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Introduction to Mobius
Differential Geometry
Udo Hertrich-jeromin
This introduction to the conformal
differential geometry of surfaces and
submanifolds covers those aspects of
the geometry of surfaces that only refer
to an angle measurement.
London Mathematical Society Lecture Note
Series 300
0-521-53569-7 Paperback $45.00

Radial Basis Functions
Martin D. Buhmann
Martin Buhmann provides a complete
analysis of radial basis functions from the
theoretical and practical implementation
viewpoints.
Cambridge Monographs on Applied and
Computational Mathematics 12
0-521-63338-9 Hardback $65.00

A Course in Modern Analysis
and its Applications
Graeme Cohen
This book is written for mathematics students
and teachers, as well as others needing to
learn mathematical analysis for engineering,
physics, biology or ,finance.
Australian Mathematical Society Lecture Series 17
0-521-81996-2 Hardback $95.00
0-521-52627-2 Paperback $40.00

Lectures on Invariant Theory
Igor Dolgachev
This introduction to the main ideas of
algebraic and geometric invariant theory
assumes only a minimal background in
algebraic geometry, algebra and representation
theory.
London Mathematical Society Lecture Note
Series 296
0-521-52548-9 Paperback $45.00

Acta Numerica 2003
Edited by Arieh Iserles
Acta Numerica surveys annually ~he most
important developments in numerical
mathematics and scientific computing.
Acta Numerica 12
0-521-82523-7 Hardback $80.00

Semiparametric Regression
David Ruppert, M.~Wand and RJ. Carroll
The book is geared towards researchers
and professionals with little background in
regression as well as statistically oriented
scientists with knowledge of regression
and the desire to begin using more flexible
semiparametric models.
Cambridge Series in Statistical and
Probabilistic Mathematics 12
0-521-78050-0 Hardback $100.00
0-521-78516-2 Paperback $45.00

Geometry and Integrability
Edited by Lionel Mason and Yavuz Nutku
This collection of survey articles introduces
advanced graduate students to an exciting area
on the border of mathematics and
mathematical physics.
London Mathematical Society Lecture Note
Series 295
0-521-52999-9 Paperback $36.00*

The Mountain Pass Theorem
Variants, Generalizations and
Some Applications

JoussefJabri
JoussefJabri presents min-max methods
through a comprehensive study of the
different faces of the celebrated Mountain
Pass Theorem (MPT) ofAmbrosetti and
Rabinowitz.
Encyclopedia of Mathematics and its
Applications 95
0-521-82721-3 Hardback $95.00

Maths: A Student1s Survival
Guide
A Self-Help Workbook for Science and
Engineering Students, Second Edition

Jenny Olive
"Essential for every library...especially useful
to students returning to school or to
mathematics after some hiatus."

-MAA Online
0-521-01707-6 Paperback $40.00

Modern Computet Algebra
Second Edition

Joachim von zur Gathen and
Jiirgen Gerhard
New sections on greatest common divisors
and symbolic integration have been added
to this updated edition.
0-521-82646-2 Hardback $65.00

Fundamentals of
Error Correcting Co.des
w. Cary Huffman and Vera Pless
Reviews classical topics, and gives much
coverage of recent techniques which could
previously only be found in specialist
publications.
0-521-78280-5 Hardback $80.00

A F~rst Cou,rse in Dynamics
With a Panorama of
Recent Developments

Boris Hasselblatt and Anatole Katok
This introductory text covers the central
topological and probabilistic notions
in dynamics ranging from Newtonian
mechanics to coding theory.
0-521-58304-7 Hardback $95.00
0-521-58750-6 Paperback $35.00

*Prices subject to change.

Available in bookstores or from
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UNIVERSITY PRESS
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A Beginner's Guide to
Finite Mathematics
W.D. WALLIS, Southern Illinois University, Carbondale, IL

This beginner's guide to finite math covers all the funda
mentals of the subject with aview toward its many
applications. Concisely written for freshmen and sopho
mores, the text presents topics in sequential order,
beginning with a review of sets and numbers and proceed
ing to data sets, histograms, basic statistics, counting
arguments and the Binomial Theorem. This, in turn, leads
to elementary probability. The book discusses matrices,
vectors, linear programming, and graph theory with
particular emphasis on mathematical modeling; it further
more showcases several commercial applications of the
theoretical concepts. The book contains ample examples,
illustrations, and two sets of exercises per section, with
accompanying solutions to the first set. Its applied
emphasis and minimal pr.erequisites make the text
especially useful for business majors and students in the
liberal arts.

2003/APPROX. 330 PP., 40 IllUS./SOFTCOVER/S39.95 (TENl)
ISBN 0-8176-4270-6

New from the same author-

A Beginner's Guide to
Discrete Mathematics
This introduction to discrete mathematics features a
distinctly applied approach, beginning with a survey of
number systems, elementary set theory, discussion of
scientific notation, and the computer representation of
numbers. The text proceeds to discuss basic counting
arguments, the Binomial Theorem, elementary probability,
and induction, which leads to Boolean algebras and
circuits. Graph study follows, including Euler and
Hamilton cycles and trees, which serve as an example of a
data structure. Matrices and vectors are defined. The
book concludes with an introduction to cryptography,
including the RSA cryptosystem together with the nece~

sary elementary number theory. With many good exam
ples, a full index, two sets of exercises in each section,
and solutions to the odd-numbered exercises, the book is
a clearly-written, practical survey appropriate for fresh
man and sophomores who have little background beyond
basic college algebra.

2002/384 PP., 43 IlLUS'/SOFTCOVER/S39.95
ISBN 0-8176-4269-2

Forthcoming!

Mathematical Analysis,
Volume I
Functions of One Variable
M. GIAQUINTA, Scuola Normale Superiore, Pisa, Italy; and
G. MODICA, Universita di Palermo, Italy

This book introduces the fundamental ideas and methods
of one-variable differential and integral calculus and its
applications. With simple, direct and rIgorous exposition,
the book treats all the standard topics as well as basic
ordinary differential equations, including one-dimensional
motions and Kepler's laws, asymptotic expansion, and
minimum principles in physics and geometry. Key fea
tures include full proofs motivated by numerous exam
ples, valuable historical accounts of the ideas and
methods, and beautiful illustrations.

2003/APPROX. 352 PP., 166IllUS'/HARDCOVER/S79.95 (TENI)
ISBN 0-8176-4312-5

Forthcoming!

Basic Real Analysis
H.H. SOHRAB, Towson State University, Towson, MD

Basic RealAnalysis demonstrates the richness and
depth of analysis: far more than merely a rigorous treat
ment of calculus, the text covers all the basic material, but
extends well beyond standard texts to include a careful
discussion of topology, probability, number systems,
integration theory, Banach and Hilbert space theory, and
Fourier series. In clear, well-written exposition, the
author constructs the remarkable and useful Cantor set
and the Weierstrass nowhere differentiable function,
and also proves the Weierstrass approximation theorem.
Different types of convergence, monotone functions,
and the basics of functional analysis are presented as
well. The book maintains a broad view of analysis and
mathematics, contains numerous examples, and is ideal
for senior undergraduates and beginning graduate
students; it is a fine resource either in the classroom or
for self-study.

2003/APPROX. 400 PP./HARDCOVER/S49.95 (TENI)
ISBN 0-8176-4211-0

An Introduction to
Wavelet Analysis
D. WALNUT, George Mason University, Fairfax, VA

"This book can be recommended to everyone, especially to
students looking for adetailed introduction to the subject. "

--MATHEMATICAL REVIEWS

"[This text] is carefully prepared, well-organized, and
covers alarge part of the central theory... [there arej
chapters on biorthogonal wavelets and wavelet packets,
topics which are rare in wavelet books. Both are impor
tant, and this feature in an extra argument in favour
of[thisj book... the material is accessible [evenj to
less advanced readers... the book is anice addition to
the series. " --ZENTRALBLATT MATH

2001/472 PP., 66 IllUS'/HARDCOVER/S69.95
ISBN 0-8176-3962-4
APPLIED AND NUMERICAL HARMONIC ANALYSIS

Forthcoming!

Lines and Curves
A Practical Geometry Handbook
v. GUTENMACHER, VISTAGY, Inc., Waltham, MA;
N.B. VASILYEV, deceased; and A. KUNDU, Saha Institute of
Nuclear Physics, Calcutta, India (translator)

Lines and Curves is a unique adventure in the world of
geometry. Unlike standard textbooks that use the subject
primarily to introduce axiomatic reasoning as illustrated
by formal geometric proofs, Lines and Curves maintains
solid mathematical rigor, but also strikes a balance
between whimsical artistry, storytelling, and surprising
examples of geometric properties. This book includes
more than 200 fully-solved theoretical and practical
problems in which formal geometry provides simple and
elegant insight, and points the reader toward important
areas of modern mathematics.

2003/APPROX. 175 PP., 350 IllUS'/SOFTCOVER/S34.95 (TENI)
ISBN 0-8176-4161-0

lac-Moody Groups,
Their Flag Varieties and
Representation Theory
s. KUMAR, University ofNorth Carolina, Chapel Hill, NC

This comprehensive and self-contained text focuses on
the study of Kac-Moody groups and their flag varieties.
The theory is developed from scratch, and the reader is
gently led to the forefront of the subject, treating the
algebro-geometric, topological, and representation
theoretic aspects of the theory. Anumber of examples,
exercises, challenging open problems, comprehensive
bibliography, and index are included, making this book of
value to students and researchers.

2002/632 PP., 86 IllUS'/HARDCOVER/S69.95
ISBN 0-8176-4227-7
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Opinion

The Challenge of Strengthening
Mathematics in Africa
Already in this young century, mathematics has continued to
strengthen its internal development, extend its interacti~ns

with the sciences and engineering, and open new partnerships
in fields beyond science. As the uses of mathematics prolifer
ate, so does the imperative for every nation to develop and
maintain a "critical mass" of mathematics researchers and ed
ucators. Unfortunately, the mathematics communities of many
developing countries have been weakened by years of brain
drain, civil unrest, and inadequate educational resources.

The Millennium Science Initiative
The Millennium Science Initiative (MSI) , established in 1999,
seeks to redress such conditions by helping countries
strengthen their capacity in science and its uses. The MSI, ad
ministered by the Science Institutes Group (SIG, an indepen
dent organization with board members from the USA and thr~e

developing countries; for more details see http://www . mSl

si g. org), works closely with the World Bank, the Third World
Academy of Sciences, and local scientific communities to de
sign programs of particular value to local needs and oppor
tunities. To date the MSI has launched successful programs
in Chile, Brazil, and Mexico, funded primarily by the World
Bank, and is designing programs for Vietnam and Africa.

An MSI for Africa in Mathematics
After several years of planning, an African Task Force has
recently designed an African Millennium Science Initiative, to
be implemented in sub-Saharan Africa. The Task Force was
emphatic in its decision to support mathematics as one of
its three primary thrusts (the other two are biology and
instrumentation/information technology). This decision was
stimulated both by the enthusiasm and talent of the mathe
matical community, despite its small size, and by the decisive
importance of the discipline to countries seeking to advance
their own development.

Mathematics in Africa
Despite poor classroom conditions, many countries in Africa,
both in Anglophone and in Francophone regions, have con
tinued to teach small numbers of mathematics students at a
very high level of proficiency through the primary, secondary,
and tertiary levels. These pockets of excellence need reinforcing
and additional resources if Africa's well-trained and eager stu
dents are to move to the tertiary and postgraduate levels.

Although the interest and talent of numerous students is
evident, sub-Saharan nations remain poorly served in math
ematics. The following conditions inhibit both research and
advanced education at universities:

• lack of a critical mass of mathematicians, inadequacy
of facilities for teaching and research, and low numbers of qual
ified graduate students;

• poor working conditions, low salaries, and weak infra
structure;

• lack of access to current journals, relevant software, and
equipment;

• no adequate database on mathematicians and their
specialties in Africa.

Few students aspire to careers in mathematics, and the
general public has little awareness of the importance of

mathematics as part of a sound education or as an enterprise
that supports social and economic activities.

Objectives of the African Mathematics MSI
The African Mathematics Millennium Science Initiative (AMMSI)
aims to strengthen mathematics research and applications,
mathematics teaching, and raise general awareness of the
importance of mathematics for modern science and modern
nations. Its principal objectives are:

1. Research: Facultymembers inAfrica lackfunding support
and sufficient time away from teaching and administrative
duties to perform research. One of the highest priorities of
the AMMSI is to provide the opportunity to do so and, where
appropriate, to support demonstrations of the application of
mathematical work to societal needs and interdisciplinary
research.

2. Training and Education: A strong research and training
culture requires a critical mass of graduate students and
faculty. The AMMSI will support training for M.Sc. and Ph.D.
students through scholarships and travel grants, postdoc
toral scholarships, visiting scholar programs to augment
teaching capacity, and establishment of regional teaching and
research centers to increase class sizes.

3. Linkages and Networks: Mathematics is a highly social
activity, so the relative isolation of mathematicians in Africa
is a grave impediment to mathematical capacity. The AMMSI
intends to combat this isolation by supporting professional
meetings, national and regional mathematics organizations,
and a database on African mathematicians.

4. Outreach and Public Education: The public in most
African countries has little understanding of the importance
of mathematics to everyday life and to scientific research. The
AMMSI will support outreach and educational activities in
schools, public venues, the private sector, and the Olympiad
framework, with special attention to stimulating interest in
mathematics among women.

5. Information and Communications Technology (lCT):
Information and communications technology, which has
become essential to modem scientists, is still weak inAfrica. The
AMMSI will attempt to increase the ability of faculty and students
to use ICT to communicate with peers, enhance teaching,
facilitate research, and gain access to scholarly resources.

Early Millennium Science Initiatives have been designed pri
marily for individual countries, including the newly
established African Institute for Mathematical Sciences (AIMS).
This invites new approaches to fundraising, logistics, and ad
ministration. The World Bank, for example, is challenged to
move beyond its practice of single-country loans to help fi
nance a regional program that emphasizes African ownership
and external scientific review. A successful collaboration will
provide a new model for locally planned and internationally
supported programs that stimulate research and training in
mathematics and its applications.

-Phillip A. Griffiths
Director, Institute for Advanced Study; Chair, Science

Institutes Group
(pg@i as . edu)

-Wandera Ogana
University ofNairobi; Chair, AMMSI Writing Group

(wogana@uonbi.ac.ke)

OCTOBER 2003 NOTICES OF THE AMS 1061



Multiscale Modeling
and Computation
Weinan E andBjorn Engquist

ultiscale modeling and computation
is a rapidly evolving area of research
that will have a fundamental impact
on computational science and applied
mathematics and will influence the

way we view the relation between mathematics
and science. Even though multiscale problems have
long been studied in mathematics, the current
excitement is driven mainly by the use of mathe
matical models in the applied sciences: in partic
ular, material science, chemistry, fluid dynamics,
and biology. Problems in these areas are often
multiphysics in nature; namely, the processes at dif
ferent scales are governed by physical laws of dif
ferent character: for example, quantum mechanics
at one scale and classical mechanics at another.

Emerging from this intense activity is a need for
new mathematics and new ways of interacting with
mathematics. Fields such as mathematical physics
and stochastic processes, which have so far re
mained in the background as far as modeling and
computation is concerned, will move to the fron
tier. New questions will arise, new priorities will be
set as a result of the rapid evolution in the com
putational fields.

There are several reasons for the timing of the
current interest. Modeling at the level of a single
scale, such as molecular dynamics or continuum

Weinan E is professor ofmathematics at Princeton Univer
sity. His email addressisweinan@math.princeton . edu.

Bjorn Engquist is professor of mathematics at
Princeton University. His email address is engqui st@
math.princeton.edu.

theory, is becoming relatively mature. Our com
putational capability has reached the stage when
serious multiscale problems can be contemplated,
and there is an urgent need from science and tech
nology-nano-science being a good example-for
multiscale modeling techniques.

It is not an exaggeration to say that almost all
problems have multiple scales. We organize our
time according to days, months, and years, re
flecting the multiple time scales in the dynamics of
the solar system. Another example with multiple
time scales is that of protein folding. While the
time scale for the vibration of the covalent bonds
is on the order of femtoseconds (10-15 s), folding
time for the proteins may very well be on the order
of seconds. Well-known examples of problems with
multiple length scales include turbulent flows, mass
distribution in the universe, and vortical structures
on the weather map [1]. In addition, different phys
icallaws may be required to describe the system at
different scales. Take the example of flUids. At the
macroscale (meters or millimeters), fluids are
accurately described by the density, velocity, and
temperature fields, which obey the continuum
Navier-Stokes equations. On the scale of the mean
free path, it is necessary to use kinetic theory (Boltz
mann's equation) to get a more detailed description
in terms of the one-particle phase-space distribu
tion function. At the nanometer scale, molecular
dynamics in the form of Newton's law has to be used
to give the actual position and velocity of each
individual atom that makes up the fluid. If a liquid
such as water is used as the solvent for protein
folding, then the electronic structures of the water

1062 NOTICES OF THE AMS VOLUME 50, NUMBER 9
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(1)

Figure 1. Different laws of physics are required to describe
properties and processes of fluids at different scales.

Figure 2. Illustration of the averaging method. The lower
curve is qJ as a function of t, the upper solid curve is I, and the
dashed line is 1.
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molecules become important, and these are
described by Schrodinger's equation in quantum
mechanics. The boundaries between different
levels of theories may vary, depending on the sys
tem being studied, but the overall trend described
above is generally valid. At each finer scale, a more
detailed theory has to be used, giving rise to more
detailed information on the system.

There is a long history in mathematics for the
study of multiscale problems. Fourier analysis has
long been used as a way of representing functions
according to their components at different scales.
More recently, this multiscale, multiresolution rep
resentation has been made much more efficient
through wavelets. On the computational side, sev
eral important classes of numerical methods have
been developed which address explicitly the
multiscale nature of the solutions. These include
multigrid methods, domain decomposition meth
ods, fast multipole methods, adaptive mesh re
finement techniques, and multiresolution
methods using wavelets.

From a modern perspective, the computational
techniques described above are aimed at efficient
representation or solution of the fine-scale prob
lem. For many practical problems, full represen
tation or solution of the fine-scale problem is
simply impossible for the foreseeable future
because of the overwhelming costs. Therefore we
must seek alternative approaches that are more
efficient. One classical approach is to use analytic
techniques to derive effective models at the scale
of interest. An early example of such a technique
is the averaging method. Consider, for example, a
system of ordinary differential equations written
in the action-angle variables

1
qJt = -w(I) + f(qJ, I)

E

It = g(qJ, I),

(2)

where qJ is the fast variable, which varies on the
time scale of O(E), E « 1; I is the slow variable,
which 'mainly varies on the time scale of 0(1); and
f and 9 are assumed to be 2rr-periodic in qJ. The
averaging method gives the leading-order behav
ior (j) of the slow variable I, which is often the
quantity of interest, by an averaged equation [3] (see
Figure 2).

- - 1 r27T
-

It = G(I) = 2rr Jo g(qJ, I) dqJ.

with the boundary condition uElao = O. In this
problem the multiscale nature comes from the co-

efficients a(x, i) ,which contain two scales: a scale
of O(E) and a scale of 0(1). Not only is (3) a nice
model problem for the homogenization technique,
it also describes important physical processes such
as heat conduction in a composite material. For sim
plicity let us assume that a(x, y) is periodic in y.

Then it can be shown [4] that for E « 1, uE(x, t) can
be expressed in the form

Another example of mathematical techniques for
multiscale problems is the homogenization method.
Consider the problem

(3) aa~E = \7. (a (x,~) \7uE(x, 0) , x E Q,

(4) uE(x, t) = U(x, t) + CUI (Xl~' t)

+E2U2 (x,~.t) + ... ,

where U satisfies a homogenized equation
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(6) A(x) = (f a(:, y) dy) -1

in Q and Ulan = O. Here A(x) may be thought of
as being the effective coefficient describing the
effective properties of the system on the scale of
0(1). Determining A(x) usually requires solving
families of so-called cell problems. In the one
dimensional case, however, A(x) is simply given by
the harmonic average

where n is the unit outward normal of Q. The
stress T can be expressed as T = ,-pI + Td, where
p is the pressure, I is the identity tensor, and Td is
the dissipative part of the stress. In order to close
the system, we need to express Td in terms of u.
In the simplest empirical approximation, T d is as
sumed to be a linear function of \7u. This leads to

where gt is the material derivative, p and u are the
density and velocity fields respectively, and F(Q)
is the total force acting on the volume of fluid in
Q. The forces consist of body forces such as grav
ity, which we neglect for the present argument, due
to the long-range interaction of the molecules that
make up the fluid, and forces due to the short-range
interaction between the molecules, such as the Van
der Waals interaction. In the continuum theory,
the short-range forces are represented as a surface
integral of the stress tensor T, which is a macro
scopic idealization of the small scale effects,

In such a macroscopic description, all molecular
details of the liquid are lumped into a single para
meter, the viscosity. Fluids for which (9) gives an
accurate description of the small-scale effects are
called Newtonian fluids.

This simple derivation illustrates how, in general,
continuum models in the form of partial differen
tial equations are derived. One typically starts with
some universal conservation laws such as (7). This
requires introducing certain currents or flux den
sities, which are then expressed by some postulated
constitutive relations such as (9). In this way, we
obtain the heat equation for thermal conduction by
postulating Fourier's law, the diffusion equation for
mass transport using Fick's law, and the porous
medium equation using Darcy's law.

Such empirical ad hoc descriptions of the small
scales are used almost everywhere in science and
engineering. Consider, for example, the hierarchy
of models depicted in Figure 1. In molecular dy
namics, empirical potentials are used to model the
forces between atoms, mediated by the electrons.
In kinetic theory, empirical collision kernels are
used to describe probabilistically the short-range
interaction between the atoms and the molecules.
Other examples include plasticity, crack propaga
tion, and chemical reactions. While much progress
has been made using such empirical approaches,
their shortcomings have also been recognized,
especially so in recent years, since numerical
simulations based on the empirical models are .
now accurate enough that the modeling error can
be clearly identified. Microscale simulation meth
ods such as electronic structure calculations have
matured, enabling us to ask more ambitious ques
tions. Moreover, the empirical approach often lacks
information about how microstructural changes,
such as the conformation of polymers in a poly
meric fluid, affect the macroscale properties of
the system.

(10) p(Ut + (u . \7)u) + \7p = J16.u, \7. U = O.

Examples of a New Class of Multiscale
Methods
In view of the limitations of the empirical approach,
several "first principle"-based multiscale methods
have been proposed in recent years. Some of these
methods are discussed below.
First Principle Molecular Dynamics
Molecular dynamics describes the behavior of a col
lection of atoms by their positions and momenta,

\7u + (\7U)T
Td = J.1 2

where J.1 is called the viscosity of the fluid. Substi
tuting this into Newton's law and adding the
incompressibility condition gives rise to the well
known Navier-Stokes equation:

(9)

F(Q) = f (T' n)ds,
an

auat = \7 . (A(x)\7U(x, t))(5)

Many other mathematical techniques have been
developed to study multiscale problems, including
boundary-layer analysis [12], semiclassical methods
[15], geometric theory of diffractions [11], stochas
tic mode elimination [14], and renormalization group
methods [8], [19].

Despite this progress, purely analytical techniques
are still very limited when it comes to problems of
practical interest. As a result, the overwhelming
majority of problems have been approached using
empirical techniques to model the small scales in
terms of the macroscale variables by empirically de
rived formulas. In fact, a large part of the progress
in physical sciences lies in such empirical modeling.
A familiar example is that of the continuum theory
of fluid dynamics. To derive the system of equations
for fluids, we apply Newton's law to an arbitrary
volume of fluid denoted by Q:

(7) gt In pu dV = F(Q),

(8)
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denoted by {Xj, Pj }J=l' The dynamics follows
Newton's second law:

.. avo
mjxj = -~,

uXj

where mj is the mass of the j-th atom and
VO(Xl, ... , XN) is the potential energy of the system,
which is due mainly to the Coulomb interaction
between the charges, determined by the positions
of the nuclei and the state of the electrons. In this
example the macroscale process is the molecular
dynamics of the nuclei. The microscale process is
the state of the electrons, which determines Vo.
Since the electrons are so much lighter than the
nuclei, one can assume to a good approximation
that they are at the ground state determined by
the positions of the nuclei. This is the so-called
Born-Oppenheimer approximation. The potential
energy surface determined in this way is called
the Born-Oppenheimer potential energy surface.

However, determining explicitly the Born
Oppenheimer potential energy surface is a rather
daunting task. As a result, most molecular dy
namics simulations use an empirical potential such
as the Lennard-Jones potential.

In 1985 Car and Parrinello [7] developed a
multiscale procedure for probing the Born
Oppenheimer potential energy surface "on the fly"
during molecular dynamics simulations. This new
method bridges the different temporal and spatial
scales in the system, bypassing the need for
empirical potentials. It has found wide application
in chemistry, material sciences, and biology.
The Quasicontinuum Method
In the continuum theory of nonlinear elasticity,
we are often interested in finding the displace
ment field by solving a variational problem

minE(u) = r {(\lu) dx,
u In

where E is the total elastic energy, u is the displace
ment field, and {is the stored energy functional,
subject to certain loading or boundary conditions.
This approach takes for granted that the function
{is explicitly given. In reality the process of finding
(is rather empirical and often even crude.

A different methodology called the quasicon
tinuum method was proposed in [6], [16] for the
analysis of crystalline materials. In this case the mi
croscopic model comprises molecular mechanics of
the atoms that make up the crystal. Given a macro
scopic triangulation of the material, let VH be the
standard continuous piecewise-linear finite-element
space over this triangulation. For U E VH, \7 U is con
stant on each element K. Let EK(U) be
the energy of a unit cell in an infinite volume
uniformly deformed according to the constant
deformation gradient \7 U IK. In the quasicontinuum

approximation, the total energy associated with
the trial function U is then given by

E(U) = L nKEK(U),
K

where nK is the number of unit cells in the element
K. This approach bypasses the necessity of model
ing {empirically. Instead, the effective {is computed
on the fly using microscopic models.

What we have described is the simplest version
of the quasicontinuum method. There are many
improvements, in particular to deal with defects in
the crystal [16].
Kinetic-Hydrodynamic Models of Complex Fluids
Consider, for example, polymers in a solvent. The
basic equations follow again from that of mass
and momentum conservation:

p(Ut + (u . \l)u) + \lp = IlsD.u + \7 . T p

\7 . u = o.
Here we have decomposed the total stress into two
parts: one part, T p, due to the polymer and the other
part due to the solvent, for which we used New
tonian approximation; lls is the solvent viscosity.
Traditionally, T p is modeled empirically using
constitutive relations. The most common models
are a generalized Newtonian model and various
viscoelastic models. It is generally acknowledged
that it is an extremely difficult task to construct
such empirical models in order to describe the
flow under all experimental conditions.

An alternative approach was proposed in the
classical work of Kramers, Kuhn, Rouse et al. [5].
Instead of using empirical constitutive relations,
this approach uses a simplified kinetic descrip
tion for the conformation of the polymers. In the
simplest situation, the polymers are assumed to
be dumbbells, each of which consists of two beads
connected by a spring. Its conformation is there
fore described by that of the spring. The dumbbells
are convected and stretched by the fluid, and at the
same time they experience spring and Brownian
forces:

y (Qt + (u . \7)Q - (\7U)T Q)

= F(Q) + ~kBTY W(t).

Here Q denotes the conformation of the dumbbell,
F(Q) is the spring force, y is the friction coefficient,
W(t) is temporal white noise, kB is the Boltzmann
constant, T is the temperature, and I is the identity
tensor. If we have Q, we can compute the polymer
stress T p via

T p = nkBTI + IE(F(Q) ® Q),

where n is the polymer density and [ denotes ex
pectation over the Brownian forces. These equations
are valid in the dilute regime when direct interac
tion between polymers can be neglected.
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Then U satisfies the equation

(13)
dU 1 (f ~x ~x ){it + ~X (u(x + 2' t)) - f(u(x - 2' t)) = O.

Fix a numerical step size ~x, ~t > 0, and define the
cell averages

1 fX+¥
(12) (Qu)(x, t) = U(x, t) = A u(y, t) dy.

uX x-¥

Let Xj = J~x and t n = n~t. Denote by Uj the nu
merical approximations of U(x, t) at (Xj, t n ). Given
{Uj} for all J, the Godunov scheme computes
{Uj+l} via the following steps:

1. Reconstruction: Let u~x(x, t n ) = Uj if
X ·_~x <x<x.+~xJ 2 - - J 2·

2. Riemann Solver: Solve (11) exactly with the ini
tial condition u(x, t n ) = u~x(x, t n ) to time t n+1 .

Call that solution u.
3. Evaluate the total flux at the cell boundaries (at

xj+i = (J +~) ~x) from t = t n to t = t n+1
:

t n+1 _

t3.tfj+~ = ftn f(u(Xj+~,s))ds.

Ut + f(u)x = o.(11)

A General Framework for Multiscale
Methods
Given such a variety of multiscale methods.in many
different applications, it is natural to ask whether
a general framework can be constructed. The
general framework should ideally
• unify existing methods,
• give guidelines on how to design new methods

and improve existing ones,
• provide a mathematical theory for stability and

accuracy of these methods.
One proposal for such a general framework

was made in [9], and it goes under the name of
heterogeneous multiscale method (abbreviated
HMM). This name was suggested to emphasize the
multi-physics nature of the problems that it intends
to handle. In contrast, the multigrid method would
be called homogeneous, since it uses the same
physical and mathematical model at different
scales.

The setup of the problem is the following. We
are interested in the macroscopic state of a system,
with state variables denoted by U. However, we
have at our disposal only a microscopic model for
the microscale state variable u. The variables U and
u are linked together by a compression operator
Q such that Qu = U.

Before discussing HMM, it is useful to recall the
classical Godunov scheme for gas dynamics [13] as
a model example for methodology.

Consider, for example, a scalar conservation law
of the form

The dumbbell model is a very simplified one. In
many cases, it has to be improved. This can be
done in a number of ways (see [5]).

Many other multiscale methods that are similar
to those mentioned above have been developed in
the past few years. We mention in particular the
work of Abraham et al. on coupling finite element
continuum analysis with molecular dynamics and
tight binding [2], the work on coupling kinetic equa
tions with hydrodynamic equations, Vanden-Eijn
den's method for solving stochastic ordinary dif
ferential equations with multiple time scales [18],
superparametrization techniques in meteorology in
which the parameters for turbulent transport are
determined dynamically by local microscale simu
lations, and the work of Kevrekidis et al. on bifur
cation analysis based on microscopic models [17].
By explicitly taking advantage of the separation of
scales, these methods become much more efficient
than solving the full fine-scale problem. This is a com
mon feature of the new class of multiscale methods
we are interested in. In contrast, traditional multi
scale techniques such as the original multigrid
methods are rather blind to the special features of
the problem, since they are aimed at solving the full
fine-scale problem everywhere in the macroscale do
main. Of course many practical problems such as
turbulent flows do not have separation of scales. For
these problems, other special features, such as self
similarity in scales, must be identified first before
we have a way of modeling them more efficiently
than simply solving the fine-scale problem by brute
force or resorting to ad hoc models.

Before continuing, let us mention that there are
a number of semianalytical and seminumerical
multiscale techniques. A good example is the
coarse-grained Monte Carlo models of Katsoulakis,
Majda, and Vlachos [10], in which self-consistency
is guaranteed by enforcing detailed balance in the
coarse-grained model as well as the fact that the
microscopic model and the coarse-grained model
share the same mesoscopic limit.

Table 1. Traditional and modern computational multiscale
techniques. Traditional multiscale techniques focus on resolv

ing the fine-scale problem. Modern multiscale techniques try
to reduce the computational complexity by using special fea

tures in the fine-scale problem, such as scale separation.

Traditional Techniques Recent Techniques

Multigrid Method Car-Parrinello Method
Domain Decomposition Quasi-Continuum Method
Multiresolution Methods Superparametrization
Adaptive Mesh Refinement Heterogeneous Multiscale Method
Fast Multipole Method Vanden-Eijnden's Method
Conjugate Gradient Method Coarse-Grained Monte Carlo Models

Adaptive Model Refinement
Patch Dynamics
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Figure 3. Typical behavior of microscale fluxes as a function
of time obtained from molecular dynamics simulation.

where JE = -a(x, ~ )\7uE.Again, for the macroscale
solver we will choose the finite-volume method. The
macroscale variables are cell averages of uE

• The
macroscale fluxes at the cell boundaries are the data
that need to be estimated, and they are computed
using the three-step generalized Godunov proce
dure as follows. From the cell averages, one can
make a piecewise-linear reconstruction at the cell
boundaries. Equation (3) is then solved with a

u~ + \7 . JE = 0,

10

8

6

4

2

0

2
0 50 100 150 200 250 300

(14)

One can also replace the microscopic model,
here the kinetic equation, by other models such as
molecular dynamics. This has been done recently
at Princeton by Xiantao Li and Weiqing Ren. The al
gorithm proceeds in the same way. The macroscale
variables and solvers are the same. The data that
need to be estimated are again the fluxes at the cell
boundaries. Instead of reconstructing the single
particle distribution function f, one reconstructs
the positions and momenta of a collection of
particles near each cell boundary, consistent with
the local hydrodynamic variables. One then evolves
molecular dynamics with suitable boundary
conditions, at the same time collecting the data of
microscopic fluxes. This data is then processed to
obtain the macroscopic fluxes necessary for the
macroscale solver. The algorithmic details are
rather substantial, in particular in the treatment of
the boundary condition and the processing of the
data from molecular dynamics. A typical example
of. the data collected from molecular dynamics is
illustrated in Figure 3.

It is also straightforward to apply HMM to the
parabolic problem (3). One can start by writing (3)
in a conservation form

4. Compute {UJ+l} by

UrI = UJ - ~: (fj+i - fj-i)'

Here the microscale and macroscale models are
respectively (11) and (13). The compression oper
ator is the cell averaging (12). The Godunov scheme
is a finite-volume method for U in which the fluxes
fj + i are computed by solving Riemann problems for
the original microscopic model (11).

HMM can be viewed as a substantial general-
ization of the classical Godunov scheme in which
the finite-volume method is replaced by general
macroscopic schemes, the Riemann solver is re
placed by the solution of constrained microscale
models, and the cell averaging is typically replaced
by more sophisticated data processing techniques.

There are two main components in HMM. The
first is an overall macroscopic scheme for U. The
second is to estimate the missing macroscopic
data needed for the implementation of the macro
scopic scheme by solving locally the microscopic
model, subject to appropriate constraints.

For dynamical problems, the estimation of the
macroscale data can be done using the following
generalization of the Godunov procedure.
1. Reconstruction. From un, construct un such that

Qun = un. This reconstruction is clearly not
unique and is problem dependent.

2. Microscale evolution. Evolve the microscale
model with initial data u(x, tn) = un(x), subject
to appropriate constraints such as boundary
conditions. Scale separation should be taken
into account to minimize the spatial/temporal
size of the computational domain for the mi
croscale solver.

3. Data processing. Process the data obtained in
step 2 to extract the needed macroscale data.
This step often involves ensemble as well as
spatial/temporal averaging.
While some general guildelines exist for steps 1

and 3, step 2 is quite specific to the problem.
One special case of HMM is the gas kinetic

scheme [20]. There the microscopic state is the
one-particle phase-space distribution function. The
microscopic model is the kinetic equation. The
macroscopic state is the hydrodynamic field
variables, and the macroscale solver is also the
finite-volume method. The data that need to be
estimated from the microscale model are the fluxes
{f~ I}. The estimation of this data proceeds by a

)+2
generalization of the Godunov procedure: namely,
at t = t n the one-particle phase-space distribution
function is constructed near each cell boundary
using the local macroscale data; the kinetic equa
tion is then solved and the hydrodynamic fluxes
evaluated using the local solutions of the kinetic
equation.
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Figure 4. Computed flux JE(X, t) = a (x, ~) \7uE(x, t) as a

function of the micro time step over one typical macro time

step, for the parabolic homogenization a(x, ~) = 2 + sin 27T~.

The bottom figure is a detailed view of the top figure for small

time steps. Notice that JE(X, t) quickly settles down (after
about 3S micro time steps) to a quasi-stationary value after a

rapid transient.

suitable boundary condition. A typical plot of the
microscopic flux JE as a function of the microscale
time step is shown in Figure 4. Clearly JE saturates
after a short relaxation time to some quasi
stationary value, and this stationary value is what
we use as the macroscale flux.

The two examples, Figures 3 and 4, show the
difference between typical data obtained from
conservative and from dissipative microscopic
processes. Obviously the different data should
be processed by different techniques. This is an
example of the new techniques that need to be
developed and analyzed. It is discussed in detail
in the papers that can be found at http://www .
math.princeton.edu/multiscale.

So far we have discussed cases when the
macroscale solver is the finite-volume method. One
can also use other methods, such as the finite
element method, as the macroscale solver. In that
case the data that need to be estimated are the
stiffness and mass matrices. This can be for both
elliptic and dynamic problems by solving appro
priately formulated microscale problems, as dis
cussed in [9].

Besides the examples discussed above, HMM
has also been applied to other homogenization
problems, ordinary differential equations with
multiple time scales, coupling molecular dynamics
with hydrodynamics, coupling molecular dynamics
with continuum elasticity, porous-medium flows,

and interface dynamics. Along with these applica
tions, a set of tools has been developed for
multiscale modeling and computation.

Among the examples of existing multiscale
methods we discussed earlier, some versions of the
quasicontinuum method, Vanden-Eijnden's method
for stochastic differential equations [18], and the
multiscale bifurcation analysis method [17] can all
be formulated as examples of HMM.

An important problem is the stability and accu
racy of these multiscale methods. Since theyinvolve
more than one mathematical model, the numerical
analysis of these methods is quite nonstandard.
However, a general principle has been established
in [9] for the numerical analysis of heterogeneous
multiscale methods for what is referred to in [9] as
the type Bproblems, which include all the problems
we've discussed so far. These are problems for which
closed macroscale models exist for suitably chosen
sets of macroscale variables, but the models are not
explicitly available and are very inefficient to use
directly in numerical computations. Nevertheless,
we canuse these models in our analysis. This canbe
done without knowing the explicit form of the effec
tive equations. For that purpose we first define an
effective macroscale method (EMM) corresponding
to an HMM that involves only the macroscale model.
To define the EMM, one startswiththe samemacroscale
solver as in HMM, except that one replaces the mi
croscale modelby the macroscale model (with initial
data equivalent to the reconstruction operator) in
the data estimation step. Examples ofEMM are given
in [9].

If this EMM is stable, then we have the follow
ing error estimate:

II UHMM - UO II :::; C(Hk + e(HMM)),

where UHMM is the HMM solution, Uo is the exact so
lution of the macroscopic model, k is the order of
accuracy of the EMM, H is the step size of the
macroscale numerical grid, and e(HMM) is the
error in the estimation of data in the three-step
procedure discussed earlier. The norm should be
chosen according to the specific problem at hand.
The first term on the right-hand side is the standard
truncation error of EMM. The second term is the new
source of error in HMM due to data estimation.
The error e(HMM) typically depends on the rate
of relaxation of the microscopic model to local
equilibrium, the accuracy of the microscopic
solver, and the accuracy of the data-processing
techniques. This general principle has been
applied to the analysis of HMM for ordinary
differential equations, quasicontinuum methods,
some models of interacting-particle systems, as
well as a variety of homogenization problems.

Other general methodologies of multiscale
modeling have been proposed. We mention in par
ticular the recent version of the quasicontinuum
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method and patch dynamics of Kevrekidis et al. In
these methods one starts with local simulations
based on the microscale model and performs an
effective macroscale computation through spatial
interpolation and temporal extrapolation on a
macroscale grid. Such a methodology is a bottom
up approach, in the sense that it is based on the
microscale model and bootstraps the microscale
results to macroscale. In contrast, HMM is a top
down approach in that it is based on the macroscale
model, and the microscale model is used only to
supplement the data. Of course, in some specific
cases they may lead to the same method, even
though they are based on different philosophies.
There are several advantages of a top-down ap
proach: It enables us to develop a framework for
the analysis of the methods, as we discussed above.
It allows for a selection of the most appropriate
microscopic model according to specific needs;
e.g., for the modeling of polymeric liquids, one
can choose either the kinetic model or molecular
dynamics as the microscopic model. It also gives
rise to a simple set of design principles, as illus
trated in the examples in [9].

So far we have discussed only what is referred
to in [9] as the type B problems. Problems of this
type typically exhibit a separation of time scales
the microscopic process relaxes locally to equilib
rium on a time scale much shorter than the time
scale for the macroscopic dynamics. Another
typical class of multiscale problems are referred to
as the type A problems. These are problems with
localized defects around which microscopic
models have to be used; elsewhere one can use
some macroscopic models. Classical examples of
type A problems include crack propagation in
solids and contact-line dynamics in flUids. If there
is a separation of time scales between the micro
scopic and the macroscopic processes, then these
problems are also of type B and the principles of
HMM can still be used. Otherwise they should
be treated using adaptive model refinement
techniques, which are a further extension of the
well-known adaptive mesh refinement methods
and are sometimes called heterogeneous domain
decomposition.

Outlook
To summarize, the current excitement in multiscale
modeling and computation comes from the prospect
that a new class ofnumerical and analytical modeling
techniques can be developed by taking into account
the special features, such as scale separation, in a
very large class of multiscale problems. These new
methods promise to be much more efficient than
those more traditional multiscale techniques such
as multigrid and multiresolution methods, which are
intended to solve the fine-scale problems all over
the macroscopic domain.

What will be the impact of this new style of mul
tiscale modeling and computations? From the view
point of mathematical analysis, the multiphysics
nature of these problems means that numerical
analysis will become much closer to mathematical
physics [21]. In fact, understanding questions that
are traditionally regarded as belonging to mathe
matical physics will be vital to the progress in mul
tiscale modeling. From the viewpoint of modeling
problems of scientific and technological interest,
it will allow us to remove the ad hoc procedures
that are commonly used in many areas, such as
plasticity, non-Newtonian fluids, and crack prop
agation. It will also allow us to deal with problems
that fall in between traditional domains of physi
cal theories. A good example is nano-science.

We conclude this article with a historical note.
There are two components in the quantitative study
of a scientific or engineering problem: modeling and
solution. Before the age of computers, the solu
tions of mathematical models were obtained by
special analytic techniques, such as asymptotic
analysis and special functions. This often restricted
the study to very simplified equations. The advent
of computers has made a paradigmatic change
in the way we analyze practical problems. The
mathematical models can be more realistic when
analytic techniques are replaced by numerical
methods. Yet in much of computational mathe- I

matics, we are used to taking for granted that the
models are given, they are the ultimate truth, and
our task is to provide methods to analyze and solve
them. This shields us from the frontiers of science
where phenomena are analyzed and models are
formulated.

Multiscale, multiphysics modeling brings in a
new paradigm. Here the problems are given, and a
variety of mathematical models at different levels
of detail can be considered. The right equation is
selected during the process of computation
according to the accuracy needs. This brings math
ematical analysis and computation closer to the
actual scientific and engineering problems. It may
no longer be necessary to wait for scientists to
develop simplified equations before computational
modeling can be done. This is an exciting new
opportunity for computational science and for
applied mathematics. It will bring applied mathe
matics closer to other fields of mathematics, as, for
example, mathematical physics and probability
theory. It will also bring these fields closer to
the frontiers of science. One effect of this devel
opment should be on education. New courses
integrating relevant fields of mathematics and
fundamental principles of science are needed for
the next generation of computational scientists.
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Laurent Schwartz
(1915-2002)
Franrois Treves, GillesPisier, andMarc Yor

Biographical
Sketch
Franr;ois Treves

Laurent Schwartz died in Paris on the 4th of July
2002. He was born in Paris on March 5,1915. His
father, Anselme Schwartz, had been born in 1872
in a small Alsatian town soon after the annexation
of Alsatia by Germany. A fervent patriot, Anselme
Schwartz had emigrated to France at the age of four
teen (before speaking French). In Paris he man
aged to carry out successful studies in medicine and
was to become a prominent surgeon in France in
the years between the two world wars. In 1907,
having just become the first Jewish surgeon ever
officially employed in a Paris hospital, Anselme
married a first cousin, Claire nee Debre. Anselme
and Claire had been raised in the Jewish religion,
but they brought up their three sons, Laurent,
Bertrand, and Daniel, in very strict atheism.' The ex
tended Schwartz family was remarkably extended.
Jacques Hadamard was Laurent's grand-uncle. An
entire branch of the family were the Debres: Lau
rent's maternal grandfather, Simon Debre, was the
chief rabbi in Neuilly; later there was a Debre pres
ident of the national Academy of Medicine; there
have been and there are prominent Gaullist politi
cians Debres (by then Catholic converts). In 1938
Laurent Schwartz married the daughter of Paul
Levy, Marie-Helene, who was to become a distin
guished mathematician in her own right.

On completing high school (the French lycee) ,
Laurent Schwartz hesitated between a career as a

Franf;ois Treves is professor ofmathematics at Rutgers Uni
versity. His email address is treves@math. rutgers. edu.

classics scholar and that of a mathematician. He
had won the Concours General in Latin; the Con
cours General was and still is the most prestigious
nationwide competition in France for high school
ers. Meanwhile he had become fascinated by the
beauty of geometry, and, in the end, with the en
couragement of one of his professors in classics
and of his uncle, the pediatrician Robert Debre, and
despite the rather unhelpful attitude of Hadamard,
dismayed that the sixteen-year-old Laurent was
not acquainted with the Riemann zeta function, he
tried for admission to the science classes of the
Ecole Normale Superieure (ENS), the most selective
and most scholarly oriented of the "Grandes
Ecoles". He underwent the rather grueling two-year
training ("hypotaupe", followed by "taupe", the
tunnelling "submole" and "mole" years, so to speak)
preparatory to entrance to the ENS, where he was
admitted in 1934. Gustave Choquet, a winner of the
Concours General in Mathematics, had also passed
the admissions exam that same year, and so had
Marie-Helene Levy, one of the first normaliennes.
Although the ranks of potential French scientists
had been decimated by the First World War, there
was still an impressive roster of mathematicians,
saved from the carnage by their age, to whose
teaching the young normaliens could be exposed:
E. Borel, E. Cartan, A. Denjoy, M. Frechet, G. Julia,
P. Montel, to name some of the best known. At the
nearby College de France they could also hear
Lebesgue's lectures and take part in the Hadamard
seminar. The enduring love of Laurent Schwartz for
probability theory originated at that time, through
his personal acquaintance and private conversa
tions with his father-in-Iaw-to-be, Paul Levy.

In 1937, his studies at the ENS completed and the
agregation (the diploma needed to become a teacher
in a lycee) secured, Schwartz let himself be drafted
into military service, at that time compulsory in
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France and, in principle, lasting three years. The idea
was to get rid of the chore as early as possible and
then to fully engage in his teaching and research
career. During his years at the Ecole Normale,
Schwartz had become strongly politicized. His
nascent political interest owed little to the influence
of other students but much to his wide historical
and political reading. It had been triggered by the
revelation (gotten in some of the memoirs of the
1920s and 1930s) that the struggle in the First
World War had not been the black-and-white affair
painted in the French high bourgeoisie in which he
had been raised. The Kaiser's Germany had not been
quite the Evil Empire, but, yes, an empire and at the
same time an imperfect and evolving democracy
(with a substantial social-democratic party), not
unlike France itself emerging from the Dreyfus
affair. Another eye-opener for Schwartz was learn
ing about the treatment of native peoples by the
European colonial powers. The late 1930s were
also the time of the Moscow trials; Schwartz per
ceived at once their true nature and meaning. He
became and remained for the rest ofhis life an ardent
anti-Stalinist (later, as a professor in Nancy he was
accused in leaflets circulated by Communist-party
students of being a CIA agent). It is not hard, more
than sixty years later, to sympathize with that very
idealistic, and moralistic, young Frenchman of the
late 1930s, indignant at the evils of colonialism
and opposed to the right-wing politicians whose
hatred of the socialists was pushing them towards
fascism, attracted to the far left (sole supporters of
the soon-to-be-destroyed Spanish Republic) but

.repelled by Stalin's regime. With the Nazi threat
looming ever larger, he became an active Trotskyite,
and he remained one until 1947. It is striking,
however, to realize how critical he was from the
start of some of the political analyses and assess
ments by Trotsky and his followers. His political
evolution brings to mind that of another French
mathematician, Jean van Heijenoort, who had
belonged to the same leftist circles as Schwartz,
then abandoned mathematics to follow Trotsky
as a kind of secretary from Istanbul to Mexico. Even
tually he emigrated to the u.S. (enrolling as a Ph.D.
student at NYU, where he shared an office with
Louis Nirenberg) and in 1948 published in the
Partisan Review a severe critique of the logical
thinking in Marxism.

Politics, always viewed from the standpoint of
a moralist, remained a permanent concern of
Laurent Schwartz. After World War II he militated
actively and very visibly against the French war and
later the U.S. war in Vietnam (he was a member of
the Russell tribunal) and most prominently against
the French war in Algeria. A mathematics Ph.D.
student at the University of Algiers, Maurice Audin,
had been tortured and murdered by the French
military. Schwartz chaired the "Comite Audin",

Laurent Schwartz

demanding (unsuccessfully) an official enquiry into
the murder. He also chaired the university com
mittee that awarded a posthumous Doctorat es
Sciences to Audin. Jointly with Lipman Bers, Henri
Cartan, Jean Dieudonne, and others, he agitated
constantly to rescue mathematicians from repres
sive governments around the world: Jose Luis
Massera in Uruguay, Jiri Muller in Czechoslovakia,
Leonid Pliush in the USSR, to name a few. Defense
of human (and not only mathematicians') rights
took up much of his public activity, often in close
collaboration with the classical historian Pierre
Vidal-Naquet. He used to joke that one of the few
merits he saw in being a member of the French
Academy of Sciences was that the title might help
impress some foreign official to "do the right
thing". In the late 1970s he was among the relatively
few European leftists who protested the Soviet
invasion of Afghanistan.

Back in 1938, a recruit in the French army,
Laurent saw clearly what had happened at Munich
and that war was coming. War came, and it was
no longer possible for the Schwartzes to live in
northern France under German occupation. For a
while Laurent continued to be paid a stipend by
the office that eventually became the CNRS
(Centre National de la Recherche Scientifique). The
administrators seem not to have been paying much
attention to the fact that he was Jewish. His em
ployment, however, was abruptly terminated in
1942, after which (and until the end of the war) he
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received some modest financial support from
the foundation Aide a la Recherche Scientifique,
funded by Michelin, the tire production company,
which did not abide by the racial policies of the
Vichy government.

In 1940-41 the scientific environment in which
Laurent and Marie-Helene Schwartz found them
selves was a bit of a desert. But luck helped them
come across Henri Cartan and Jean Delsarte in
Toulouse on a brief visit. Cartan and Delsarte, who
were earlier acquaintances, informed them that
many faculty members of the mathematics de
partment of the University of Strasbourg (then the
premier mathematics department in France) had
moved to the University of Clermont-Ferrand. There
they both could work under the guidance of some
of the migrated mathematicians: ]. Dieudonne,
Ch. Ehresmann, A. Lichnerowicz, and S. Mandel
brojt, among others. The move to Clermont-Ferrand
(the Schwartzes lived in very constrained circum
stances in a nearby village, spending their weekdays
at the university) represented an important turn
ing point in Laurent's career. He met many of the
members of the Bourbaki group and was intro
duced to their approach to mathematics. He became
a "Bourbakist" as he had become a Trotskyite,
deeply and lastingly influenced but far from un
critical. His major disagreement 'with Bourbaki
lay far in the future. Interestingly, its roots were
to be in the Bourbaki formulation of measure
theory, exclusively concerned with Radon mea
sures on locally compact spaces. Schwartz came
to regard it as one of the major missteps of the
group. Having himself been part of the writing
committee, he was partly responsible. He was
disturbed by the blatant inadequacy of the
Bourbaki framework to accommodate the results
of Paul Levy and other probabilists, J. L. Doob
among them, dealing with measures on infinite
dimensional spaces such as C([O, 1]), definitely
not locally compact. His renewed interest in
probability theory later solidified his dissent.

The other main mathematical event in the
Clermont-Ferrand period of Schwartz's life was
the completion of his Ph.D. thesis on the approxi
mation of continuous functions on ~+ = [0, + 00)
by sums of exponentials S = ao + In an exp(- i\nx),
where the infinite sequence of distinct real num
bers An > °is fixed. A theorem of Ch. Muntz
implies that these sums are dense in C(~+) if and
only if In i\~1 = +00. Schwartz proved that when
In A~l < + 00 , the closure in C(~+) of the subspace
made up of the sums S consists of the functions
that can be extended holomorphically to the open
half-plane ~z > 0. His main tools were functional
analysis and the Fourier and Laplace transforms,
a kind of trial run for the work that was to make
him famous.

In other times the doctorate would have opened
the way to a straightforward career as a teacher in
a university, first as a "Maitre de Conference", later
as a full professor. But not much could be straight
forward in such times. There was a rush of events,
both on the world stage and at the personal level.
In 1943 the Allied forces landed in North Africa,
and the Germans invaded the south of France. The
movements of a Jewish Trotskyite became very
risky; false identities for the family had to be
secured. In the middle of all this, in the hope of
at least genetic survival, the Schwartzes decided
to have a child. Marie-Helene had a difficult
pregnancy; the Vichy police raided the hospital
where she had left her newborn son, Marc-Andre
(on medical advice, so as not to risk transmitting
to the baby the TB of which she seemed, but was
not sure, to be cured). In the months that followed,
the changes of address of the little family were
unavoidable and frequent.

In the summer of 1944 Paris was liberated by
the Allied forces, and soon thereafter the German
troops were pushed back to the Rhine. In Novem
ber 1944 (while still living under the assumed name
of Selimartin), Schwartz discovered distributions:
as convolution operators qJ - U * qJ on the space
C~mp of test functions, not quite their final
definition (that was to come to him in February
1945) as continuous linear functionals on C~mp.

After teaching at the University of Grenoble
during the academic year 1944-45, he was invited
to join the faculty in Nancy, where Delsarte and
Dieudonne were hoping to create a world-class
center of mathematics, a kind of mirror image of
the Chicago mathematics department, where Andre
Weil was at the time. Delsarte, Dieudonne, Weil,
jointly with Henri Cartan, Claude Chevalley, and
Rene de Possel, had been the "founders" of Bour
baki; and Nancago was the name of the fictitious
"institution" that had started to bring the Bourbaki
opus into print. The composition of the entity
Bourbaki was ever-changing, upcoming young
mathematicians replacing departing older ones.
Schwartz was soon recruited into the group. In
1950 he was awarded the Fields Medal for his
distribution theory. In 1952 he came to Paris as a
professor at the Sorbonne.

In 1959 he left the Sorbonne to take up a pro
fessorship at the Ecole Polytechnique (nicknamed
L'X), where Paul Levy had been teaching and where
Schwartz embarked on an ambitious program of
reform. Before Schwartz's appearance on the
scene, the X did not produce any researcher in the
sciences. It was and still is a military school, its
president an army general. For ages it had been a
top, if not the top, engineering school in France; its
alumni were mostly engineers employed in indus
try, often in the high administrative echelons of pri
vate and, increasingly, public enterprises. Only a
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few students chose a military career. The entrance
examination has always been very selective, more
or less on a par with that of the Ecole Normale
Superieure. In principle the students entering X
were a terrific talent pool. Schwartz directed his
considerable experience as a militant to convince
officialdom and colleagues to help create the con
ditions that would attract young talent to research
in mathematics as well as in related disciplines
(especially physics). He recruited brilliant younger
mathematicians to the "laboratoire de mathema
tiques" , and he organized a seminar that became
internationally known and is still functioning. One
can safely say that his Polytechnique campaign
was a resounding success. The school is now a
very active research center, where some of the best
mathematicians in France teach and do research
and help students to start doing their own.

After Polytechnique, Laurent Schwartz fought a
last campaign to make the universities more com
petitive and for what he called la selection. He
advocated injecting some selectivity into the rules
of admission to the universities. The admission
is open to anybody with an end-of-high-school
diploma; the standards for this diploma have been
declining. Historically speaking, his timing was
poor. French academia was in rapid transition
from a network of a few sparsely populated elite
institutions (in 1952, circa 250,000 students in all
subjects) to a mass education enterprise (close to
2.5 million students today). At the end of the
twentieth century and still under the influence of
May 1968, the dominant ideology has been that
of equalitarianism. Any proposal with a hint of
meritocracy has evoked suspicion and hostility.
Even those colleagues who sympathized with his
aims felt the fight was hopeless, too late, too in
compatible with the need to educate large masses
of youngsters not especially inclined towards schol
arship. One can safely say that in the fight for
selection, his failure was total. As he himself used
to say with a smile, who could have predicted that
the Soviet regime would collapse before any change
in the admission regime of French universities?

During his long career Laurent Schwartz had
many students, and it will suffice here to name five
of them, among the earlier ones and the most
eminent: Louis Boutet de Monvel, Alexandre
Grothendieck, Jacques-Louis Lions, Bernard
Malgrange, and Andre Martineau.

No sketch of Laurent Schwartz's life can neglect
to mention his achievements as a lepidopterist.
Parts of his collection of tropical butterflies and
moths, one of the greatest private collections in the
world (with more than 25,000 specimens), have
been donated to the Museums d'Histoire Naturelle
in Paris, Lyon, and Toulouse, and parts to a museum
of natural history in Cochabamba (Bolivia). His
collecting through the tropics led to the discovery

and description of several new species now named
after him.

No sketch of Laurent Schwartz's life can fail to
recall his kindness. The intensity and range of his
political commitment might give the impression
of uncompromising radicalism. Actually he was
extremely tolerant of other people's opinions. He
confronted officials and officers with firmness but
always with courtesy. Equanimity best describes his
mental attitude, and the willingness to concede
that he might be wrong.

Laurent Schwartz is survived by his wife, Marie
Helene, and his daughter, Claudine Robert, a
professor of statistics at that same University of
Grenoble where he had held his first university
position.

Distribution Theory and Functional
Analysis
In the middle of the twentieth century, mathe
matics was ready for a satisfactory theory of
generalized functions. The needs and the means to
satisfy them were present.

The need was demonstrated by the various and
recurrent attempts during the preceding half
century to define derivatives of functions that did
not seem likely candidates for differentiation
step functions, for example. Often but not always
th~se attempts were triggered by the need to solve
differential equations, ordinary or partial. Two of
the most significant (and successful) attempts had
occurred at the beginning of the century: Heavi
side's symbolic calculus, invented to solve the
ordinary differential equations (ODEs) of electrical
circuits, and Hadamard's finite parts, introduced to
obtain explicit formulas for what are now called the
fundamental solutions of the wave equation in
higher space-dimensions. The "explanation" of
Heaviside's calculus through the Laplace trans
form was not very convincing, but it pointed to
some kind of link with Fourier analysis. Heavi
side's calculus transformed convolution into
multiplication, but the derivative rules for the
convolution (f * g)(t) = f~ f(t - s)g(s) ds of two dif
ferentiable functions in the closed half-line [0, +00),

d
dt (f * g)(t) = f(O)g(t) + (f' * g)(t),

were poorly understood. In 1926 Norbert Wiener
used regularization, Le., convolution with com
pactly supported COO functions, to approximate
continuous functions f by smooth ones.

An impressive widening of the kinds and uses
of generalized functions came from theoretical
physicists engaged in building quantum mechan
ics. On the real line the "Dirac function" was known
to Heaviside: it was the function with symbol 1, the
derivative of what we sometimes now call the Heav
iside function, equal to 0 in (- 00, 0) and to 1 in
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(1)

(0, +00), whose symbol is lip. Without making
the link with Heaviside's work, Dirac used ap
proximations of his "function" by true functions
and introduced multidimensional Dirac measures,
for instance, the measure associated to the light
cone r c ~4,

q; ~ Iq;(X)b(X6 - xi - x~ - x~) dxodxldx2dx3

= Ir q;(x)dll.

where dJ.1 is the natural invariant measure on r (in
this equation cp can be any continuous function in
~4 with sufficient decay at infinity). The late 1920s
and the 1930s saw accelerated progress in this
direction and in new ones:

Boundary-value problems for elliptic equations
required handling of generalized functions more
singular than Radon measures, e.g., multilayer
boundary data.

In the last chapter of his book [Bochner, 1932],
Bochner defines the Fourier transform of finite
sums of the kind

N d n

I dxn(Pn(x)fn(x)),
n=O

where Pn is a polynomial and fn E L2(~n) (N E ~+

can vary). This is essentially the definition of a
tempered distribution. What is missing? Bochner
looks at the derivatives dnIdxn as formal opera
tions, not as weak derivatives; there is no duality,
no space of (rapidly decaying) test-functions. The
space of sums (1) is stable by (formal) Fourier
transform. Fourier transform exchanges multipli
cation and convolution, although Bochner does
not say when these operations are defined. He does
not even point out that the Dirac function is of type
(1). There is no evidence that he ever made anything
of his generalized functions, not even when later
(in 1946) he defined the generalized (truly, the
distribution) solution of a linear ODE.

Schwartz did not know anything of Wiener's and
Bochner's works, but he attended Leray's Peccot
lectures at the College de France in 1934-35, in
which Leray defined the weak solution of a second
order linear partial differential equation
P(x, ox)u = 0 in ~3 by the property that

f u(x)PT (x, ox)cp(x) dx = 0J[R?3

for every compactly supported function cp of
class C2 • Here pT (x, ax) denotes the transpose of
P(x, ax); of course the coefficients of P(x, ax) must
have a modicum of regularity, and u must be
locally integrable. Leray did not define the deriva
tives o~u for IlXl > 2.

The closest any mathematician of the 1930s ever
came to the general definition of a distribution is

Sobolev in his articles [Sobolev, 1936] and [Sobolev,
1938] (Leray used to refer to "distributions, in
vented by my friend Sobolev"). As a matter of fact,
Sobolev truly defines the distributions of a given,
but arbitrary, finite order m: as the continuous lin
ear functionals on the space C~mp of
compactly supported functions of class em. He
keeps the integer m fixed; he never considers the
intersection C~mp of the spaces C~mp for all m. This
is all the more surprising, since he proves that
C~~k is dense in C~mp by the Wiener procedure of
convolving functions f E C~mp with a sequence of
functions belonging to C~mp! In connection with
this apparent blindness to the possible role of
C~mp, it is amusing that in 1944, when Schwartz
mentioned to Henri Cartan his inclination to use
the elements of C~mp as test functions, Cartan
tried to dissuade him: "They are too freakish (trop
monstrueuses)."

Using transposition, Sobolev defines the multi
plication of the functionals belonging to (C~mp)*

by the functions belonging to em and the differ
entiation of those functionals: d Idx maps (C~mp)*

into (C~~b)*. But again there is no mention of
Dirac's 8(x) nor of convolution, and no link is made
with the Fourier transform. He limits himself to
applying his new approach to reformulating and
solving the Cauchy problem for linear hyperbolic
equations. And he does not try to build on his
remarkable discoveries. Only after the war does
he invent the Sobolev spaces Hm and then only for
integers m ~ o. Needless to say, Schwartz had not
read Sobolev's articles, what with military service
and a world war (and Western mathematicians'
ignorance of the works of their Soviet colleagues).
There is no doubt that knowing those articles would
have spared him months of anxious uncertainty.

In the 1940s there were many different areas
besides differential equations in which the need for
universal concepts and tools was becoming clear.
Three of them will be mentioned here.
Representation Theory for Lie Groups
The important book [Weil, 1940] of Andre Weil
had already pointed to the relevance, in the absence
of a differentiable structure on the group, of two
of the most basic concepts of harmonic analysis:
convolution and Fourier transform. (The defini
tion by duality of a Radon measure in Weil's book
should, but does not seem to, have been inspiring
to Schwartz, who had read it.) In the 1950s and
1960s, F. Bruhat and Harish-Chandra were to show
the role of distributions on a Lie group. The nat
ural generalization of the Schwartz space S and of
the Fourier transform to semisimple Lie groups
was introduced by Harish-Chandra and put to
spectacular use. Distributions provided a solid
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framework and language for noncommutative
harmonic analysis.
Homology and Cohomology of Smooth Manifolds
Today we know that there is essentially one coho
mology theory: cohomology with values in the
appropriate sheaf. But in the 1940s there were
various notions of homology and cohomology
floating around. On a COO manifold the theorems
of De Rham, following up on Hodge Theory, pointed
to duality between (singular) homology and
(De Rham) cohomology, but the duality could
not be formalized in mathematically acceptable
analytic terms. On learning of distributions
directly from Schwartz, De Rham saw at once the
concept that had been missing: currents, which is
to say, differential forms with distribution coeffi
cients (see [De Rham, 1955] and [Schwartz, 1966]).
The duality with (compactly supported) smooth
differential forms is built into their definition,
allowing the extension to currents of the exterior
derivative and, on a Riemannian manifold, of the
Hodge operations. Cocycles and coboundaries can
then be conceived as analytic objects: closed and
exact currents, respectively. Chains in singular
homology, and thus very "concrete" geometric
objects, are viewed as currents. Currents of weak
regularity have turned out to be important also
in the study of minimal surfaces and of analytic
varieties.
Quantum Field Theory
As Schwartz liked to point out, in general physi
cists were better prepared to accept distributions
than were mathematicians. Of course, physicists
had invented some of them and had been using
them for a while. They were accustomed to the idea
that a functional could not, in general, be evaluated
at a point, but had to be tested over an extended
region. In fact, the axiomatic theory of quantum
electrodynamics needs a highly sophisticated ver
sion of distributions: distributions with values in
the set of unbounded linear operators on a Hilbert
space (see [Streater, 1964]). There are serious dif-'
ficulties associated with these objects, rooted in the
impossibility of multiplying among themselves
most scalar distributions. Since quantum electro
dynamics is an incredibly accurate method for pre
dicting experimental measurements, there must
be ways of circumventing these difficulties. Therein
lies in part the justification for renormalization.

As for the tools required to develop a unified
theory of generalized functions, they were ready
at hand in the 1940s; in fact, they were essentially
available since the publication of the landmark
monograph [Banach, 1932]. The Bourbakists were
experts on the subject of the duality of very gen
eral locally convex topological vector spaces (a
subject to which a crucial contribution was made
by G. Mackey in the 1940s).

Thus there is no question that the times were
ripe and that Laurent Schwartz was especially well
placed to provide a theory of generalized func
tions. He said often that the invention of distribu
tions would have occurred in any case, with or
without him, and that it would have come within
the next ten years at the latest. But in all likelihood
the presentation would have been quite different
from his own, heavily dependent on the theory of
topological vector spaces.

A number of results intrinsic to distributions and
partial differential equations cannot be proved
without recourse to sophisticated functional
analysis. But, undoubtedly, depending on it can be
a hindrance to a quick introduction to distributions.
Fortunately, in teaching it can easily be, and most
of the time is, bypassed. Most of the basic tenets
of the theory can be stated and proved using solely
sequences of test functions or of distributions. The
great success and usefulness of distribution the
ory lies in its simplicity and in the easy, automatic
nature of its operations. Many have accused it of
being "shallow". But that is precisely what analy
sis needed, a shallow justification for what it wanted
to do: for instance, to differentiate under the in
tegral sign without thinking twice. With the easy
part taken care of, analysts could push further and
take care of the finer and more difficult points.

Laurent Schwartz chose to spend half of the
decade of the 1960s proving theorems about
highly complicated topologies on tensor products
of topological vector spaces to be able to study
distributions valued in those spaces. Meanwhile,
the tendency in large sectors of analysis was point
ing in the opposite direction. In the past thirty to
forty years the tendency has been to use scales of
Banach spaces (such as the Sobolev spaces WP,S)
rather than more general spaces. It has been rein
forced by the now-predominant preoccupation
with nonlinear differential equations. Yet use of
Frechet spaces and also of inductive or projective
limits of Frechet spaces is unavoidable and
remains alive in other areas of analytic geometry.
It suffices to mention Serre's duality in the coho
mology of the Dolbeault differential complex.

Granted that Schwartz might have been
replaceable as the inventor of distributions, what
can still be regarded as his greatest contributions
to their theory? This writer can mention at least two
that will endure: (1) deciding that the Schwartz
space S of rapidly decaying functions at infinity and
its dual Sf are the "right" framework for Fourier
analysis, (2) the Schwartz kernel theorem.

At first the student might not appreciate the
full significance of the choice of S, perhaps not re
alizing that there are many other spaces stable
under Fourier transform, spaces of functions that
decay much faster at infinity, and not appreciat
ing the deeper fact that, owing to the underlying
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uncertainty principle, the temperedness of tem
pered distributions ensures the localizability of
their Fourier transform (think of analytic func
tionals whose Fourier transform can grow expo
nentially and which are "located" neither here nor
there). Certain spaces of Gevrey ultradistributions
are also localizable, but although useful in a num
ber of technical questions, they are less "natural".

The Schwartz kernel theorem states a fairly
miraculous property of the main distribution
spaces, the fact that in certain aspects they are more
like finite-dimensional Euclidean space than like in
finite-dimensional Banach spaces. In anyone of
them, COO , C~mp, 'D', 'D~omp, S, S' , etc., every closed
and bounded set is compact. Moreover, just as the
(bounded) linear operators ~m --+ ~n are elements
of ~m ® ~n (Le., m x n matrices), the bounded
linear operators, say K: C~mp(M2) --+ 'D'(M1 ) (.1\1 1

and M 2 are two smooth manifolds), are in one-to
one correspondence with distributions K(x, y) in
the product manifold M 1 x M 2 • With a half-century
delay, this gives legitimacy to the general Volterra
concept:

Kcp(x) = f K(x, y)cp(y) dy,
3vl2

using the physicists' integral notation to mean the
duality bracket. Under suitable hypotheses on
supports and partial regularity, this gives also a
general meaning to Volterra composition: the
"kernel" of the composite K1 0 K2 is the "integral"
f K 1(x,y)K2(y,z)dy. To round off the analogy
with the finite-dimensional situation, it must be
mentioned that this property is equivalent to the
isomorphism of 'D'(M 1 x M 2 ) with the tensor
product 'D'(M 1 ) ®'D'(M2 ), where the hat indicates
completion (in the sense of every "natural"
topology on the tensor product): distributions
u(x, y) in M 1 x M 2 are equal to infinite sums
L~=o vn(x) ® wn(y). In all this 'D' can be replaced
by anyone of the other functional spaces above
(and many others). The Schwartz kernel theorem
was Grothendieck's starting point in building his
theory of nuclear spaces (the kernel theorem is
true because the spaces under consideration are nu
clear). Today there is no real need to know the
proof of the Schwartz kernel theorem (there is a
very simple proof due to L. Ehrenpreis). The theo
rem provides the foundation on which to start
studying special classes of operators, for example,
pseudodifferential operators or Fourier integral
operators, by studying the corresponding kernel
distributions.

Today it is hard to conceive of pseudodifferen
tial operators or of Fourier integral operators
without distributions as defined by Schwartz in
1945. More generally, their definition provided

the language for vast tracks of mathematics, pure
and applied.

It is also hard to reconstruct how. difficult it
was to arrive at the right definition (many other de
finitions have been devised subsequently, but none
has passed the test of time). It is in the nature of
mathematics that most of its theorems and defin
itions are destined to be simplified and, at least for
the very successful, to come to seem obvious and
to be taken for granted. Dieudonne used to say that
mathematicians would like to be remembered for
their most difficult theorems, but most of the time
it is their simplest results that survive in the
collective consciousness of later generations.

To close this section, the following anecdote
might be illustrative. In 1948 Laurent Schwartz
visited Sweden to present his distributions to the
local mathematicians. He had the opportunity of
conversing with Marcel Riesz. Having written on the
blackboard the integration-by-parts formula to
explain the idea of a weak derivative, he was in
terrupted by Riesz saying, "I hope you have found
something else in your life." Later Schwarz told
Riesz of his hopes that the following theorem
would eventually be proved: every linear partial
differential equation with constant coefficients has
a fundamental solution (a concept made precise
and general by distribution theory). "Madness!"
exclaimed Riesz. "This is a project for the twenty
first century!" The general theorem was proved
by Ehrenpreis and Malgrange in 1952. At the end
of the twentieth century, there were proofs of it
in ten lines.
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Laurent Schwartz,
Radonifying Maps,
and Banach Space
Geometry
Gilles Pisier

Although he did not himself work in that direction,
Laurent Schwartz had a major influence on the
rapid development of the geometry of Banach
spaces in the early 1970s, the expansion of which
continues till today.

This happened mainly through a series of yearly
seminars starting with the 1969-1970 "red semi
nar" on Radonifying maps (see [11]), followed by the
eight volumes of the Maurey-Schwartz functional
analysis seminars from 1972 to 1981 (with a one
year gap 1976-77 due to Maurey spending that
year visiting the Jerusalem Institute for Advanced
Studies). At the University of Paris the tradition of
publishing the notes of "influential seminars" was
well established at that time (notably around mem
bers or ex-members of the Bourbaki group), but
these notes usually appeared after a long delay,
because the university was notoriously understaffed
(the mathematics department was reduced then
to the Institut H. Poincare). From 1969 on Schwartz
was able to use the considerably richer resources
of the Ecole Polytechnique to publish one or two
seminar volumes per year. He had created the
Centre de Mathematiques there in 1965, and
that center published an impressive number of
seminar volumes on partial differential equations
(in collaboration first with Goulaouic, later with
other specialists). During the period 1970-72 the
latter seminar included a few "guest lectures" in
functional analysis (notably one by Kwapieii. on
Enflo's counterexample to Grothendieck's approx
imation problem and one by Pietsch on p-absolutely
summing maps), but after that an independent
seminar was started with Maurey (later on,
Beauzamy and the author became virtual co
organizers). The notes for a given talk were dis
tributed usually a few weeks later and were gath
ered and reproduced without delay at the end of
the year. Each of these seminars attracted to the
Ecole Polytechnique numerous visitors and played
a "federative role": they quickly became a precious
meeting point for the different directions inside
their subject.

Gilles Pisier is professor ofmathematics at Texas A&M Uni
versityand at Universite Paris VI. His email address is
pisier@math.tamu.edu.

While still at the university, Schwartz himself had
published the notes of a classical seminar devoted
to making more accessible Grothendieck's thesis
on tensor products of locally convex spaces, which
he had supervised [17]. However, when Schwartz
started his theory of Radonifying maps, I doubt that
he foresaw that it would relate back to Grothen
dieck's "Resume" [3], as it later did through Saphar's
and Maurey's theses. Schwartz's motivation was
rather the study of probability theory on infinite
dimensional spaces. It is well known that he had
had a keen interest in Brownian motion early on
[18] (perhaps helped by his family ties: Paul Levy
was his father-in-law). So the initial motivation
came mostly from measure theory. In the mid
1960s he had given a·course on Radon measures
on topological spaces at the Bombay Tata Institute
that was later published [21]. The 1960s also saw
the emergence as such of the theory of "infinite
dimensional Gaussian measures" or equivalently of
"Gaussian processes" (among which Brownian
motion is the classical example). We have in mind
the works of Gelfand-Vilenkin, Sazonov-Minlos (for
measures on nuclear spaces), Leonard Gross (for
"abstract Wiener spaces"), Richard Dudley, Xavier
Fernique, Michael Marcus, Larry Shepp (for conti
nuity and integrability of Gaussian processes), and
Jean-Pierre Kahane (for random Fourier series [5]),
to name a few whose work must have been inspi
rational to Schwartz at some point.

The following problem (originating in Kol
mogorov's work) occupied center stage: Given a
Banach space E (say separable for simplicity), con
sider a random process {X(t, w) It E E*} such
that t - X(t, .) E Lo(O, A, P) is linear and contin
uous. When do the "random paths" t - X(t, w)
correspond w-almost surely to an element of E?
In other words, when is there a (strongly measur
able) E-valued random variable w - e(w) such that
X(t, w) = (t, e(w)) for all t in E*?

For example, when E = C([O, 1]) (the space of
continuous functions on [0, 1]), and

V J.l E C([O, 1])* X(J.l) = f Xt dJ.l(t),

we are equivalently asking, When does the process
(Xt)tE[O,l] have (a version with) continuous paths?

Another example is prOVided by Gaussian
measures: Let (gn) be a sequence of independent
standard Gaussian random variables (with mean 0
and variance 1). Let (x n ) be a sequence in E such
that

tit E E* I It(xn )1 2 < 00.

n

Then, if we define X(t, w) = 2..n gn(w)(t, xn), we
find (by a 1968 result of Ito-Nisio; see, e.g., [4])

OCTOBER 2003 NOTICES OF THE AMS 1079



that the above question is equivalent to, When
does the series

converge strongly in E for almost every w?
Actually, Schwartz preferred to think of this

problem using cylindrical measures instead of
linear random processes. One may associate to the
linear process X the collection

A = {As I S c E*, S finite},

where As is the probability distribution on ~s of
the restricted process {X(t, .) I t E S}. Conversely,
any family of probabilities {As} (satisfying an ob
vious linearized consistency requirement) comes
from a process X as above. When the answer to the
above problem is positive, the associated "cylin
drical probability" on E (meaning the projective
system A = {As}) actually comes from a Radon
probability on E, the distribution of the above
random variable w -- e(w). One can then essen
tially say that A "is" Radon if and only if the
answer to the above problem is positive. For in
stance, if E is a Hilbert space, then, in the second
example above, A "is" Radon if and only if
In IIxnl1 2 < 00.

The Radonifying maps are linear maps U : E -- F
between Banach spaces having the property of
transforming a certain class of cylindrical mea
sures on E into Radon measures on F. More pre
cisely, U : E -- F is called p-Radonifying (0 < p < 00)

if for any probability space (0, Jt, P) and any
continuous linear map X : E* -- Lp(D.,..Jt, P) the
composition X 0 u* : F* -- Lp(D.,..Jt, P) comes from
a Radon measure on F. Schwartz showed that for
the latter measure, x -- Ilxll~ is then automatically
integrable, so that p-Radonifying maps form a
Banach space when p 2:: 1.

To illustrate this, the continuity of the paths of
Brownian motion can be seen as a consequence of
the fact that the natural inclusion map
U : LiPlX -- C([O, 1]) is p-Radonifying when lX > IIp
(here ( E LiPlX means that there is a constant c
such that I{(s) - {(t)1 ~ cis - tl lX for all sand t in
[0,1]).

During the same period, other researchers w.ere
studying linear maps with similar properties,
notably Vershik and Sudakov in the Soviet Union
(see [25]), but whether there was any mutual
influence is unclear.

Actually, Schwartz was initially interested in a
more general kind of Radonifying map (see [21]),
but when informed (apparently through a letter
from Kwapien) of the existence of Pietsch's theory
of p-absolutely summing maps, he focused on the
p-Radonifying ones. At an important meeting that
he attended in Poland in 1969 (see [19]), Schwartz
met notably S. Kwapieii and A. Pietsch and invited

them to visit him in Paris. By that time he knew
that p-Radonifying maps were almost the same
as Pietsch's p-summing maps (which had their
roots in Grothendieck's work, at least for p = 1
and p = 2). He had also determined precisely
when a diagonal multiplication u : -Bq -- -Br is
p-Radonifying for a< p < 1 and for arbitrary
values of 0 < q, r ~ 00.

A map u : E -- F is called p-absolutely summing
(in short, p-summing) if any sequence (x n ) in E
such that SUpLLn 1~(xn)IP I ~ E E*, II~II s I} < 00

is transformed by u into one such that
In Ilu(xn)IIP < 00. Consideration of the cylindrical
probability associated to (say)

A = L 2-n82n/PXn

n~l

(equivalently of the linear process X : E* -- Lp(E, A)
defined by X(t, w) = (t, w)) shows that since

f IlxIlPu(A)(dx) = L Ilu(xn)IIP,
n

p-Radonifying implies p-summing for any
o < p < 00. Schwartz (see [20]) showed that the
converse holds for 1 ~ P < 00 (assuming F reflex
ive if p = 1). In the case 0 < p < 1, he needed to as
sume moreover that E has Grothendieck's metric'
approximation property, but a counterexample
[15] later showed that the result may fail very
strongly without this assumption.

Among the first successes to the credit of his
theory, the initial proof by Maurey of the "Pietsch
conjecture" (independently proved by S. Chevet)
used Radonifying ideas. This is a striking result:
whenever 0 < p, q < 1, p-summing and q-summing
are the same!

Schwartz's ideas were pursued notably by
A. Badrikian and S. Chevet (see [1] and [2]), but once
the connection was made with p-summing maps,
Maurey's thesis [10] (following H. P. Rosenthal's
work on subspaces of Lp [16]) opened up a broad
new area of research, and the term "p-Radonifying"
was quiekly dropped for "p-summing".

Nevertheless, the connection with probability
theory (notably Gaussian or q-stable measures for
o < q < 2) remained crucial and definitely can be
traced back to Schwartz's work. His "duality theo
rem" for p-Radonifying maps played a key role
(see [6]) in later developments. Stated in modern
terms, this essentially says that if E* embeds iso
morphically in an (abstract) Lp-space, then every
p-summing u : E -- F has a p-summing adjoint
u* : F* -- E*. This extends the self-duality of
Hilbert-Schmidt maps between Hilbert spaces.
Moreover, it was later proved (see, e.g., [8]) that the
sufficient condition that E* embeds in Lp is actu
ally necessary. For example, this applies when
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E* = L2 for any p (Gaussian embedding) or when
E* = L q with 0 < p < q < 2 (q-stable embedding).

Undoubtedly, this result was part of Maurey's ini
tial inspiration when he introduced "type", "stable
type", and "cotype" for Banach spaces: A Banach
space E is called of type p if In IlxnliP < 00 implies
the almost sure convergence of L.n gnxn (where the
random variables (gn)'s are Gaussian as above). It
is called of cotype p if the converse implication
holds. Shortly afterwards, in 1974, combined work
due to Krivine, Maurey, and the author led to geo
metric characterizations of spaces admitting type
(or cotype) "better" than p =I=- 2 (see [12]).

From that point on, these notions quickly led
to major advances in the "geometry" of Banach
spaces. This is what Pelczyilski called "the great
French revolution in Banach space theory" in his
plenary address to the 1983 ICM in Warsaw [14].
For instance, the close connection of these notions
with the dimensions of the almost-spherical
sections in Dvoretzky's famous theorem had a
huge impact (see [13] and the very recent survey
[12] for more details and references). Type and
cotype remain fundamental for anyone interested
in Banach spaces, notably in "local theory",
i.e., the part of the theory that concentrates on
asymptotically large but finite-dimensional, often
geometrical, considerations.

Maurey was also stimulated by Hoffmann
J0rgensen's work [4] (brought to his attention by
Kwapien), as well as by Kwapien's isomorphic char
acterization [7] of Hilbert spaces as those that have
both type 2 and cotype 2. Hoffmann-J0rgensen
(himself greatly influenced by Kahane's book [5])
had independently introduced (apparently slightly
earlier) similar notions of type and cotype, but he
was mainly motivated by probabilistic considera
tions. In addition to its impact on "local theory",
the convergence of his work with Maurey's is at the
root of an explosion of results on "probability on
Banach spaces" during the period 1975-81, when
type and cotype turned out to be the key to the
study of the law of large numbers, the central-limit
theorem, or the LogLog law on Banach spaces (see,
e.g., [9]).

In retrospect, it seems type and cotype provided
the sort of "classification" of Banach spaces that
came just at the right time and was exactly suited
for the needs of (at least) two distinct groups of
researchers: on the one hand, those interested in
geometry (or structure) and, on the other, those
interested in probability. In addition, it provided a
new framework for Banach-space-valued harmonic
analysis.

Throughout the 1970s and in the many countries
that he visited, Schwartz's support of these new
developments was invaluable: Rather than present
his own research (about disintegration, Markov
processes, or martingales), he often preferred to

enthusiastically survey the "geometry of Banach
spaces", building on his knowledge of his students'
work (see [22], [23], [24]). In 1968 the "new" Banach
space theory was already growing strongly in
Poland (Pelczyilski) and in Israel (Lindenstrauss);
later it caught on in the U.S. (H. P. Rosenthal,
P. Enflo, W. B. Johnson, ... ), but the support of a
mathematician as famous as Schwartz was never
theless extremely precious. At that time, although
the theory of distributions was, of course, very
highly respected, the theory of locally convex spaces
had lost its appeal, and the mathematical "estab
lishment" seemed mostly skeptical (to say the least)
that going "back" to Banach spaces would prove
fruitful. Three decades later that reluctance has
surely faded, the field has produced two Fields
Medalists, and a lot has happened (see the 2,000
pages of the Handbook in reference [12]). As usual,
this is the result of a vast collective enterprise,
sometimes with no connection to Schwartz, but we
find it quite appropriate to acknowledge here the
debt that the subject owes him.
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Deux maitres es
probabilites:
Laurent Schwartz et
Paul-Andre Meyer
MarcYor

It is at the same time a sad occasion and a great honor
for me to evoke some of the achievements of Laurent
Schwartz in probability theory in general and his
research on stochastic processes in particular.

Although I shall mainly discuss the works of
Laurent Schwartz, I find it impossible not to asso
ciate the name and works of Paul-Andre Meyer to
this evocation: indeed, not only did the death of Paul
Andre Meyer occur on the 31st of January 2003, only
a few months after the death of Laurent Schwartz

Marc Yor is professor of mathematics in the Laboratoire
de Probabilites et Modeles Aleatoires, Universite Pierre et
Marie Curie (Paris VI).

on the 4th of July 2002, but their works, as far as
the topics of stochastic differential geometry and
(in part) stochastic integration are concerned, were
developed in close connection, each one having
read and commented on the other's work prior to
the publication of his own work.

More precisely, Meyer's Cours sur les Integrales
Stochastiques [7], which appeared in 1976, was a
landmark in the deep understanding of the mean
ing of the general (real-valued or vector-valued)
semimartingale X and of the stochastic integrals
f H dX which one can associate to X. Indeed, by the
end of the 1970s semimartingales were charac
terized independently by Bichteler and Dellacherie
Mokobodzki, following much pioneering work by
Metivier-Pellaumail, as the "good" integrators of
bounded predictable processes. For a remarkably
concise and informative presentation of stochas
tic calculus, see Meyer's appendix to Michel Emery's
volume [4] Stochastic Calculus in Manifolds.

This brings us back to Laurent Schwartz's con
tributions to stochastic calculus on manifolds: one
of the motivations of his work in this domain, very
clearly presented in the introduction to [12], was
his remark that since real-valued (or vector-valued)
semimartingales are stable under composition by
C2 functions, it should be possible to define a
semimartingale X taking values in a differentiable
manifold V of class C2 as a process X such that for
every C2 function ¢ : V --+ R, ¢(X) is a real-valued
semimartingale. This is indeed possible, and, in
particular, this notion is stable under C2 mappings
from one manifold to another.

Following this successful definition, it was then
tempting to try to define a conformal martingale
X taking values in a manifold V as a process such
that for every holomorphic function ¢ : V --+ C,
¢(X) is a conformal martingale. (Note: The notion
of conformal C-valued martingales was introduced
by Getoor and Sharpe (1972) as the class of
C-valued, continuous local martingales M such
that for every holomorphic function ¢ : C --+ C,
¢(M) remains a local martingale; in fact, it suffices
that M and M 2 are local martingales. This notion
led to the proof that the dual of HI is BMO for
real-valued martingales; this result was obtained
by Getoor and Sharpe in the continuous case and
very soon extended by Meyer-without using the
concept of a conformal martingale-to the general
discontinuous case.)

If V is not a Stein manifold, however, it admits
too few holomorphic functions for the above
attempt of defining a V-valued conformal martin
gale to be meaningful. This led Schwartz to a vast
discussion of localization procedures, definitions,
etc.... Finally, the "right" definition of a conformal
martingale X on V is a process such that for every
function ¢ : V --+ C of class C2 that is holomorphic
on an open set V' of V, ¢(X) is a semimartingale
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which in agreement with Schwartz's principle may
be presented as

he does not really discuss the notion of a martin
gale, which is in fact done by Bismut (see Meyer [8,
p. 258]; W. Kendall pointed out to me the relevant
Comptes Rendus note of Bismut [1]): here, both a
connection r on V and a filtration on the probability
space are needed to define a r martingale on V,
whereas the definition of a conformal martingale
does not necessitate any connection.

By insisting systematically on the deep geo
metric (intrinsic) meaning of semimartingales and
their stochastic integration and stochastic differ-

. ential equations, Laurent Schwartz has given a
tremendous help to the probabilists' community to
learn and "ultegrate" some (!) differential geome
try into their common working tool kit, thus mak
ing them able to understand better and generalize
beyond the Markovian case It6's early works on
SDEs in a differentiable manifold (Nagoya (1950),
Kyoto (1953)) and his stochastic parallel displace
ment (Stockholm (1962); 1975). I would also like to
mention It6's discussion of stochastic differentials
(number 37 in It6's list of publications; see It6's
selected papers [5] for all the references to
It6's works given here).

Anyone who wishes to study the different aspects
of the subject (of stochastic parallel displacement,
in particular) in earnest ought to read the very
informative and excellent Lecture Notes volume of
D. Elworthy [3], who even compares the Bismut
Meyer-Schwartz general theory (p. 179) and the
deep results of It6 and Malliavin (see, e.g., [6]). For
a treatment with a different flavor and many
examples, see Rogers-Williams [11, Chap. V].

While discussing the existence and uniqueness
of solutions of stochastic differential equations,
Schwartz also made some fine remarks about
the speed of convergence of Picard's series:
~n Ilx(n+l) - x(n) 112 < 00, where x(n) denotes the
classical nth iterate of a process through Picard's
"machine" associated to an SDE with Lipschitz
coefficients. See the original paper [18] and the
discussion in Dellacherie-Maisonneuve-Meyer
([2, p. 360 et seq.]).

I could witness personally (I have in mind here
the paper [16], whose topic is closely linked with
Brownian bridge processes, which used to intrigue
Schwartz a lot) that Laurent Schwartz was very
much of a perfectionist concerning his work in
probability (and, no doubt, also in general), asking
specialists he thought would help him solve some
particular question, showing them early drafts,
and so on.

Re has been, and so has Meyer, "un modele pour
nous tous," as Alain Connes wrote recently.1

with (Schwartz's notation)

. 1··
dXt = dX:(w)Di + "2 d [X1,XJ]t(w)Dij

for { : V - R or C a COO function and (Xi) global co
ordinates on V, one is led to understand the dXt

"pseudo-mathematical" object as a tangent vector
of second order, which, in fact, does not depend
on the choice of coordinates.

Meyer [8, p. 257] prefers to write (1) as d 2X t and to
call it the speed of X (and not its acceleration!). This
then leads Schwartz and Meyer to consider stochas
tic integrals as second-order objects by defining the
integrals along the paths of a semimartingale X of
COO forms of order 2 on V; precisely, if

e = ai d 2xi + a~J dxidxJ,

that is equivalent on X-l(V') to a conformal
martingale.

Of course, one should not be surprised that in
his research on stochastic processes, as in his
famous work in analysis, Schwartz looks for weak
definitions to "free" himself from the rigidity of
strong ones. Again, this leads him to define the
interesting notion of a formal semimartingale [13]:
there, it is the differential symbol (dXt ) (more
accurately, this symbol is defined in [17]), or the
family of integrals f H dX for suitable H's, that
has some meaning and not (Xt ) itself.

It is noteworthy that, in doing so, Schwartz
obviates the problem of looking for some suitable
extension of the class of semimartingales, such
as (various types of) Dirichlet processes (as intro
duced by Follmer): although nowadays a large
family of such processes, mainly obtained as
functionals of Brownian motion, has been identi
fied, no corresponding unifying theory of stochastic
integration has emerged.

Besides the introduction of formal semimartin
gales, Schwartz's discussion of semimartingales
valued in manifolds, together with the associated
theory of stochastic integration and resolution of
stochastic differential equations (SDE), may be con
densed in what both Meyer [8] and Emery [4] call
Schwartz's principle: If one writes It6's formula as

d({(Xt )) = (dXt){

(1)

It is noteworthy that, although Schwartz dis
cusses conformal martingales on manifolds [12],

1 Hommage a Laurent Schwartz, Gazette des Mathe
maticiens (Octobre 2002), no. 94, 7-8.
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This volume contains more than eighty letters,
mostly written between 1955 and 1966. Today sci
entists widely use the Internet, and their commu
nication has become disposable as never before.
Hence it is necessary to salute the publication of
this book. It has been made possible through the
initiative of P. Colmez and J-P. Serre. To welcome
it, the Societe Mathematique de France has started
a new series, Documents Mathematiques. Warm
thanks are in order.

The period covered by these letters witnessed
a prodigious development of algebraic geometry,
and the two authors were major contributors. In
reading, one is present at the bountiful creation of
new ideas and questions. At times the two com
patriots move in the same direction, at times in the
opposite; sometimes they clash. Overly optimistic
conjectures are rejected from one letter to the
next; on the contrary, others are refined, strength
ened, and...proven. This friendly and unsparing

Michel Raynaud is professor of mathematics at the
Universite de Paris-Sud. His email address is mi chel .
raynaud@math.u-psud.fr.
This review was translated from French into English by
Luc Illusie, Universite de Paris-Sud, and William Messing,
University of Minnesota. The French version will appear
in the October 2003 issue of the Gazette des Mathemati
ciens, published by the SMF.

The AMS will publish a dual English-French version of
this book in 2003.

joust in which two grand masters give their all is
thrilling.

"My dear Serre ... ", "Dear Grothendieck... ". We are
in 1955. Serre is about to be named professor at the
College de France. Grothendieck is in the United
States, having abandoned topological vector spaces
and learning topology and geometry, but, he says,
not yet engaged in research. The central theme of
the discussion is the cohomology of sheaves, either
in the topological or complex analytic or algebro-geo
metric context. What is the best definition of this co
homology? What tools permit its calculation? These
questions are rapidly clarified: R. Godement gives a
simple method for constructing injective resolu
tions (his book Theorie des Faisceaux will appear in
1958); H. Cartan discovers the spectral sequence
associated to a covering. In passing, let us recall that
the notions of sheaf and of spectral sequence are
due to]. Leray. Serre puts the final touches to "Fais
ceaux algebriques coherents" [1], which gives rise to
an interesting discussion of duality. Then he con
tinues with "GAGA" [2]: the equivalence between
coherent sheaves in algebraic geometry and in ana
lytic geometry in the context of projective varieties.
On his part, Grothendieck is already interested in cat
egories and forges his cohomological convictions. He
is going to publish "Sur quelques points d'algebre
homologique".

Starting in 1958, Grothendieck, in collaboration
with J. Dieudonne, undertakes the redaction of the
Elements de Geometrie Algebrique (cited as EGA);
the following year he is appointed professor at the
Institut des Hautes Etudes Scientifiques, and in
1960 he launches his Seminaire de geometrie al
gebrique (cited as SGA). Initially he is very optimistic
and thinks EGA will be completed in three or four
years. It will take noticeably longer and will even
tually lapse. But twelve years later-if one puts
end-to-end the EGA, the SGA, and his numerous
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exposes at Seminaire Bourbaki-one must ac
knowledge that he has essentially fulfilled the am
bitious program that he embarked upon.

Let us return to 1958. Questions concerning
coverings abound. Serre works on pro-algebraic
groups and revisits class field theory. Grothen
dieck reflects on the fundamental group in the
theory of schemes. He senses that he needs a "for
mal GAGA" (which will be included in EGA III). He
discovers, in passing, the intimate connections be
tween the properly understood theory of local
rings and projective geometry. This will be the uni
fying theme of SGA 2.

In 1959 a thunderclap: B. Dwork, by a com
pletely unexpected p-adic analytic method, proves
the first of the Weil conjectures for finite fields: the
rationality of the I-functions. This is a surprise and
arouses great curiosity. It will be the subject of
Serre's next course at the College. Dwork is in a
sense ahead of his time. One will wait many years
for the development of the p-adic differential cal
culus in order that his proof be inserted in a gen
eral cohomological theory "a la Grothendieck".

Small quarrel apropos valuations and N. Bour
baki. Grothendieck does not like valuations and
minimizes his use of them. He reproaches Bour
baki's classicism for having devoted an entire chap
ter to them. Serre, without being an unconditional
enthusiast for valuations, defends Bourbaki's
choice.

In 1961 France is fully engaged in the Algerian
War. Grothendieck is upset that young beginners,
hardly having embarked on research, must devote
two years to military service. Serre deplores this also
but finds it unjust that one can envision dispen
sations for intellectuals.

After this political-military episode we return to
mathematics. Coherent sheaves are far behind us,
and our preoccupations are more arithmetical.
Here are two examples, among many, where the
sharing of ideas works marvelously. Grothendieck
thinks about a Riemann-Roch formula for etale
sheaves on algebraic curves. In characteristic p > 0,
to take into account wild ramification, he must in
troduce new terms, and he gives a list of the for
mal properties that they need to satisfy. Serre, fa
miliar with higher ramification and Brauer
characters, recognizes there the presence of a
particular projective representation of the inertia
group. This is the birth of the Swan conductor,
which after forty years is still the joy of vanishing
cycle enthusiasts.

Assuredly, 1964 is a good year for the study of
the reduction of an algebraic variety defined over
a local field. Abelian varieties give a test case,
thanks to the initial work of S. Koizumi and
G. Shimura, followed by that of A. Neron and A. Ogg.
Serre conjectures that an abelian variety, after a fi
nite extension of the local field, reduces to an
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extension of an abelian variety by a torus. Then
D. Mumford proves this, provided the residual
characteristic is not 2, thanks to his new approach
to theta functions; the semistable reduction of
curves intervenes discretely. Finally, Grothendieck
establishes that an open subgroup of the inertia
group acts unipotently on etale cohomology, then
shows that this action can be filtered in at most two
steps in the case of curves. From now on number
theorists will no longer need to ignore the bad
places-indeed, quite the contrary. Let us close
this slightly technical interlude.

What about "motives"? you ask. This conjec
tural theory appears in the correspondence of
1964. Grothendieck succinctly explains it to Serre
and uses it as an Ariadne's thread, a philosophy,
a "yoga". As he progresses in understanding alge
braic cycles, motives increase their presence.

The final letters are notably later and date from
1984-85. The situation has changed. Grothendieck
has withdrawn his public presence more than
twelve years earlier and only intermittently works
on mathematics. He has written Recoltes et Se
mailles, a polemical text. He reproaches his former
students for having buried him after his departure,
all the while pilfering his most beautiful ideas. But
he also reproaches them for not having continued
along the path that he outlined: "the big work site
abandoned." Serre disagrees and thinks that he
complacently darkens the picture. The tone is bit
ter. Grothendieck, in a fully introspective mode,
wants to draw his old friend onto this new terrain.
Serre resists. Serre tries to return to mathematics
and explains his conjecture on Galois representa
tions and modular forms (which will, ten years
later, playa big part in the solution of Fermat's
problem), but Grothendieck is not seduced.

In rereading these lines, I am aware that my text
is but a summary and is superficial. It gives at
most indications but has no pretense to render
fully the diversity and the depth of the themes
discussed.

This book will evoke good memories for the
elder mathematicians. Younger mathematicians
will see a superb example of loyal and unbridled
cooperation, carried out at the highest level. His
torians of science will find much first-hand infor
mation... , come the day when they engage in the
study of this most fertile period.
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The mystery genre, though not generally con
sidered high literature, has been among the most
popular for more than a century. Among the many
mystery novels that have been published in recent
years, two with titles that suggest a connection to
mathematics may be of special interest to readers
of the Notices: The Fractal Murders (2002) by Mark
Cohen and After Math (1997) by Miriam Webster.
In this article I will review these books and attempt
to put them in context with an overview of the
role of mathematics in murder mysteries.

Vilifying Mathematics-Early History
Most people would not think of mathematics as
being a common theme in mystery writing, but it
has a long and full history that runs all the way back
to the earliest examples of the genre. The mystery
in its present form is said to have begun with the
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the College of Charleston. His email address is
kasmana@cofc.edu.

writings of Edgar Allan Poe, and the first mystery
story detective is his hero, Auguste Dupin.

Indeed, in the third Detective Dupin story, The
Purloined Letter (1845), the detective engages in a
discussion about mathematicians when trying to
determine the identity of the criminal. Unfortu
nately, the first appearance of mathematics in the
mystery genre is not something which reflects well
on our field. Dupin argues that the clever criminal
could not be a "mere mathematician," for if he was
"he could not have reasoned at all." Dupin's friend
defends mathematicians by pointing out that "the
mathematical reason has long been regarded as the
reason par excellence." But he is corrected by Dupin,
who insists, "The mathematicians, I grant you, have
done their best to promulgate the popular error to
which you allude, and which is none the less an
error for its promulgation as truth."

I therefore view it as an improvement that the
next, and possibly most famous, mathematician in
the mystery genre is known for his intellectual
abilities. Sir Arthur Conan Doyle intended The Ad
venture of the Final Problem (1893) to be the last
Sherlock Holmes story, with Holmes dying at the
hands of the evil Professor Moriarty. A villain would
have to be quite clever to be a worthy opponent for
Sherlock Holmes. Perhaps it was to demonstrate the
character's brilliance that Conan Doyle describes
Moriarty as a professor of mathematics who won
fame as a young man for his extension of the bi
nomial theorem.

By popular demand, Conan Doyle brought
Holmes back from the dead, and in the novel The
Valley of Fear (1915) Holmes again encounters
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Professor Moriarty. In explaining
to Watson why the man they both
know to be a hateful underworld
figure is considered to be a re
spected member of society, Holmes
refers once more to Moriarty's
mathematics. "Is he not the cele
brated author of The Dynamics of
an Asteroid, a book which ascends
to such rarefied heights of pure
mathematics that it is said that
there was no man in the scientific
press capable of criticizing it?"
(Conan Doyle does not go any fur
ther into the details of Moriarty's
mathematics, but Isaac Asimov's

clever The Ultimate Crime (1976) postulates-with
the support of accurate descriptions of the non
integrability of the three-body gravitational prob
lem and the role of the perturbation method in
dynamical systems-that Moriarty's goal was to
gain the ability to cause an asteroid to collide with
the Earth for the purpose of blackmailing the
world's governments out of huge sums of money.)

We might not be happy with Professor Moriarty
as the "poster child" for mathematics in the world
of mystery fiction, for although he is undeniably
smart, he is also clearly quite evil. Unfortunately,
the next novel on the chronological list of mathe
matical mysteries continues to suggest a connec
tion between mathematics and evil tendencies. In
fact, it goes beyond suggestions and states the
connection baldly! The Bishop Murder Case (1929)
by S. S. Van Dine is not terribly well known now,
although it was quite popular in its day. The plot
involves a series of murders in and around the
house of a Columbia University mathematics pro
fessor. There is quite a lot of mathematics dis
cussed, nearly all of it mathematical physics in the
form of quantum theory or relativity. Moreover,
nearly all of the characters are mathematicians. So,
it is not much of a surprise to the reader when the
murderer turns out to be a mathematician as well.
However, a long monologue by detective Philo
Vance, who seems to know quite a lot of mathe
matics, explains why it is not merely a coincidence
that the murderer was a mathematician:

In order to understand these crimes ...
we must consider the stock-in-trade of
the mathematician, for all his specula
tions and computations tend to em
phasize the relative insignificance of
this planet and the unimportance of
human life....He deals in abstruse and
apparen~ly contradict'ry speculations
which the average mind can not even
grasp. ...In this realm of the modern
mathematician, curves exist without
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tangents. Neither Newton nor Leibnitz
[sic] nor Bernoulli even dreamed of a
continuous curve without a tangent
that is, a continuous function without
a differential co-efficient. Indeed, no
one is able to picture such a contradic
tion-it lies beyond the power of imag
ination. And yet it is a commonplace of
modern mathematics to work with
curves that have no tangents... .Is it
surprising... that a man dealing in such
colossal, incommensurable concepts ...
might in time lose all sense of relative
values ...? .. .In his heart he would scoff
at all human values, and sneer at the lit
tleness of the visual things about him.

In other words, according to Vance, immorality is
the inevitable end result of mathematical research!

Even Dame Agatha Christie, the so-called "Queen
of Crime", had occasion to use the character of the
demented mathematics professor. The murderer in
The Bird with the Broken Wing (1930) is David Kee
ley, "a most brilliant mathematician [who] had writ
ten a book totally incomprehensible to ninety-nine
hundredths of humanity." Almost no motivation is
given in the story for his crime of strangling a
beautiful young woman with a string from her own
ukulele. Perhaps, using either Poe's argument that
mathematicians are irrational or van Dine's that
they are evil, the fact that Keeley is a mathemati
cian is supposed to render such explanations su
perfluous.

Solving Mysteries with Mathematics
MiddleAges
One has to consider much more recent mathe
matical mysteries to find examples in which the
mathematician character is neither the murderer
nor the victim, but the main protagonist. Erik
Rosenthal's Calculus of Murder (1986) features a
part-time instructor and researcher in the mathe
matics department at UC Berkeley whose other job
serving subpoenas for his lawyer friends leads him
to solve murder mysteries. This book presents a
more realistic portrayal of mathematicians than any
of the other books discussed so far. In fact, it is oc
casionally so realistic that I have trouble believing
any reader would be interested. For instance:

I awoke early the next morning to pre
pare for my calculus class, which ran
from nine to eleven. We were studying
techniques of integration, and I needed
examples to illustrate the use of trigono
metric substitutions. For most topics it
suffices to choose several examples from
the homework problems in the text and
to do them for the first time in front of
the class. Some trig substitutions,
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however, can take an hour to complete
and....

The novel was followed up by a sequel in 1988 en
titled, of course, Advanced Calculus ofMurder.

British mystery author Cory Desmond's novels
The Catalyst (1991) (published in England as The
Strange Attractor), The Mask ofZeus (1992), and The
Dobie Paradox (1994) follow the misfortunes and
murder investigations of Professor John Dobie, de
scribed- on the book jacket as "Columbo with a
chair in mathematics." These books contain some
pleasantly insightful quotes about mathematics. For
instance, in The Mask ofZeus Dobie thinks to him
self:

It's funny... (but also sad), how many
people imagine that mathematics con
sists of interminably applying fixed for
mulae to clearly defined problems and
so 'working them out'. Because it's not
like that at all. Half the time you don't
even know what you're looking for until
you've found it. A great deal more than
half the time you spend looking at a
blank sheet of paper and chewing the
end of a pencil-the blunt end, hope
fully-while you're trying to see what
the bloody problem is. You know it's
there all right but no, you can't grasp it,
you just can't quite perceive how to for
mulate it ...Mathematician's block....

False stereotypes of mathematicians continue to
appear with regular frequency in these novels
where the detective is a mathematician. For in
stance, The Catalyst informs us that mathemati
cians are terrible chefs. However, having the pro
tagonist be a mathematician opens up an
interesting possibility, namely, that mathematical
knowledge and skill will be useful in solving the
mystery. Rosenthal's calculus instructor must solve
the differential equation y' = kyat one point in his
investigation in order to work out a bit of foren
sics. Of course, we would hope that this calculation
could be done by our students and would not re
quire a Ph.D. in mathematics. Perhaps the author
hoped that by keeping it at this level the "average
reader" could get something out of the derivation
of the equation as a model of the absorption of ar
senic and the relatively simple algebraic opera
tions (separation of variables, antidifferentiation,
etc.) that lead to its solution. In contrast, Desmond's
Professor Dobie uses mathematics so advanced
that it is beyond even the author. The description
of Dobie's use of mathematics to solve the mystery
of his wife's murder is both laughable and frus
trating, as the author mixes a variety of mathe
matical topics in a rather implausible way. In par
ticular, after Dobie enters all of the information he

knows about the murder into a
computer, he explains that he now
has a "syllogistic series ...expressed
in terms of Lorenzian equations."
Then, after looking at what must be
fractal images generated by the
computer, he is able to conclude
that the probability of another mur
der occurring soon is very high.
This hodge-podge combination of
logic, chaos theory, and probability
is not just what he uses to solve
murder mysteries but his area of
mathematical research in general.
As he explains, the goal is to obtain
"a mathematical representation of
the whole of physical reality. A set that includes
all conceivable sets. In fact, that's theoretically un
achievable because of the Lorenz effect, but by
seeing where and why we fail we can track down
all those strange attractors a little more closely."

Of course, one does not actually need to be a pro
fessional mathematician to use mathematics in the
solution of a mystery. Another subcategory of
mathematical mystery is the sort in which mathe
matics is required to find the solution. Both Poe's
The Gold-Bug (1843) and Conan Doyle's The Mus
grave Ritual (1893) use some simple mathematics
to locate a buried treasure. Several of Rex Stout's
incredibly popular Nero Wolfe mysteries feature
some mathematical content. In The Zero Clue (1952)
a murdered mathematician leaves a message indi
cating the identity of his killer (recognized only by
Wolfe, of course) that requires knowledge of archaic
mathematical notation. Though trivial, the mathe
matics in each of these instances is at least rea
sonably applied. In John Reese's story The Symbolic
Logic of Murder (1960) boolean algebra and bibli
cal mnemonics are used to solve the mystery in
what I am afraid is a rather unconvincing way. It
is therefore notable that Who Killed the Duke of
Densmore? (1994) by mathematician Claude Berge
makes use of nontrivial mathematics in a seemingly
reasonable way to solve a murder mystery. In this
story, written for the Oulipo French literary group,
Haj6s's theorem on the discrete graphs repre
senting the intersections of a set of intervals is ap
plied to the accounts of a group of witnesses who
each were at the murder scene for different inter
vals of time.

Two books recently reviewed in the Notices could
also be considered mathematical mysteries. Conned
Again, Watson by Colin Bruce (reviewed November
2002, pages 1258-9) brings Sherlock Holmes back
to life once again and uses him to explain some in
teresting and often useful bits of mathematics,
and Denis Guedj's The Parrot's Theorem (reviewed
March 2002, pages 317-8) centers an overview of
the history of mathematics around the library of
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a murdered mathematician. However, both of these
merely use the trappings of the mystery genre to
sugar-coat their didactic intentions.

It would be remiss of me not to mention Maths
a Mort, the October 2002 reprinting of Margot
Bruyere's novel originally published under the
name Dis-moi qui tu aimes Ue te dirais qui tu hais).
This mathematical murder mystery takes place in
Paris at the Institut des Hautes Etudes Scientifiques
(IHES). Since the author worked at the IHES for six
teen years and since a quote from Jacques Dixmier
on the back cover praises the book, I assume that
it is very good. Unfortunately, my limited abilities
in reading French prevent me from being able to
say any more.

Two Recent Novels
Having completed our historical foray into math
ematics and mystery writing, we can now focus at
tention on two exemplary works. The Fractal Mur
ders and After Math are both mathematical murder
mysteries that I can highly recommend. They have
several things in common. They are both enter
taining examples of the mystery genre in which the
murder victims are mathematicians. They both
were published by small publishing houses. 1 Also,
they both present a more sophisticated approach
to mathematics and a more realistic view of math
ematicians than the average fictional portrayals,
which generally include numerous false stereo
types and inaccuracies. However, in other ways
the books are drastically different.

I must confess that I am a very prejudiced reader,
often forming an opinion about a book after hav
ing read only the first paragraph or even the first
sentence. I had already decided that I was going to
enjoy reading After Math from reading its opening
sentences. The mystery of the novel concerns the
murder of mathematics professor Ray Bellwether
and begins:

Immediately upon his demise, Ray Bell
wether's priorities changed drastically.
His concern for the reputation of the De
partment evaporated. His pride in his
own modest fame dwindled to nothing.
The paternal love he had borne his frac
tious students abated. And his love of
mathematics, the love of a lifetime, be
came a vague bubbly affection, its ob
ject uncertain.

This surreal and humorous opening sets the tone
for the novel, which despite some supernatural
flights of fancy has an appealing honesty. Not only
is the author honest in her descriptions of the

1 Muddy Gap Press was actually incorporated by Mark
Cohen specifically for the purpose ofpublishing his novel,
and so far it has not published any other books.
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feelings of mathematics professors and graduate
students, but, borrowing from Anthony Trollope
and Kurt Vonnegut, she even casually mentions her
own role as the author, not hiding from the reader
that the book is her fictional creation. The story told
is interesting enough, and the occasional mathe
matical insights were valuable, but the author's
unique style certainly added to my enjoyment of
it.

In contrast, I was not especially fond of the
opening sentences of The Fractal Murders:

I was having a bad day. I had gotten be
hind Ma and Pa Kettle on the road down
the mountain and by the time I was able
to pass them I was almost to Boulder. I
blew past them, then blew my nose. I'd
been fighting the Sinus Infection From
Hell for a week.

Unfortunately, when I read the first chapter as a
free download from the author's website, the crude
"hard-boiled detective" tone convinced me not to
buy the book. It was only when the author sent me
a printed copy that I read further, and I'm glad that
I did. Even though the book continues to read like
a pulp detective novel from the 1930s, the character
of Pepper Keane gets "fleshed out", and the -mys
tery becomes quite engrossing. I almost missed
him and his sinus infection when I was done. Ap
parently, I was not the only one to enjoy the book,
since it was a Book Sense 76 Top Ten Mystery Se
lection for fall of 2002. Moreover, I have learned
that a mystery division of AOL Time Warner has
purchased the rights to The Fractal Murders and
plans to release a hardcover copy of the book in
summer 2004.

In The Fractal Murders detective Pepper Keane
is hired by Professor Jayne Smyers to investigate
the mysterious deaths of a number of her col
leagues in the field of fractal geometry.2 Cohen de
serves praise for presenting a mathematician char
acter who defies the standard literary stereotypes
of mathematics professors by being an attractive
woman and by being an otherwise normal person
who just happens to be a professional mathe
matician. (Still, in keeping with the traditional cliche
of the genre, the gritty detective and his attractive
female client develop a romantic relationship.)

In several ways, Pepper Keane's life story par
allels that of the author, Mark Cohen. Both were mil
itary judge advocates. However, unlike Keane, who
works as a private investigator in Boulder, Cohen
practices law in nearby Nederland. Commenting on

2 This plot is surprisingly similar to the plot of Death Qual
ified: A Mystery of Chaos (1992). However, I am not in
clined to recommend that book either for its story or its
presentation of mathematics, so I will not say anything
about it except to point out this coincidence.
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the fact that many mathematicians, including frac
tal guru Benoit Mandelbrot, have read The Fractal
Murders, he says, "The irony here is beyond belief
in that I took most of my math classes on a pass/fail
basis." Considering that he does not appear to
have had any real training as a mathematician,
Cohen has certainly done his mathematics home
work in preparing for the book. He describes him
self as a "math buff" and tells me that he studied
symbolic logic in graduate school, but he includes
small touches that suggest a greater knowledge of
mathematics.

The descriptions of actual mathematics in The
Fractal Murders are bolder and more accurate than
what is to be found in the majority of mathemati
cal fiction. For instance, although the words "frac
tals" and "chaos theory" have been thrown around
quite" freely in fiction since the early 1990s, all
they typically say is that there are pretty pictures
that seem quite complicated and are somehow pro
duced mathematically. Here, however, we have Pro
fessor Smyers describing fractals as embodying a
type of geometry, even going so far as to include
the notion of fractal dimension. (Not only does
she use a comparison of the fractal dimensions of
the coastlines of Great Britain and Norway as an
example, but we learn that one of her papers is en
titled Fractal dimension: Some thoughts on alter
natives to Hausdorff-Besicovitch.) Moreover, Cohen
includes other little details that indicate some sort
of familiarity with modern mathematical culture.
When one of Professor Smyers's students helps
Pepper Keane search the mathematical literature,
she explains that she used "MSN" to do the search.
When Keane indicates that he doesn't know what
this is, she explains, "MathSciNet; it's the standard
search engine for mathematical works." (Usually
when I read mathematical fiction, I know for cer
tain when the author's description has strayed
from reality. However, the confident' graduate stu
dent character left me wondering: Do the "cool"
mathematicians really call MathSciNet "MSN"?)

It will not give away the ending for me to explain
that the murders turn out to have been motivated
by a new application of fractals to the prediction
of the stock market. The use of intrinsic time (a
change of variables in financial time series in which
time is scaled by market activity) in the explana
tion of this application is a further example of the
mathematical detail that Cohen includes in the
novel. Of course, the descriptions are necessarily
vague, and one may question the entire thesis that
fractal geometry could provide tools that would be
so successful in predicting the stock market, but
a suspension of disbelief is often required for the
appreciation of mathematical fiction just as it is in
science fiction.

The only thing that really bothered me as a
mathematician in The Fractal Murders was a slight

to the memory of a great mathematician. At one
point, Keane and his friend Scott McCutcheon (a
character based on a friend of Cohen's who did
graduate work in physics) are looking at suspects
who use the names of famous mathematicians. In
quiring about the namesake of one, Keane asks
"Who the hell was Karl [sic] Gauss?" Scott's reply
is "He was a statistician." This strikes me as unfair
to this incredible mathematician, who had such di
verse influences across the discipline; it is like an
swering the question "Who was Thomas Edison?"
with "He ran a lightbulb factory in New Jersey."

In the case of After Math, the basis for the mur
ders is not some far-fetched application of math
ematics but the intentional misuse of statistics to
support industrial destruction of the environment.
The book reasonably explains how a clever math
ematician could choose his methods and data care
fully enough to support any argument and to fool
anyone who was not an expert in statistics. This
more believable underlying motive is just one ex
ample of the more realistic view of mathematics
contained in this book.

It may be a little strange to describe After Math
as being more realistic than The Fractal Murders.
After all, this novel features the ghost of the mur
dered Professor Bellwether as a principal charac
ter and follows Professor Horace Plinth on astral
journeys to an imaginary realm where he works out
mathematical proofs. But these are instances of po
etic license. More important is the way in which
Webster accurately captures the feeling of a real
mathematics department. For, although Cohen's
portrayal of mathematics is very good for an out
sider, the author of After Math has the intimate
viewpoint of the mathematical community that
one can get only from the inside. Whereas Cohen
acknowledges the help and advice of mathematics
professor James Meiss of the University of Col
orado with advising him on mathematics, the au
thor of After Math has a Ph.D. in mathematics her
self and even a publication listed on "MSN".

The writer using the droll pseudonym "Miriam
Webster" is actually Amy Babich. Her 1992 publi
cation in the Proceedings of the AMS is relevant to
this- review not only because it is indicative of her
mathematical ability and knowledge. In that paper
she defines mathematical objects that she enter
tainingly names"Scrawny Cantor Sets". This light
hearted and creative approach to mathematics is
taken to its full potential in her first novel. From a
poet whose dreams are haunted by giant stone
monoliths in the shape of Maxwell's equations to
the romantic implications of the exact sequence
o- K ~ G 1 G/K - 0, After Math demonstrates
Webster's ability to take a subject that she knows
well and push it into the realm of art. The result is
a caricature of the world of mathematics that rings
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even truer than Cohen's stereotype-breaking noir
realism.

Without doubt, my favorite part of After Math
was the description of Horace Plinth, a respected
and famous seventy-three-year-old mathematician,
and his method of "doing research":

He would begin reading a mathematical
treatise (he had never, in his life, man
aged to read one to the end); and before
long he would be in Dreamland, where
very often (such was his luck) he would
run into something very interesting in
deed. (Interesting mathematically-for
what is more interesting than mathe
matics?) His task then would be to find
his way back to so-called reality (as he
liked to put it), or at least to some fa
miliar region of mathematics. Profes
sor Plinth would drift toward the math
ematical object in question without
conscious effort or volition. But on the
way back, he would pay attention to the
path. For the description of this path
was what he would bring back from his
journey, into the light of day and the
scrutiny of his colleagues. The descrip
tion of the path back to reality would
be a mathematical proof.

Whether reading this has affected the way I prove
theorems or captures some subtle aspect of the
process of mathematical discovery, I find myself
thinking of this description when I am working on
my own research and now consider it to be rather
accurate. (However, I generally have much more
trouble finding my way back than the brilliant Pro
fessor Plinth.)

Fortunately for Bellwether, who is compelled to
solve the mystery of his own murder, he is able to
communicate with Professor Plinth on one of these
astral journeys. However, Plinth fears he might not
be of much help. As he explains, "I used to read de
tective stories, but I never tried to guess who did
it; I liked to be surprised. I'm not even any good at
chess, Ray. I'd be a complete washout as a detec
tive."

Despite Plinth's doubts and although After Math
is certainly an unorthodox mystery, it does reach
a traditional mystery genre ending. The reader can
proceed confident that the mystery will be solved
and justice served, this time with a lot of help from
the mathematics department's graduate students.

A Golden Age of Mathematical Fiction
In contrast to Detective Dupin's claim that math
ematical reasoning and real-world reasoning are
completely distinct, I find that the process of solv
ing a murder mystery (at least the type commonly
presented in fiction) is in many ways similar to that
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used to solve a real mathematical mystery (the
kind that results in publication in a mathematical
journal). They share many things: the initial chal
lenge of the enigma, the use of logic in an attempt
to resolve it, and finally the thrill of the solution.

There are several different corollaries to this
observation, the first being that it is natural to use
a mathematician as a detective in a mystery, as do
Desmond and Rosenthal in their novels. The sec
ond corollary is that mathematicians, presumably
people who enjoy solving the mysteries that arise
in mathematics, may have a tendency to enjoy fic
tional murder mysteries as well. Most interesting
to me, however, is the possibility that the people
who enjoy reading mysteries, even if not mathe
maticians themselves, are the sort of people who
would appreciate mathematics.

A large and always growing list of the works of
mathematical fiction, including more mysteries
than I have mentioned in this review, can be found
on-line at http://math . cafe. edu/kasman/
MATHFICT/. Studying that list of over 350 stories,
plays, movies, and novels reveals that we are now
living in a sort of "golden age" for mathematical
fiction. Fiction is now being "marketed" to an ap
parently large audience of nonmathematicians who
know just a bit of mathematics but enjoy reading
about mathematics in a fictional setting. Perhaps
as a result of the intrinsic attractiveness of frac
tals, the dramatic true stories of John Nash and An
drew Wiles, and the surprising success of the film
Good Will Hunting, the general public seems more
interested than ever in seeing mathematics in fic
tion.

The mystery novels reviewed here should appeal
to both a mathematical audience and the public at
large. Miriam Webster's comedic After Math is pre
scribed for mathematicians seeking an imaginative
but accurate parody of mathematical culture, and
Mark Cohen's The Fractal Murders is appropriate
for anyone wishing to see mathematics discussed
by a cynical yet honorable, flawed yet respectable
hero in the mode of Raymond Chandler's Philip Mar
lowe. These books demonstrate that not only are
many works of mathematical fiction finding broad
popularity but moreover that the quality of the
mathematics and the portrayal of mathematicians
have greatly improved.
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PromotingWork on
EducationinMathematics

Departments
William G. McCallum

What Work?
I do not intend to discuss teaching in this article,
although it is important and is certainly a sort of
work on education. Rather, the work I describe is
more research-like than teaching-like. Research
like work produces things or ideas and goes
through the three phases of discovery, publication,
and review. When we look at such work, we look
at the published result rather than at the process
that produced it. There are exceptions to this
cases where we care about the individual contri
bution in a collaboration, or want to know if an idea
was plagiarized from an unpublished manuscript
but by and large the opus is the published work.

On the other hand, teaching-like work is .a
process, the daily exercising of one's knowledge and
expertise. We look at such work by observing the
process and assigning credit for the changes it
brings about. No matter how many brilliant stu
dents come out of my classes, you would not credit
me with good teaching without knowing to what
extent I was responsible for their brilliance, and in
order to do that you would have to observe the
process itself. There is no opus.

We evaluate the two sorts of work differently.
Teaching-like work is evaluated continuously,
through student surveys, for example. It is also eval
uated locally, through cOlnparisons within one in
stitution. Research-like work, on the other hand, is
evaluated at discrete intervals (the six years between

William G. McCallum is professor of mathematics at the
University of Arizona. His email address is wmc@math.
ari zona. edu.

promotions, for example) and globally, through
national and international comparisons of pub
lished papers. Since research-like work is evaluated
in a wider arena, it is possible to rise higher in that
line of work; you can become a national treasure
rather than simply a local one. This might in part
explain the greater glamour attached to research
like work, which often results in cases of mistaken
valuation, where, for example, the most meager ex
ample of a published paper is deemed more valu
able than the most excellent example of teaching.

However, the problem of how to balance the
value of teaching and research is not the problem
I want to discuss here. Rather, I want to talk about
a type of research-like work that often goes unno
ticed, and even more often unevaluated, because
it is neither teaching nor proving theorems: I want
to talk about mathematicians' work on education
that is research-like, both in the sense that it feels
more like doing mathematics than like teaching and
in the sense that it proceeds through the three
phases of discovery, publication, and review. Before
looking at some examples, it is worth reviewing
those phases in more detail.

Discovery. We believe when we prove theorems
that we find out new things. Even if newer things
eclipse our work, we believe there is a thread in the
fabric of knowledge that is ours. Discoveries may
turn out to be rediscoveries or adaptations; how
ever, there is some element of newness to them,
some idea that knowledge is being advanced.

Publication. The things we discover are subject
to public discussion, because we tell our colleagues
about them in journals and books. Our theorems
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are not idiosyncratic discoveries that we keep to
ourselves, our own particular mathematics that
works for us. They are refereed and published;
they are admired or ignored. Mathematical knowl
edge is not personal; it is possible to talk about it
being correct or incorrect.

Review. There is a culture of professional review
surrounding our work as mathematicians. Works,
once published, are reviewed in Mathematical Re
views and Zentralblatt MATH and discussed in
seminars. Mistakes are found, better methods de
veloped, generalizations proved. By repeatedly
passing through this process with success or fail
ure, we are credited with a certain level of exper
tise by our colleagues. If our expertise is great, we
are listened to and our voices carry authority.

Examples

The Case Studies Project, Boston College
Solomon Friedberg, an active research mathe
matician at Boston College, has developed case
studies for training graduate teaching assistants.
The case studies, written by a group composed
largely of research mathematicians, are fictional
stories about teaching, intended as sources for
group discussion about mathematical and peda
gogical questions.

One of the cases is about Daniel, an advanced
graduate student who is teaching a section of Cal
culus 1. After the first examination is handed back,
a disgruntled student, Sam, comes to Daniel's of
fice. Sam believes that he has been unfairly penal
ized, because he did not receive full credit for a
question that asked him to use the definition of the
derivative to find the slope of a graph at a certain
point. Instead of using the definition, Sam used the
power rule, which had not yet been taught in class.

Among the key questions the case brings up
are why one teaches precise definitions of mathe
matical concepts to students, how one communi
cates those reasons, and how one tests under
standing of the definitions. These are thorny
questions in curriculum decisions about freshman
calculus, because students often come into the
course already knowing the rules of differentiation
and are impatient with being required to compute
derivatives from first principles. Furthermore, the
underlying concept of a limit is often obscured by
a preoccupation with the algebraic manipulations
required to use the limit definition.

The case was drafted originally by a mathe
matician, tested in training sessions by mathe
maticians, and refined in discussions among math
ematicians. Many mathematicians feel strongly
that it is important for students to understand
and use the limit definition. Writing a case about
these issues is mathematicians' work, because only
they can speak about the standards and cultural
values of the profession and balance them within

the pedagogical context in a way that will be lis
tened to by the intended audience for these cases,
mathematics graduate students.

The case studies have been published in the
Conference Board of the Mathematical Sciences se
ries Issues in Mathematics Education under the
joint auspices of the AMS and the Mathematical As
sociation of America. The following paragraph
from the review of this publication in Zentralblatt
by Ubiratan D'Ambrosio of Sao Paulo shows that
the publication is regarded by the mathematics re
search community as within that community and
not as coming from the community of mathemat
ics education researchers:

This volume is a good illustration of
the different perspectives of mathe
maticians who teach and of educators
with a mathematical formation. Indeed,
the former are mathematicians who use
the opportunity of having a number of
students whose career depends on tak
ing the required courses, to convey the
mathematics established in the pro
grams. The latter are educators w~o see
themselves possessing a specific spe
cialty, in the case mathematics, that can
be useful in furthering a broad concept
of creativity, which are the ideals of stu
dents with varied interest, motivation
and background. The posture, hence
the resulting practices, are not the same.
This book is a valuable companion to
the former.

WeBWorK, University ofRochester
WeBWorK is an online homework system devel
oped at the University of Rochester that gives stu
dents instant feedback on the correctness of prac
tice problems and provides automatic grading of
homework assignments. It can generate personal
ized variations on homework problems, allowing
instructors to have students work in groups but still
be required to work out their own"answers. It does
not give hints when students make repeated errors
(although this would be possible) but rather sends
the students to seek the help of a human being.

I asked one of the designers of the system,
Michael Gage, whether he thought the fact that the
system was designed by mathematicians made it
particularly different from other such systems.
Here is his reply.

The strong focus on being able to adapt
the system to the problems you want to
ask, rather than the problems you can
ask, stems from a research/educator's
point of view more than a math educa
tion researcher's (which is legitimately
somewhat different) or a programmer's.
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I doubt that a group from instructional
technology would have designed a sys
tem with the same set of strengths (and
weaknesses).

An example of a "problem you want to ask" is
one which asks you for the derivative at a specific
value of a mystery function f. You can ask the
browser to give you any values you like of the func
tion f, but you cannot see a formula for the func
tion. Thus you are forced to use (and understand
the use of) the difference quotient to approximate
the derivative.
Business Mathematics, University of Arizona
Business Mathematics is a two-semester course for
prospective business majors, developed in collab
oration between Richard Thompson of the math
ematics department and Chris Lamoureux of the
finance department. The students work on four
large projects over the two semesters, each of
which requires them to make a major business de
cision and calls on both mathematical and tech
nological tools. Students work in groups and pre
sent their decisions to the class, as if to a client,
using Excel and PowerPoint. Each group has a dif
ferent set of data to work with, following the same
general pattern as a project worked out in class by
the professor.

One of the projects, about pricing stock options,
arose out of a suggestion by Chris Lamoureux, who
did not realize that it was out of the question to
consider translating material on stochastic differ
ential equations to the level of a business calculus
course. Students (and instructors!) learn about Eu
ropean versus American options, about puts and
calls. They download data on a particular stock
from the Web and model option value with simu
lations using a spreadsheet program. By simulat
ing many runs of the stock market, they come up
with a price for their stock option, which agrees
quite closely with that given by the Black-Scholes
formula.

Of course, there are no stochastic differential
equations in this course, nor any treatment of the
Black-Scholes formula. However, the sophisticated
mathematics and economics behind the Black
Scholes formula were the inspiration for this pro
ject, and constructing a project faithful to the
mathematics and the economics was necessarily the
work of professional mathematicians and econo
mists.
The PROMYS Program, Boston University
Mathematician Glenn Stevens, inspired by his ex
periences as a high-school student in Arnold Ross's
Secondary Science Training Program at The Ohio
State University, started the Program in Mathe
matics for YOUllg Scientists at Boston University in
1979. The six-week summer program introduces
high-school students to the excitement of

mathematics research through challenging prob
lems in number theory. More recently, PROMYS
entered into a collaboration with the Educational
Development Center to run a PROMYS for Teach
ers program that, in addition to the summer com
ponent, has follow-up workshops during the year
that connect the summer immersion experience to
activities in the classroom.

Although one can imagine such a program being
well run by many different sorts of people, there
are two benefits to having an active research math
ematician in charge. First, it is in the nature of
number theory that bright high-school students
can come up with questions that penetrate to the
very forefront of research, and only someone work
ing at the forefront can give informed answers to
such questions. Second, the program should give
kids a sense of the deep intellectual excitement of
discovering new mathematics; no one is better
equipped than someone with first-hand knowledge
of that excitement. Thus, the work of running
PROMYS is quintessentially mathematicians' work.
Teaching Elementary Teachers, University of
Georgia
Many departments have developed mathematics
courses for prospective school teachers. Here is an
example from Sybilla Beckmann, who teaches a
course for elementary-school teachers at the Uni
versity of Georgia.

We want a story problem that will help students
understand why the "invert and multiply" rule for
dividing fractions works:

Here is Sybilla Beckmann's suggestion:

Question: If it took 2/3 of a package
of wildflower seeds to plant 3/4 of your
wildflower garden, then how many pack
ages will it take for the whole garden?

Answer: On the one hand, the answer
is (2/3)/(3/4). On the other hand, think
ing about the garden, you have filled 3
parts of it, so you get the fraction of a
package of wildflower seeds you need
for each part by dividing 2/3 by 3. Then
you need to fill 4 of those parts, so you
now multiply by 4. Thus

~j~=(~)(~).
What struck me about this example was not its

pedagogical qualities (which, indeed, I am not qual
ified to judge) but its mathematical qualities. It is
an example of what mathematicians do all the time.
We grapple with an abstract theorem (such as the
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invert-and-multiply theorem) and try to come to
terms with it by constructing a key illuminating ex
ample that, on the one hand, is sufficiently com
plicated so that the theorem is necessary (not
(3/2)/(1/2), for example) and, on the other hand,
provides an opportunity to "work out" the proof
of the theorem by working out the example.
And ManyMore
Tom Rishel of Cornell University has worked on
case studies for training graduate teaching assis
tants. John Orr of the University of Nebraska has
developed his own online homework system,
e-Grade. Many mathematicians have written text
books for teacher-education courses: David Gay
and Fred Stevenson at the University of Arizona;
Tom Parker and Scott Baldridge at Michigan State
University; Hung-Hsi Wu at the University of Cali
fornia at Berkeley; Sybilla Beckmann at the Uni
versity of Georgia; and a book by Zalman Usiskin,
Anthony Peressini, Elena Marchisotto, and Dick
Stanley, two of whom are mathematicians. Another
example of mathematicians' work on education is
the work on calculus reform in the 1990s; the list
is too long to give here. Mathematicians have been
involved in reviewing state standards and frame
works or helping to write them. Robert Case at
Northeastern University has set up an effective
outreach program to inner-city schools in Boston
that has introduced AP Calculus classes to many
of those schools for the first time and sent inner
city Boston students to Harvard and MIT for the first
time.

But Is It Research?
There are aspects to mathematics research that
set it apart from the sort of work I have described:
there is its precision and rigor, its foundational role
in science, its beauty and depth. I do not claim that
the examples I have given possess all these other
properties. In mathematics research we place a
high value on originality; elegant new proofs of old
theorems are not valued as highly as inelegant
proofs of new theorems. In work on education we
might value things differently, placing a high value
on refinement of existing work rather than origi
nality for its own sake (in fact, an irrational at
tachment to innovation can lead to bad "theorems"
in education).

Despite these differences I claim that there is
much work by mathematicians on education that
is Inore research-like than teaching-like, not only
because of the superficial resemblance in the way
the work proceeds-discovery, publication, and re
view-but because the questions that arise in this
work are mathematical questions and in order to
be able to do the work well, you need to be able to
think like a mathematician, to have a mathemati
cian's appreciation of abstraction, definition, and
proof. I am not saying that this is all you need; you

also need an understanding of how students work
and think. But the mathematical ingredient is es
sential. Furthermore, evaluating this work and eval
uating teaching are separate activities. There is no
reason why being a good teacher should be corre
lated with doing good work on education. I do not
know Michael Gage at all, but I have no reason to
judge whether he is a good teacher or a bad one
simply from the fact that he designs good Web
based homework problems. They are different sorts
of work.

So how do we evaluate such work?

The SEPTC Guidelines at the University of
Arizona
The University of Arizona has a long tradition of
work on mathematics education, and by the mid
1980s had faculty active in many areas: technology
in the classroom, outreach to local schools, and de
veloping curricula and textbooks for teacher prepa
ration courses. At that time it made a senior hire
(Steven Willoughby) to foster the growth of a math
ematics education group. The environment in the
department and Willoughby's advocacy led in the
early 1990s to the development of guidelines for
tenuring and promoting faculty whose work was
in K-12 mathematics education. These guidelines
provide for a Science Education Promotion and
Tenure Committee (SEPTC) at the college level
which works in parallel with the normal college
committee in providing information to the dean and
provost. The guidelines cover all three traditional
areas of research, service, and teaching. Note how
ever, the caveat in the introduction:

Traditional categories (research, teach
ing, service) may be inappropriate for
evaluating science and mathematics ed
ucators because the lines between the
categories are often blurred. If these
categories are to be used, however, cau
tion must be exercised to avoid assign
ing creative scholarly work to the ser
vice or teaching category (where it
ordinarily receives less weight in the
overall process) simply because it is dif
ferent from traditional research.

lTnder the heading of Research or Its Creative
Equivalent, the guidelines list the following possi
bilities:

Worthy contributions could include
scholarly books that make a significant
contribution, textbooks that are sub
stantially different from, and better
than, previous textbooks (if any) on a
worthy subject, articles in refereed re
spected journals that describe and ad
vocate better practice or that present
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research results relating to learning sci
ence or mathematics, improved meth
ods and instruments for evaluation,
computer software, movie or television
productions that enhance education,
and so on.

No one person, of course, will make
contributions in all of these ways, but
any of these activities, and many simi
lar ones, should be thought of as legit
imate research or creative activities. The
quality and impact of the work must be
seen as the important issues.

The guidelines make a distinction between schol
arly work on education and service:

There may appear to be some overlap
between "research or its creative equiv
alent" and "service" as used here. Many
of the opportunities to provide service
on a national or international level may
be indicators of a distinguished repu
tation, and therefore of high quality re
search and creativity. However, speak
ing, service, etc., should not be taken as
ipso facto evidence of research and cre
ativity. The research and other contri
butions must be considered directly,
and the opportunities for service taken
as only one indicator of the quality of
that research and creative contribution.

These guidelines have been used to promote
three members of the Department of Mathematics,
one to associate professor and two to full profes
sor. As a result of this success, the department has
hired three new faculty in mathematics education
in the last two years. Furthermore, although the ini
tial group promoted were people with Ph.D.'s in
mathematics research who had developed an in
terest in mathematics education, more recent hires
have been faculty whose work is squarely in math
ematics education research. This opens up a new
possibility of collaborative projects within the de
partment between mathematicians and mathe
matics education researchers.

Collaboration with Mathematics Education
Researchers
So far I have talked about work that mathematicians
do in their own house: work that not only makes
use of mathematicians' knowledge but is also
rightly under their care. There is another sort of
work, where the mathematician consults on a pro
ject conceived in another discipline and carried
out according to that discipline's norms.

A recent example of such work is the Learning
Mathematics for Teaching (LMT) project at the Uni-

versity of Michigan, under the direction of Debo
rah Ball and Heather Hill, which aims to develop
measures of teachers' content knowledge for teach
ing mathematics. This is different from simply
measuring their mathematical knowledge, because
it aims to measure whether teachers can use that
knowledge for the specific tasks that come up in
teaching (much as we might measure whether an
engineer can use mathematics to solve engineer
ing problems). One goal of the research is to iden
tify whether there is mathematical knowledge spe
cific to teaching, what that knowledge is, and how
to measure it. The project has developed multiple
choice questions that could be used, for example,
to assess the effectiveness of teacher-training pro
grams.

As part of this work, mathematicians have been
invited to tryout these questions, comment on
them, and write their own. This serves a couple of
important purposes: calibrating the mathematical
soundness of the items and finding out whether
there are items that mathematicians have diffi
culty with but teachers do not (which would point
the way to profession-specific mathematics knowl
edge for teachers).

There is another valuable aspect of such col
laborative work. Collaborative efforts between
mathematicians and mathematics educators are
sometimes hampered by a general lack of mutual
respect between the two fields. Therefore, efforts
such as LMT are models for how mathematicians
and mathematics educators can work productively
together. However, to truly serve as a model, such
work must be valued in mathematics departments,
and before that can happen we must learn to value
work more domestic to mathematics departments.
We cannot expect our colleagues to be pioneers in
forging connections with other departments if
there is not a safe and welcoming environment for
them to return to from their voyages of discovery.

We currently do not have such an environment
professionwide for those who work on mathemat
ics education within their own departments. The
SEPTC guidelines provide an important model, but
such guidelines are not widespread, and even the
SEPTC guidelines are limited to mathematicians
working in K-12 education.

Furthermore, collaborative work centered in
other disciplines, unlike work within mathematics
departments, does not suffer from contention
about how to evaluate it. Because such work con
stitutes proper research in another discipline, there
is a readily available culture of review in that dis
cipline within. which it can be evaluated. We may
have trouble persuading mathematics departments
to value such work, but the question of how to eval
uate it is easier to answer than the question of
how to evaluate mathematicians' work on educa
tion in their own departments.
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Conclusion
An important aspect of the culture of professional
review is that it allows us to judge small advances
in the field, to put them in the context of great goals.
Most research, let's face it, consists of such small
advances; however, we can judge when someone
is "on the right track" or "working on important
problems". In fact, we have as many words for
judging mathematical work as the proverbial (and,
unfortunately, apocryphal) words for snow in the
language of the Eskimos: settling a long-standing
conjecture, discovering a major new technique,
generalizing a theorem (a mild generalization, per
haps), filling in gaps in the literature, proving a
lemma or a theorem, forging deep connections be
tween algebra and geometry, working a well-tilled
field. We know how to write and interpret letters
of recommendation, we know how to figure out
whom to ask for letters of recommendation, we
know how to judge the quality of a curriculum
vitae. We have built up this refined system because
we habitually publish our work and review the
work of others, and because we regard it as part
of our professional practice to do so.

It is time to start developing a similar culture
of review for mathematicians' work on education.
There is plenty of such work around for us to start
talking about it, taking it seriously, and making it
a part of our professional lives to evaluate and
promote.
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Mathematics People

De la Pefia Receives Third
World Academy of Sdences
Award
The Third World Academy of Sciences (TWAS) has pre
sented its 2002 Award in Mathematics to JOSE A. DE LA PENA
of Universidad Aut6noma de Mexico for fundamental con
tributions to the understanding of the structure of tame
algebras and their module categories, particularly in the
use of quadratic forms and geometric structure of mod
ule varieties.

The TWAS annually awards five prizes of $10,000 each
to scientists from developing countries who have made out
standing contributions to the advancement of basic sci
ences: biology, chemistry, mathemati~s,physics, and basic
medical sciences.

- TWAS announcement

Araki, Iieb, and Schramm
Awarded Poincare Prizes
The International Association of Mathematical Physics
(IAMP) has announced the awarding of the 2003 Henri
Poincare Prizes for mathematical physics to HUZlliIRO .ARAKI,
Kyoto University; ELLIOTT H. LIEB, Princeton University; and
ODED SCHRAMM, Microsoft Research.

Araki was honored for lifetime contributions to the
foundations of quantum field theory, quantum statistical
mechanics, and the theory of operator algebras. Lieb was
cited for lifetime achievement in quantum mechanics, sta
tistical mechanics, and analysis. Schramm was honored for
contributions to discrete conformal geometry and for the
discovery of the stochastic Loewner process as a candidate

for scaling limits in two-dimensional statistical mechan
ics.

The Poincare Prize, which is sponsored by the Daniel
Iagolnitzer Foundation, recognizes outstanding contribu
tions that set the foundation for novel developments in
mathematical physics. In 2003 the prizes were awarded at
the International Congress on Mathematical Physics in
Lisbon. The prize includes a cash award of 5,000 euros
(about US$5,600).

-From an IAMP announcement

Bell and Colella Receive
SIAM/ACM Prize
The winners of the 2003 award of the SIAM/ACM Prize in
Computational Science and Engineering are JOHN B. BELL and
PHILLIP COLELLA, both of Lawrence Berkeley National Labo
ratory. The prize was established in 2002 by the Society
for Industrial and Applied Mathematics (SIAM) and the As
sociation for Computing Machinery (ACM). It was awarded
for the first time at the SIAM Annual Meeting in June 2003
in Montreal, Canada.

Each prizewinner received $2,500 and a framed, hand
calligraphed certificate bearing the following citation: "For
the development of mathematical methods and computer
science tools for science and engine"ering, including adap
tive mesh refinement software, and for their application
to the solution of a wide variety of physical problems in
fluid dynamics, shock wave theory, combustion and as
trophysics."

The prize selection committee consisted of: Linda R.
Petzold (chair), University of California, Santa Barbara;
Wayne H. Enright, University of Toronto; and David S.
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Mathematics People

Wehrly, Forefronts Foundation for Large Scale Computa
tion.

The prize is awarded in the area of computational sci
ence in recognition of outstanding contributions to the de
velopment and use of mathematical and computational
tools and methods for the solution of science and engi
neering problems.

-From a SIAM announcement

LMS Prizes Awarded
The London Mathematical Society (LMS) has awarded a
number of prizes for 2003.

ANGUS MAcINTYRE, of the University of Edinburgh, re
ceived the P6lya Prize for his influential contributions to
model theory and its applications.

TOM BRIDGELAND, of the University of Edinburgh, was
awarded the Berwick Prize for a paper titled "Equivalences
of triangulated categories and Fourier-Mukai transforms",
published in the Bulletin of the London Mathematical So
ciety, which introduced new methods and solved an im
portant question in algebraic geometry.

PETER NEUMANN, of Oxford University, received the Senior
Whitehead Prize for his contribution to and influence on
research in diverse branches of group theory and for broad
contributions to British mathematics.

Four Whitehead Prizes were awarded. NICHOLAS DOREY,
of the University of Wales, Swansea, was honored for his
contributions to mathematical physics, specifically to the
understanding of nonperturbative effects in gauge field the
ories. TOBY HALL was recognized for his work on the dy
namics of surface homeomorphisms. MARc LACKENBY, of St.
Catherine's College and Oxford University, was honored
for his contributions to three-dimensional topology and
combinatorial group theory. MAxrM NAZAROV, of the Uni
versity of York, received a prize for his work on the cov
ering group of the symmetric group.

-From an LMS announcement

NSF Postdoctoral Fellowships
Awarded
The Mathematical Sciences Postdoctoral Research Fellow
ship program of the Division of Mathematical Sciences of
the National Science Foundation (NSF) awards fellowships
each year for postdoctoral research in pure mathematics,
applied mathematics and operations research, and statis
tics. Listed below are the names of the fellowship recipi
ents for 2003, together with their Ph.D. institutions (in
parentheses) and the institutions where they will use their
fellowships.

MARK J. BEHRENS (University of Chicago) Massachusetts
Institute of Technology; ANDREW R. BOOKER (Princeton Uni
versity) University of California, San Diego; NATHAN D.
BROADDUS (Columbia University) University of California,

Davis; GEOFFREY W. BUHL (University of California, Santa

Cruz) Rutgers University, New Brunswick; JOSHUA N. COOPER

(University of California, San Diego) Courant Institute;

LAURA G. DEMARCO (Harvard University) University of

Chicago; ALAN DEMLOW (Cornell University) University of

Freiburg (Germany); JONATHAN E. FELDMAN (Massachusetts In

stitute of Technology) Columbia University; DAVID F. HELM
(University of California, Berkeley) Harvard University;

SAMUEL K. HSIAO (Cornell University) University of Michigan,

Ann Arbor; DAVID M. KEMPE (Cornell University) University
of Washington; AMrr KHETAN (University of California, Berke

ley) University of Massachusetts, Amherst; MARCUS A.

KHuRIT (University of Pennsylvania) Stanford University;
KEVIN K. LIN (University of California, Berkeley) New York

University; NICHOLAS A. LOEHR (University of California, San
Diego) University of Pennsylvania; ELIZABETH D. MANN (Ox

ford University, United Kingdom) Massachusetts Institute

of Technology; JASON F. MANNING (University of California,
Santa Barbara) California Institute of Technology; LAURA F.

MATUSEVICH (University of California, Berkeley) Harvard
University; TYLER K. McMruEN (University of Arizona) Prince

ton University; DAVID E. MEASE (University of Michigan, Ann
Arbor) University of Pennsylvania; COLLEEN C. MITCHELL

(Duke University) Boston University; ANDREEA C. NICOARA

(Princeton University) Harvard University; JAMES A. PARSON

(Princeton University) University of Michigan, Ann Arbor;

JACOB A. RASMUSSEN (Harvard University) Princeton Univer
sity; TIM ROUGHGARDEN (Cornell University) University of

California, Berkeley; NATHAN L. SEGERLIND (University of Cal

ifornia, San Diego) Institute for Advanced Study, Prince
ton; JACOB K. STERBE~Z (University of Maryland, College

Park) Princeton University; PETER A. STORM (University of
Michigan, Ann Arbor) University of Chicago; CRAIG J. SUT

TON (University of Michigan, Ann Arbor) University of Penn

sylvania; GREGORY S. WARRINGTON (Harvard University) Uni
versity of Pennsylvania; MARTIN H. WEISSMAN (Harvard

University) University of California, Berkeley; and KEVIN E.
WORTMAN (University of Chicago) Cornell University.

-Allyn Jackson

Royal Sodety of Canada
Elections
In June, 2003, four scholars who work in the mathemati

cal sciences were elected fellows in the Royal Society of

Canada. They are HENRI DARMON, McGill University; J. IAN

MUNRO, University of Waterloo; KEITH J. WORSLEY, McGill Uni
versity; and JAMES V. ZIDEK, University of British Columbia.

-From a Royal Society announcement
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Humboldt Foundation Offers
Fellowships
The Alexander von Humboldt Foundation awards annual
fellowships to foreign scholars holding doctorates to sup
port research projects of their own choosing in Germany.
The fellowships are offered for research visits of between
six and twelve months. Applicants from all countries and
in all academic disciplines may apply. The fellowships are
awarded to scholars under forty years of age. Approxi
mately 500 research fellowships are available each year.
Decisions are based primarily on the quality and feasibil
ity of the proposed research projects and on the applicants'
international publications.

For more information on application requirements and
procedure, consult the foundation's website at http: j j
www.avh.de/en/programme/stip_aus/index.htm.

-From a Humboldt Foundation announcement

Call for Applications for AMS
Epsilon Fund
The AMS Epsilon Fund awards grants to summer mathe
matics programs that support and nurture mathemati
cally talented high school students in the United States.
The deadline for application for funding for summer 2004
programs is December 15, 2003. Application materials are
available at http://www.ams.org/careers-edu/
eps i 1on . htm1 or by mail: Membership and Programs De
partment, AMS, 201 Charles Street, Providence, RI 02904;
telephone 800-321-4267, ext. 4105; email: prof-serv@
ams.org.

-Diane M. Boumenot, AMS Membership and Programs
Department

AWM Collaborative Research
Grants for Women
The Association for Women in Mathematics (AWM), with
the support of the University of North Texas and the Na
tional Science Foundation (NSF), announces a short-term
program of Collaborative Research Grants (pending final
approval) to enable tenured women to carry out collabo
rative research at other institutions. The length of stay may
vary from one week to several months. Partial support will
be provided for longer stays. Each grant will fund travel,
accommodations, and other required expenses for a
tenured woman mathematician to travel to an institute or
a department to do research with a specified individual.
Typical grants will be under $4,000, although higher
amounts may be awarded in exceptional cases. All travel
must be completed by August 31,2004.

Applicants must be women who have tenure or equiv
alent experience and have a work address in the United
States. The applicant's research must be in a field that is
supported by the NSF's Division of Mathematical Sciences.
The deadline for applications is October 10, 2003.

For more information, see the website http://www .
awm-math.orgjnewsjcollab.html.

-From an A VV1\1 announcement

Call for Nominations for Popov
Prize
The Fourth Vasil A. Popov Prize will be awarded at the
Eleventh International Conference on Approximation The
ory to be held May 18-22,2004, in Gatlinburg, Tennessee.
The prize has been established in memory of Vasil A.
Popov and his contributions to approximation theory and
related areas of mathematics.
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The prize is awarded every three years for outstanding
research contributions in fields related to Vasil Popov's
work. Eligibility for this prize is restricted to young math
ematicians (defined as a person who is six years beyond
the Ph.D.) who did not have their terminal degree on
June 1, 1997. The winner of the prize will be asked to de
liver a plenary lecture at the conference.

The first prize in 1995 was awarded to Albert Cohen
(University of Paris, Jussieu); the second prize in 1998 to
Arno Kuijlaars (Katholieke Universiteit, Leuven, Belgium);
and the third prize in 2001 to Emmanuel Candes (California·
Institute of Technology).

The selection committee for the Fourth Vasil A. Popov
Prize consists of Charles Chui, Ronald DeVore, Paul Nevai,
Allan Pinkus, Pencho Petrushev, and Edward Saff.

Nominations for the award and any supporting mater
ial should be sent by January 15, 2004, to: Ronald A.
DeVore, Director, Industrial Mathematics Institute,
Department of Mathematics, University of South Carolina,
Columbia, SC 29208, USA.

Nominations must include a brief description of the
research related to the nomination and a vita of the nom
inee. Other supporting material may also be submitted.

-Announcement ofPopov Prize Committee

Call for Nominations for EMS
Prizes
The European Mathematical Society (EMS) will award ten
EMS Prizes at the Fourth European Congress of Mathe
maticians (4ECM), to be held in Stockholm, Sweden, June
27 to July 2,2004. The award is comprised of a certificate
and a cash prize of 5,000 euros (about US$5,600).

Any European mathematician who has not reached his
or her thirty-fifth birthday on June 30, 2004, and who has
not previously received the prize is eligible for an EMS Prize.
Mathematicians are defined to be "European" if they are
of European nationality or their normal place of work is
within Europe. Prizes are to be awarded for the best work
published before December 31, 2003.

The prize committee, headed by Nina Uraltseva (St.
Petersburg), is responsible for solicitation and evaluation
of nominations. Nominations for the prize must reach the
office in Stockholm no later than February 1, 2004. For
further information, visit the website http://www .
math. kth. se/4ecm/nomi nati on. html, or write to: 4ECM
Org?-nizing Committee, Ari Laptev, Department of
Mathematics, Royal Institute of Technology, SE-100 44
Stockholm, Sweden; email: 1aptev@math. kth . se or
uunur@nur.usr.pu.ru.

-From an EMS announcement

AWM Essay Contest
To increase awareness of women's ongoing contributions
to the mathematical sciences, the Association for Women
in Mathematics (AWM) is holding an essay contest for
biographies of contemporary women mathematicians
and statisticians in academic, industrial, and government
careers. The 2003 contest is sponsored by the Simulation
Enabled Product Realization Program at Sandia National
Laboratories.

The essays will be based primarily on interviews with
women who are currently working in mathematical sciences
careers. The contest is open to students in the following
categories: 6th-8th grade, 9th-12th grade, undergraduate,
and graduate. At least one winning submission will be
chosen from each category. Winners will receive a prize,
and their essays will be published online at the AWM web
site. A grand prize winner will have his or her submission
published in the A WM Newsletter as well. The deadline for
entries is October 31, 2003.

In addition to student entries, organizers are currently
seeking women mathematicians to volunteer as the sub
jects of these essays.

For more information, go to http://www .
awm-math.org/biographies/contest.html or contact
Victoria Howle, the contest organizer, by email at
vehowle@sandia.gov.

-From an A WM announcement

Cryptology Paper Competitions
The journal Cryptologia has announced two paper com
petitions for undergraduate students: the Annual Under
graduate Paper Competition on Cryptology and the Annual
Greg Mellen Memorial Cryptology Scholarship Prize. Papers
may focus on any area of cryptology, including technical,
historical, and literary subjects. Each competition offers
a $300 prize and publication in Cryptologia.

Deadline for entries is December 31, 2003. Information
may be obtained from Cryptologia, Department of Math
ematical Sciences, United States Military Academy, West
Point, NY 10996; email: Crypto1ogi a@usma. edu; or from
the Website http://www . dean. usma. edu/math/
pubs/cryptologia/.

-Cryptologia announcement

AMS-AAAS Mass Media
Summer Fellowships
The American Association for the Advancement of Science
sponsors the Mass Media Science and Engineering Summer
Fellows Program, through which graduate students work
during the summer in major media outlets. The AMS pro
vides support each year for one or two graduate students
in the mathematical sciences to participate in the
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program. In past years the AMS-sponsored fellows have
held positions at Business Week, National Geographic Tele
vision, The Chicago Tribune, and Time magazine.

Fellows receive a weeldy stipend of $450 plus travel
expenses to work for ten weeks during the summer as
reporters, researchers, and production assistants in media
organizations. They observe and participate in the process
by which events and ideas become news, improve their
ability to communicate about complex technical subjects
in a manner understandable to the public, and increase
their understanding of editorial decision making and of
how information is effectively disseminated. Each fellow
attends an orientation and evaluation session in Wash
ington, DC, and begins the internship in mid-June. Fellows
submit interim and final reports to AAAS. A wrap-up
session is held at the end of the summer.

Mathematical sciences faculty are urged to make their
graduate students aware of this program. The deadline
to apply for fellowships for the summer of 2004 is
January 15, 2004. Further information about the
fellowship program and application procedures is
available online at http://ehrweb.aaas.org/
massmedi a. htm; or contact Katrina Malloy, Program
Coordinator, AAAS Mass Media Science and Engineering
FellowsProgram,1200NewYorkAvenue,NW,Washington,
DC 20005; telephone: 202-326-6760; fax: 202-371-9849;
or the AMS Washington Office, 1527 Eighteenth Street,
NW, Washington, DC 20036; telephone: 202-588-1100;
fax: 202-588-1853; email: amsdc@ams.org.

-Elaine Kehoe

News from the Isaac Newton
Institute for Mathematical
Sdences
The Isaac Newton Institute for Mathematical Sciences in
Cambridge, United Kingdom, announces the following
schedule of programs for 2004.

Statistical Mechanics ofMolecular and Cellular Biologi
cal Systems, January 19-July 9,2004.

Organizing Committee: T. Duke (Cambridge University),
J. Molloy (York University), T. McLeish (Leeds University),
W. Poon (Edinburgh University), P. Stockley (Leeds Uni
versity), J. Trinick (Leeds University).

The distinctive issues of this program of four sub-themes
arise at the sub-micron domain in which Brownian motion
becomes important and where biochemical processes work
with (or against) the tendency to approach thermodynamic
equilibrium. Throughout is the creative tension between
highly evolved and specific biological form and function on
the one hand and the overarching statistical mechanics
on the other. The program will be structured along four
linked themes: (1) Single molecule biophysics (including
protein dynamics, mechanical force spectroscopy); (2) Mem
brane/cortical dynamics and self-assembly (including
lipid phase separation, motility and interaction with the

Mathematics Opportunities

extracellular matrix); (3) Molecular motors (including
modeling of single-molecule motors in the presence of noise,
cooperative behavior, etc.); and (4) Molecular and cellular
aspects of gene expression (including DNAbinding proteins
and complexes, cell division, trans-membrane signalling,
networks or polymerization and depolymerization).

A workshop on Soft Condensed Matter Physics in
Molecular and Cell Biology will be held March 29 through
April 8 in Edinburgh.

For more information contact T. McLeish, Department
of Physics and Astronomy, University of Leeds; email:
t.c.b.mcleish@leeds.ac.uk; or see http://www.
newton.cam.ac.ukjprogramsjSMCjsmc.html.

Random Matrix Approaches in Number Theory,
January 26-July 16, 2004.

Organizing Committee: B. Conrey (American Institute
of Mathematics); P. Diaconis (Stanford University);
F. Mezzadri (Bristol University); P. Sarnak (Princeton
University); N. C. Snaith (Bristol University).

The program will mainly focus on how random matrix
theory can further contribute to unanswered questions in
number theory and on how to put the connection between
random matrices and number theory on a rigorous foot
ing. However, both random matrix theory and number
theory individually play significant roles in theoretical
physics and probability: random matrix statistics appear
in the spectra of quantum systems whose classical limit
is chaotic, the problem of quantum unique ergodicity has
connections with the theory of modular surfaces and al
gebraic number theory, many of the main results on the
statistics of ensembles of random matrices have been the
work of probabilists, the Riemann zeta function even
shows up in the theory of Brownian motion~and this is
just to name a few. These themes will also be developed
through focused workshops. The main goal of this program
is to draw on the expertise of these diverse groups to pro
duce new ideas on how random matrix theory can tackle
important problems in number theory.

Workshops will include: Ranks of Elliptic Curves and
Random Matrix Theory, February 9-13; Recent Perspectives
in Random Matrix Theory and Number Theory,
March 29-April 8; Random Matrices and Probability,
May 18-21, at the University of Warwick; Random
Matrix Theory and Arithmetic Aspects of Quantum
Chaos, June 28-July 2; and Matrix Ensembles and
L-Functions, July 12-16.

For more information contact N. C. Snaith, School of
Mathematics, University of Bristol: email: N. C. Snai th@
bristol.ac.uk;orseehttp://www.newton.cam.ac.uk/
programsjRMAjrma.html.

-From a Newton Institute announcement
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Correction to Nomination for
President Elect Text

The Nomination for President Elect for Donald G. Saari
which appeared in the September 2003 issue of the
Notices (pages 971-972) was truncated. The following two
paragraphs were omitted.

Don has served on numerous AMS, MAA, and
SIAM committees and was chair of the orga
nizing committee for the 1988 SIAM National
Meeting. He has held many editorial positions,
including the managing editorship of the SIAM
journal on Mathematical Analysis. More re
cently, Don resurrected the Bulletin of the AMS
by encouraging the editorial board to work
harder and by thinking imaginatively of the
role that the Bulletin might play. For example,
one early issue under Don's editorship boasted
contributions by Birkhoff and Poincare.

In summary, Don Saari has all of the talents and
attributes of an ideal president of the AMS. He
will forward the interests of mathematics, both
in its core disciplines and its more applied di
rections. He will succeed in raising the visibil
ity of mathematics and promoting it"s impor
tance to the nation. He will champion excellence
in research, teaching, and exposition. Finally,
he may succeed in getting each of us to laugh
a bit more as we follow his lead.

-Sandy Frost

Fan China Exchange Program
Names Awardees
The Society's Fan China Exchange Program awards grants
to support collaborations between Chinese and U.S./Cana
dian researchers. Institutions in the u.S. or Canada apply
for the funds to support a visitor from China or vice versa.
These funds are made possible through a generous gift
made to the AMS by Ky and Yu-Fen Fan in 1999.

The names of the awardees for 2003 are listed below.
The first name given is that of the host, and the second
name that of the visitor.

CHI-KWONG LI, College of William and Mary, U.S.; ZHONG
ZHI BAI, Academy of Mathematics and System Sciences,
China, three months.

JEAN-PIERRE FOUQUE, North Carolina State University, U.S.;
LIANGANG PENG, Sichuan University, China, two months.

SELIM TUNCEL, University of Washington, U.S.; JIN CHENG,
Fudan University, China, one month.

DAVID GRIFFEATH, University of Wisconsin, Madison, U.S.;
FAN DING, Department of Mathematics, Peking University,
China, one month.

For information about the Fan China Exchange Pro
gram, visit the website http://www . ams .0 rg/
emp1oyment/chi naexchange . htm1, or contact the AMS
Membership and Programs Department, email:
prof-serv@ams. org, telephone 401-455-4058 (within the
U.S. call 800-321-4267, ext. 4058).

-Allyn jackson

AMS Sponsors NExT Fellows
Project NExT (New Experiences in Teaching) is a profes
sional development program started in 1994 by the Math
ematical Association of America (MAA). Each year, sixty to
seventy new Ph.D.'s receive Project NExT Fellowships,
which allow them to attend special events at the MAA
MathFest and at the Joint Mathematics Meetings. The pur
pose of the program is to prepare the fellows for life as
productive mathematics faculty members in colleges or uni
versities.

Each year the AMS supports six "AMS NExT Fellows" who
are from Ph.D.-granting institutions and who show promise
in mathematics research. The AMS will also hold activities
for the AMS NExT Fellows at the Joint Mathematics Meet
ings.

The names, affiliations, and areas of research of this
year's AMS NExT Fellows are: DENNIS KEELER, Miami Uni
versity, noncommutative algebra, algebraic geometry;
MASON A. PORTER, Georgia Institute of Technology, dynam
ical systems, applied mathematics; JESSICA SIDMAN, Mount
Holyoke College, computational commutative algebra/al
gebraic geometry; JEAN STEINER, Courant Institute of New
York University, geometric analysis, differential geometry;
MARK TOMFORDE, University of Iowa, functional analysis;
and CATALIN ZARA, Pennsylvania State University, Altoona,
differential geometry.

For further information about Project NExT, visit the
webstte http://archives.math.utk.edu/projnext/.
Information about applying for Project NExT Fellowships
will appear in the Notices in early 2004.

-Allyn jackson
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"Publications
High-Quality Paperbacks

ANALYTIC INEQUALITIES, Nicholas D. Kazarinoff. Appropriate
for undergraduates and even high school students, this text intro
duces a pair of ancient theorems, explores inequalities and calcu
lus, and covers modern theorems. 1961 ed. 28 figures. vi+89pp.
5% x 832'. 43244-0 $8.95
PYTHAGOREAN TRIANGLES, Waclaw Sierpiilski. Classic text
focuses on a fundamental theory of geometry, including all types
of Pythagorean triangles. x+107pp. 5%x 832'. 43278-5 $9.95
BOOLEAN REASONING: The Logic of Boolean Equations, Frank
Markham Brown. Concise text consists of an overview of elemen
tary mathematical concepts; outlines theory of Boolean algebras;
defines operators for elimination, division, and expansion; covers
syllogistic reasoning, solution of Boolean equations, and function
al deduction. 1990 ed. 18 figures. 19 tables. xii+292pp. 5% x 832'.

42785-4 $16.95
COUNTEREXAMPLES IN ANALYSIS, Bernard R. Gelbaum and
John M. H. Olmsted. These counterexamples deal mostly with the
part of analysis known as "real variables." Suitable for students
who have not yet completed a first course in calculus, as well as
for more advanced students of analysis and graduate students.
1962 ed. xxiv+198pp. 5% x 832'. 42875-3 $14.95
NUMERICAL METHODS, Germund Dahlquist and Ake Bjorck.
Practical text strikes balance between students' requirements for
theoretical treatment and the needs of practitioners with best
methods for both large- and small-scale computing. Many worked
examples and problems. 1974 ed. xviii+574pp. 5% x 8K

42807-9 $29.95
TENSOR CALCULUS: A Concise Course, Barry Spain. Compact
exposition of the fundamental results in the theory of tensors; also
illustrates the power of the tensor technique by applications to dif
ferential geometry, elasticity, and relativity. 1960 ed. xii+125pp.
5% x 8K 42831-1 $8.95
FUNDAMENTALS OF SCIENTIFIC MATHEMATICS, George E.
Owen. Offers undergraduates a solid mathematical background.
Illustrated text covers geometry, vector algebra, analytic geome
try, functions, and differential and integral calculus. 1961 ed.
xii+274pp. 5% x 832'. 42808-7 $16.95

NEW AND BEST-SELLING

MATH BOOKS
The AMS is sponsoring, for the third year, a mathematics
job application database system called MathJobs. org,
which was originally developed at Duke University. The sys
tem, designed to be used both by job seekers and by math
ematics departments offering positions, allows every step
of the employment application process to be carried out
in a paperless, online environment. In 2003-2004 the AMS
is offering the MathJobs. org service at an introductory
rate for employers. The service is free to applicants.

MathJobs. org allows ajob seeker to create a personal
portfolio containing cover letters, resumes, teaching and
research statements, lists of publications, etc. After brows
ing through listings of open positions, the job seeker can
create tailored applications by selecting the appropriate
documents from his or her portfolio. The applications can
then be submitted directly on the system. MathJobs also
provides a way for referees to enter letters of reference
into the system.

For mathematics departments offering positions,
Math Jobs. 0 rg makes it easy to create a database of ap
plicants containing information such as educational back
ground, research area, names of referees, whether refer
ence letters have been received, etc. Other features include
automated messaging and reader note taking. MathJobs.
org can manage the entire job application process with
out paper but can also be profitably used in conjunction
with a paper folder system.

The AMS believes that Math Jobs could greatly increase
the efficiency of the job application process. Those inter
ested in trying out the system can use a demo available at
the website http://www.mathjobs. org/. Employers wish
ing to register should fill out an electronic form on the web
site and include payment information. Further info;rmation
about subscribing to use the MathJobs. org service is
available through the AMS Membership and Programs De
partment, AMS, 201 Charles Street, Providence, RI 02904;
telephone 800-321-4267, ext.4105; email: mathjobs@
ams.org.

-Allyn Jackson

MathJobs .Org: Job Application
Database for Mathematics

Inside the AMS

Deaths of AMS Members
K. S. HARINATH, of Bangalore, India, died on November 23,
2002. He was a member of the Society for 19 years.

JOHN G. HERRlOT, of Palo Alto, CA, died on March 16,2003.
He was a member of the Society for 63 years.

J. N. B. LMNGOOD, ofRocky River, OH, died onDecember 5,
2002. He was a member of the Society for 62 years.

EDWARD F. MOORE, of Madison, WI, died on June 14, 2003.
He was a member of the Society for 54 years.

OSCAR ROTHAus, professor emeritus of Cornell University,
died on May 24,2003. Born on October 21,1927, he was a
member of the Society for 49 years.

MARCINEK WLADYSLAW, University ofWroclaw, Poland, died
on June 9,2003. He was a member of the Society for 8 years.

For fast, easy ordering on line. v1~it us at

doverpublifations.~qm
and. see every DQver,math,book .in·pri!1t~ .

many with full tables of contents.

TO ORDER: List author, title and code number. For postage
and handling add $5 if order amount is $19.99 or less; $6.50
($20-$49.99) $8 ($50+). Additional $1.50 for AK, HI, and US
territories. NY residents add sales tax. See website for
Canadian and foreign orders.
Send to: DOVER PUBLICATIONS, Dept. #SA03 25

31 E. 2nd St., Mineola, NY 11501.
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Reference and Book List

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

Contacting the Notices
The preferred method for contacting
the Notices is electronic mail. The
editor is the person to whom to send
articles and letters for consideration.
Articles include feature articles,
memorial articles, communications,
opinion pieces, and book reviews. The
editor is also the person to whom to
send news of unusual interest about
other people's mathematics research.

The managing editor is the person
to whom to send items for "Mathe
matics People", "Mathematics Op
portunities", "For Your Information",
"Reference and Book List", and "Math
ematics Calendar". Requ'ests for
permissions, as well as all other
inquiries, go to the managing editor.

The electronic-mail addresses are
notices@math.tamu.eduinthecase
of the editor and noti ces@ams .0 rg
in the case of the managing editor.
The fax numbers are 979-845-6028
for the editor and 401-331-3842 for
the managing editor. Postal addresses
may be found in the masthead.
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Upcoming Deadlines
September 15, 2003: Full proposals
for RED sites. See http://www . nsf.
gov/pubsys/ods/getpub.
cfm?nsf02136.

September 15,2003: Nominations
for Sloan Research Fellowships. Con
tact the Alfred P. Sloan Foundation,
630 Fifth Avenue, Suite 2550, New
York, NY 10111; or see http://www .
sloan.org.

September 19,2003: Full propos
als for NSF Focused Research Groups.
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Maryland, College Park, MD 20742
2461; telephone 301-405-7892; email:
awm@math.umd.edu.

October 1, 2003: Nominations for
AWM Hay Award and Schafer Prize.
Contact The Hay Award Selection
Committee or The Alice T. Schafer
Award Selection Committee, Associ
ation for Women in Mathematics,
4114 Computer & Space Sciences
Building, University of Maryland, Col
lege Park, MD 20742-2461; telephone
301-405-7892; email: awm@math.
umd. edu; website: http://www .
awm-math.org.

October 8, 2003: Full proposals
for NSF Distinguished International
Postdoctoral Research Fellowships.
See http://www.nsf.gov/pubs/
2001/nsfOl154/nsf01154.txt.

October 10, 2003: Applications for
AWM Collaborative Research Grants
for Women. See "Mathematics Op
portunities" in this issue.

October 15, 2003: Proposals for
NSA Grant and Sabbatical Programs.
See http://www.nsa.gov/
programs/msp/grants.html.

October 15, 2003: Applications for
spring semester of Math in Moscow
and for AMS scholarships. See
http://www.mccme.ru/
mathi nmoscow or contact Math in
Moscow, P.O. Box 524, Wynnewood,
PA 19096; fax +7095-291-65-01; email:
mi m@mccme . ru. For information about
and application forms for the AMS
scholarships, see http://www .
ams.org/careers-edu/
mi moscow. html or contact Math in
Moscow Program, Membership and
Programs Department, American
Mathematical Society, 201 Charles
Street, Providence, RI 02904; email:
prof-serv@ams.org.

October 17, 2003: Applications for
NSF Postdoctoral Research Fellow
ships. See http://www . fastl ane.
nsf.gov/dll/DllMenu.htm.

October 17, 2003: Applications for
NSF Mathematical Sciences Postdoc
toral Research Fellowships. See
http://www.fastlane.nsf.gov/
jsp/homepage/postdoc_fel.jsp;
telephone: 703-306-1870; email:
msprf@nsf. gov.

October 31, 2003: Entries for AWM
essay contest. See "Mathematics Op
portunities" in this issue.

OCTOBER 2003

November 1, 2003: Proposals for
workshops at the AIM Research Con
ference Center. See http://www .
ai math. org/ARCC.

November 1, 2003: Applications
for NSF International Research Fellow
Awards. See http://www . nsf.
gov/sbe/int/fellows/start.htm.

November 1, 2003: Applications
for 2004-2005 Fulbright spring/
summer seminars in Germany, Korea,
and Japan and for summer German
Studies Seminar. Contact the Council
for International Exchange of Schol
ars (CIES), 3007 Tilden Street, NW,
Suite 5L, Washington, DC 20008-3009;
telephone: 202-686-7877; email:
app request@ci es . i i e. 0 rg; or see
http://www.cies.org.

December 1, 2003: Applications
for AMS Centennial Fellowships.
See http://www.ams.org/
employment/centflyer.html or
contact Professional Services Depart
ment, American Mathematical
Society, 201 Charles Street, Provi
dence, RI 02904-2294; email:
prof-serv@ams. org; telephone:
401-455-4107.

December 1, 2003: Submissions
for Sunyer i Balaguer Prize. See
http://www.crm.es/home.htm;
email: crm@crm.es.

December 15,2003: Applications
for AMS-AAAS Mass Media Summer
Fellowships. See "Mathematics Op
portunities" in this issue.

December 15,2003: Applications
for AMS Epsilon Fund grants. See
"Mathematics Opportunities" in this
issue.

December 31, 2003: Entries for
Cryptologia paper competitions. See
http://www.dean.usma.edu/math/
pubs/cryptol ogi a/ or contact Cryp
tologia, Department of Mathematical
Sciences, United States Military Acad
emy, West Point, NY 10996; email:
Cryptologia@usma.edu.

January 2, 2004: Applications for
Fields Institute postdoctoral fellow
ships. See http://www . fi e1ds .
utoronto.ca/proposals/
postdoc. html.

January 15, 2004: Nominations for
Popov Prize. See "Mathematics Op
portunities" in this issue.

February 1, 2004: Nominations for
European Mathematical Society Prizes.
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See "Mathematics Opportunities" in
this issue.

February 1, 2004: Applications for
AWM Travel Grants and AWM Men
toring Travel Grants. See http: / /
www.awm-math.org/travelgrants.
html; or contact Association for
Women in Mathematics, 4114 Com
puter and Space Sciences Building,
University of Maryland, College Park,
MD 20742-2461; telephone 301-405
7892; email: awm@math.umd.edu.

May 1, 2004: Applications for AWM
Travel Grants. See http://www . awm
math.org/travelgrants.html; or
contact Association for Women in
Mathematics, 4114 Computer and
Space Sciences Building, University of
Maryland, College Park, MD 20742
2461; telephone 301-405-7892;
awm@math.umd.edu.

June 30, 2004: Proposals for
DMS/NIGMS Program in Mathematical
Biology. See http://www.nsf.
gov/pubs/2002/nsf02125/
nsf02125 . htm.

DoD Mathematics Staff
Five agencies of the Department of
Defense fund research in the mathe
matical sciences. The names,
addresses, and telephone numbers
of the pertinent staff members are
listed below.

Defense Advanced Research
Projects Agency
Applied and Computational
Mathematics Program
ARPA
Defense Sciences Office
3701 North Fairfax Drive
Arlington, VA 22203-1714
703-526-6630
Fax: 703-696-2207
http://www.darpa.mil/

Anthony J. Tether, Director
Robert F. Leheny, Deputy Director
703-696-2400

Air Force Office of Scientific
Research
Directorate of Mathematics and

. Space Sciences
AFOSR/NM
4015 Wilson Boulevard, Room 713
Arlington, VA 22203-1954
Fax: 703-696-8450
http://www.afosr.af.mil/
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Clifford Rhoades, Director
703-696-7797
clifford.rhoades@afosr.af.mil
Dynamics and Control
Belinda King
703-696-8409
belinda.king@afosr.af.mil

Physical Mathematics and Applied
Analysis
Arje Nachman
703-696-8427
arje.nachman@afosr.af.mil

Computational Mathematics
William M. Hilbun
703-696-8429
william.hilbun@afosr.af.mil

Optimization and Discrete
Mathematics
Juan Vasquez
703-696-8431
juan.vasquez@afosr.af.mil

Signals Communication and
Surveillance
Jon Sjogren
703-696-6564
jon.sjogren@afosr.af.mil

Software and Systems
Robert Herklotz
703-696-6565
robert.herklotz@afosr.af.mil

ArtifiCial Intelligence
Robert Herklotz
703-696-6565
robert.herklotz@afosr.af.mil

Electromagnetics
Arje Nachman
703-696-8427
arje.nachman@afosr.af.mil

Space Sciences
Paul Bellaire
703-696-8411
paul.bellaire@afosr.af.mil

Army Research Office
Mathematics and Computer
Sciences Division
P.O. Box 12211
Research Triangle Park,
NC 27709-2211
919-549-4309
Fax: 919-549-4354
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http://www.aro.army.mil/mcsc/
math.htm

Robert Launer, Acting Associate
Director
919-549-4309
launer@aro.arl.army.mil

Bruce West
Senior Research Scientist, MCSD
919-549-4257
west@aro.arl.army.mil

Computational Mathematics
Stephen Davis, Program Manager
919-549-4284
sdavis@aro.arl.army.mil

Discrete Mathematics and Computer
Science
J. Michael Coyle, Program Manager
919-549-4256
coylejm@aro.arl.army.mil

Probability and Statistics
Mou-Hsiung Chang, Program
Manager
919-549-4229
changmh@aro.arl.army.mil

Computing and Information Science
Division
William Sander, Associate Director
919-549-4241
sander@aro.arl.army.mil

Modeling of Complex Systems
John Lavery, Program Manager
919-549-4253
lavery@aro.arl.army.mil

Software and Knowledge-Based
Systems
David W. Hislop, Program Manager
919-549-4255
hislop@aro.arl.army.mil

Systems and Control
Wesley Snyder, Program Manager
919-549-4258
snyderwe@aro.arl.army.mil

Information and Signal Processing
William Sander, Program Manager
919-549-4258
sander@aro.arl.army.mil

Communication and Networks
Robert Ulman, Program Manager
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919-549-4330
ulmanrj@aro.arl.army.mil

Information Assurance
Cliff Wang, Program Manager
919-549-4207
cliff.wang@aro.arl.army.mil

National Security Agency
Mathematical Sciences Program
Attn: R51A, Suite 6557
Ft. George G. Meade, MD 20755
6557
http://www.nsa.gov:8080/
programs/msp/

Charles F. Osgood, Director
301-688-0400
msp@math13.math.umbc.edu

Office of Naval Research
Mathematical, Computer, and
Information Sciences Division
Office of Naval Research
800 N. Quincy St.
Arlington, VA 22217-5660
http://www.onr.navy.mil

Wen Masters, Director (Acting)
703-696-4314
Wen_Masters@onr.navy.mil

Applied Analysis
Reza Malek-Madani
703-696-0195
Reza_Malek-Madani@onr.
navy.mil

Wen Masters
703-696-4314
Wen_Masters@onr.navy.mil

Autonomous Systems
Behzad Kamgar-Parsi
703-696-5754
behzad_kamgar-parsi@onr.
navy.mil

Command and Control
Gary Toth
703-696-4961
Gary_Toth@onr.navy.mil

Intelligent Systems
Behzad Kamgar-Parsi
703-696-5754
behzad_kamgar-parsi@onr.
navy.mil
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Operations Research
Donald Wagner
703-696-4313
Donald_Wagner@onr.navy.mil

Probability and Statistics
Wendy Martinez
703-696-4320
Wendy_Martinez@onr.navy.mil

Software and Computer systems
Ralph Wachter
703-696-4304
Ralph_Wachter@onr.navy.mil

Visualization and Computer
Graphics
Lawrence Rosenblum
703-696-0990
Lawrence_Rosenblum@onr.
navy.mil

DoE Mathematics Program
Mathematical, Information, and
Computational Sciences Division
Office of Advanced Scientific
Computing Research
Office of Science
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
http://www.osti.gov/
ascrtest/mics

Walter M. Polansky
Acting Director, MICS
301-903-5800
walt.polansky@science.doe.gov

Computer Research
Frederick C. Johnson
301-903-3601
fjohnson@er.doe.gov

National Energy Research Scientific
Computing Center (NERSC)
William H. Miner Jr.
301-903-9550
miner@er.doe.gov

Networking
Thomas D. Ndousse-Fetter
301-903-9960
tndousse@er.doe.gov

Scientific Discovery through
Advanced Computing (SciDAC)
Kimberly Rasar
301-903-7774

OCTOBER 2003

kimberly.rasar@science.
doe.gov

Applied Mathematics
Charles H. Romine
301-903-5152
romine@er.doe.gov

Collaboratory Research
Mary Anne Scott
301-903-6368
scott@er.doe.gov

Energy Sciences Network
George R. Seweryniak
301-903-0071
seweryni@er.doe.gov

Computer Science
John R. van Rosendale
301-903-3127
johnvr@er.doe.gov

Book List
The Book List highlights books that
have mathematical themes and are
aimed at a broad audience potentially
including mathematicians, students,
and the general public. When a book
has been reviewed in the Notices, a
reference is given to the review. Gen
erally the list will contain only books
published within the last two years,
though exceptions may be made in
cases where current events (e.g., the
death ofa prominent mathematician,
coverage of a certain piece of mathe
matics in the news) warrant drawing
readers' attention to older books. Sug
gestions for books to include on the list
may be sent to noti ces-bookl i st@
ams.org.

okAdded to "Book List" since the
list's last appearance.

1089 and All That: A Journey into
Mathematics, by David Acheson. Ox
ford University Press, July 2002. ISBN
0-19-851623-1.

Abel's Proof: An Essay on the
Sources and Meaning ofMathematical
Unsolvability, by Peter Pesic. MIT Press,
May 2003. ISBN 0-262-16216-4.

,', After Math, by Miriam Webster.
Zinka Press, June 1997. ISBN 0-9647
1711-5. (Reviewed in this issue.)

All the Mathematics You Missed (But
Need to Know for Graduate School), by
Thomas A. Garrity. Cambridge Uni-
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versity Press, December 2001. ISBN
0-521-79707-1.

The Annotated Flatland: A Romance
ofMany Dimensions, Edwin A. Abbott;
introduction and notes by Ian Stewart.
Perseus Publishing, November 2001.
ISBN 0-7382-0541-9. (Reviewed No
vember 2002.)

The Artofthe Infinite: The Pleasures
of Mathematics, by Robert Kaplan
and Ellen Kaplan. Oxford University
Press, March 2003. ISBN 0-195
14743-X.

Behind Deep Blue: Building the
Computer That Defeated the World
Chess Champion, by Feng-hsiung Hsu.
Princeton University Press, November
2002. ISBN 0-691-09065-3.

Beyond the Limit: The Dream of
Sofya Kovalevskaya, by Joan Spicci.
Forge, August 2002. ISBN 0-765
30233-0.

Codebreakers: Arne Beurling and
the Swedish Crypto Program During
World War II, by Bengt Beckman.
Translated by Kjell-Ove Widman. AMS,
February 2003. ISBN 0-8218-2889-4.
(Reviewed September 2003.)

ConnedAgain, Watson! Cautionary
Tales ofLogic, Math, and Probability,
by Colin Bruce. Perseus Publishing,
January 2001. ISBN 0-7382-0345-9.
(Reviewed November 2002.)

The Constants of Nature: From
Alpha to Omega-The Numbers That
Encode the Deepest Secrets of the Uni
verse, by John D. Barrow. Jonathan
Cape, September 2002. Pantheon
Books, January 2003. ISBN 0-375
42221-8.

Correspondance Grothendieck
Serre, Pierre Colmez and Jean-Pierre
Serre, editors. Societe Mathematique
de France, 2001. ISBN 2-85629-104-X.
(Reviewed in this issue.)

Damned Lies and Statistics: Untan
gling Numbers from the Media,
Politicians, and Activists, by Joel
Best. University of California Press,
May 2001. ISBN 0-520-21978-3.
(Reviewed February 2003.)

Does God Play Dice? The New Math
ematics of Chaos, by Ian Stewart.
Blackwell, revised second edition,
January 2002. ISBN 0-631-23251-6.
(Reviewed December 2002.)

Doing Mathematics: Convention,
Subject, Calculation, Analogy, by
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Martin H. Krieger. World Scientific,
April 2003. ISBN 9-812-38200-3.

Emergence of the Theory of Lie
Groups. An Essay in the History of
Mathematics, 1869-1926, by Thomas
Hawkins. Springer-Verlag, 2000. ISBN
0-387-98963-3. (Reviewed June/July
2003.)

Entanglement: The Greatest Mys
tery in Physics, by Amir D. Aczel. Four
Walls Eight Windows, October 2002.
ISBN 1-56858-232-3.

Four Colors Suffice: How the Map
Problem Was Solved, by Robin Wilson.
Princeton University Press, March
2003. ISBN 0-691-11533-8.

The Fractal Murders, by Mark
Cohen. Muddy Gap Press, May 2002.
0-9718986-0-X. (Reviewed in this
issue.)

Gamma: Exploring Euler's Constant,
by Julian Havil. Princeton University
Press, May 2003. ISBN 0-691-09983-9.

Geometrical Landscapes: The Voy
ages of Discovery and the Transfor
mation of Mathematical Practice, by
Amir R. Alexander. Stanford Univer
sity Press, September 2002. ISBN 0
804-73260-4.

Geometry: Our Cultural History, by
Audun Holme. Springer, April 2002.
ISBN 3-540-41949-7.

The Glass Wall: Why Mathematics
Can Seem Difficult, by Frank Smith.
Teachers College Press, July 2002.
ISBN 0-807-74241-4 (paperback),
0-807-74242-2 (cloth).

God in the Equation: How Einstein
Became the Prophet of the New Reli
gious Era, by Corey S. Powell. Free
Press, August 2002. ISBN 0-684
86348-0.

Godel's Proof, by Ernest Nagel and
James R. Newman. New York Univer
sity Press, revised edition, February
2002. ISBN 0-8147-5816-9.

The Golden Ratio: The Story ofPhi,
the World's Most Astonishing Number,
by Mario Livio. Broadway Books,
October 2002. ISBN 0-767-90815-5.

Hinged Dissections: Swinging and
Twisting, by Greg N. Frederickson.
Cambridge University Press, Septem
ber 2002. ISBN 0-521-81192-9.

How the Universe Got Its Spots, by
Janna Levin. PrincetonUniversity Press,
April 2002. ISBN 0-691-09657-0.

Imagining Numbers (particularly the
square root ofminus fifteen), by Barry
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Mazur. Farrar, Straus and Giroux, Feb
ruary 2003. ISBN 0-374-17469-5.

In Code: A Mathematical journey,
by Sarah Flannery and David Flannery.
Workman Publishing, May 2001. ISBN
0-761-12384-9. (Reviewed April 2003.)

Indra's Pearls: The Vision of Felix
Klein, by David Mumford, Caroline
Series, and DavidJ Wright. Cambridge
University Press, January 2002. ISBN
0-521-35253-3. (Reviewed January
2003.)

;'~ Isaac Newton, byJames Gleick. Pan
theon Books, May 2003. ISBN 0-375
42233-1.

It Must Be Beautiful: GreatEquations
ofModern Science, Graham Farmelo,
editor. Granta Books, February 2002.
ISBN 1-862-07479-8. (Reviewed March
2003.)

janos Bolyai, Euclid, and the Na
ture of Space, by Jeremy J. Gray. MIT
Press, May 2003. ISBN 0-262-57174-9.

;'~ Kepler's Conjecture: How Some
ofthe Greatest Minds in History Helped
Solve One 'of the Oldest Math Prob
lems in the World, by George G. Szpiro.
John Wiley &Sons, January 2003. ISBN
0-471-08601-0.

Linked: The New Science of Net
works, by Albert-Lasz16 Barabasi.
Perseus Publishing, May 2002. ISBN
0-738-20667-9.

M. C. Escher's Legacy: A Centen
nial Celebration, edited by Doris
Schattschneider and Michele Emmer.
Springer, January 2003. ISBN 3-540
42458-X. (Reviewed April 2003.)

;'~ Math throug,h the Ages: A Gentle
History for Teachers and Others, by
William P. Berlinghoff and Fernando Q.
Gouvea. Oxton House, 2002. ISBN 1
881929-21-3.

Mathematical Apocrypha: Stories
and Anecdotes ofMathematicians and
the Mathematical, by Steven G. Krantz.
Mathematical Association of Amer
ica, July 2002. ISBN 0-883-85539-9.

Mathematical Reflections, by Peter
Hilton, Derek Holton, and Jean
Pedersen. Springer, December 1996.
ISBN 0-387-94770-1. (Reviewed Feb
ruary 2003.)

Mathematical Vistas, by Peter
Hilton, Derek Holton~ and Jean
Pedersen. Springer-Verlag, January
2002. ISBN 0-387-95064-8. (Reviewed
February 2003.)

NOTICES OF THE AMS

;'~ Mathematicians Under the Nazis,
by Sanford L. Segal. Princeton
University Press, July 2003. ISBN 0
691-00451-X.

Mathematics: A Very Short Intro
duction, by Timothy Gowers. Oxford
University Press, October 2002. ISBN
0-192-85361-9.

Mathematics and the Roots ofPost
modern Thought, by Vladimir Tasic.
Oxford University Press, 2001. ISBN,
0-195-13967-4. (Reviewed August
2003.)

;'~ Mathematics by Experiment: Plau
sible Reasoning in the 21st Century, by
David Bailey and Jonathan Borwein. A
KPeters, September 2003. ISBN 1-568
81136-5.

Mathematics Elsewhere: An Explo
ration of Ideas across Cultures, by
Marcia Ascher. Princeton University
Press, September 2002. ISBN 0-691
07020-2. (Reviewed May 2003.)

The Mathematics of juggling, by
Burkard Polster. Springer, November
2002. ISBN 0-387-95513-5.

The Mathematics of Oz: Mental
Gymnastics from beyond the Edge,
by Clifford Pickover. Cambridge Uni
versity Press, October 2002. ISBN
0-521-01678-9.

The Millennium Problems: The
Seven Greatest Unsolved Mathemati
cal Puzzles of Our Time, by Keith J.
Devlin. Basic Books, October 2002.
ISBN 0-465-01729-0. (Reviewed Sep
tember 2003.)

More Mathematical Astronomy
Morsels, by Jean Meeus. Willmann-Bell
Inc., 2002. ISBN 0-943396-743.

The Music of the Primes: Searching
to Solve the Greatest Mystery in Math
ematics, by Marcus Du Sautoy.
HarperCollins, April 2003. ISBN 0
066-21070-4.

A New Kind ofScience, by Stephen
Wolfram. Wolfram Media, Inc., May
2002. ISBN 1-579-55008-8. (Reviewed
February 2003.)

Nexus: Small Worlds and the Ground
breaking Science ofNetworks, by Mark
Buchanan. W. W. Norton & Company,
May 2002. ISBN 0-393-04153-0.

The One True Platonic Heaven: A Sci
entific Fiction of the Limits of Knowl
edge, by John L. Casti. Joseph Henry
Press, May 2003. ISBN 0-309-08547-0.
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Origami 3 , edited by Thomas Hull.
A K Peters, July 2002. ISBN 1-568
81181-0.

Prime Obsession: BernhardRiemann
and the Greatest Unsolved Problem, by
John Derbyshire. Joseph Henry Press,
March 2003. ISBN 0-309-08549-7.

The Rainbow Bridge: Rainbows in
Art, Myth, and Science, by Raymond L.
Lee Jr. and Alistair B. Fraser. Penn
sylvania State University Press and
SPIE Press, 2001. ISBN 0-271-01977-8.
(Reviewed December 2002.)

Remarkable Mathematicians, by
loan James. Cambridge University
Press, February 2003. ISBN 0-521
52094-0.

The Riemann Hypothesis: The
Greatest Unsolved Problem in Mathe
matics, by Karl Sabbagh. Farrar Straus
& Giroux, April 2003. ISBN 0-374
25007-3.

The Search for Certainty: A Philo
sophical Account of Foundations of
Mathematics, by Marcus Giaquinto. Ox
ford University Press, October 2002.
ISBN 0-198-75244-X.

Six Degrees: The Science of a Con
nected Age, by Duncan]. Watts. W. W.
Norton & Company, February 2003.
ISBN 0-393-04142-5.

Sync: The Emerging Science ofSpon
taneous Order, by Steven Strogatz. Hy
perion, February 2003. ISBN 0-786
86844-9.

;', Travels in Four Dimensions: The
Enigmas ofSpace and Time, by Robin
Le Poidevin. Oxford University Press,
February 2003. ISBN 0-19-875254-7.

Wavelets through a Looking Glass:
The World ofthe Spectrum, by Ola Brat
teli and Palle Jorgensen. Birkhauser/
Springer, 2002. ISBN 0-8176-4280-3.

What Are the Odds? The Chances of
ExtraordinaryEvents in EverydayLife,
by]effersonHane Weaver. Prometheus
Books, February 2002. ISBN 1-573
92933-6.

What Shape Is a Snowflake?, by
Ian Stewart. W. H. Freeman & Co.,
November 2001. ISBN 0-716-74794-4.
(Reviewed December 2002.)

The Zen ofMagic Squares, Circles,
and Stars: An Exhibition ofSurprising
Structures across Dimensions, by
Clifford A. Pickover. Princeton
University Press, January 2001. ISBN
0-691-07041-5. (Reviewed March
2003.)

OCTOBER 2003

The AMS is pleased to offer
Headlines & Deadlines-a
new members-only email
service.

AMS members may subscribe
to receive twice a month
email notifications of news,
announcements about
programs, publications and
events, as well as alerts about
deadlines for fellowship and
grant applications, calls for
proposals, a.nd meeting
registrations.

, ::,..",stwji '/····,,·,. );,.

AMS m~sc~)~l~rlup
for the··'::&;@~'v~'Ge:.~at::::.::~:::~~~~;,::::::':·b.

www.am~.Q~j~iie;;~.C·
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Add this Cover Sheet
to all of your
Academic Job Applications

How to use this form

1. Using the facing page
or a photocopy,

(or visit the AMS web site
for a choice of electronic

versions at www. ams. orgj
coversheetj), fill in the

answers which apply to all
of your academic

applications.
Make photocopies.

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

on top of your applica
tion materials.

The purpose of the cover
form is to aid department
staff in tracking and
responding to each appli
cation for employment.
Mathematics departments
in Bachelor's-, Master's-,
and Doctorate-granting
institutions are expecting
to receive the form from
each applicant, along with
the other application mate
rials they require.

The AMS suggests that
applicants and employers
visit the Job Application
Database for
Mathematicians
(www. mathj obs . org), a
new electronic resource
being offered by the AMS
(in partnership with Duke
University) for the second
year in 2002-03. The
system provides a way for
applicants to produce
printed coversheet forms,
apply for jobs, or publicize
themselves in the "Job
Wanted" list. Employers
can post a job listing, and
once applications are
made, search and sort
among their applicants.
Note-taking, rating, e-mail,
data downloading and
customizable EOE funnc
tions are available to

employers. Also, reference
writers can submit their
letters online. A paperless
application process is
possible with this system,
however; employers can
choose to use any portion
of the service. There will
be annual employer fees
beginning this year. This
system was developed at
the Duke University
Department of
Mathematics.

Please direct all questions
and comments to: emp-
i nfo@ams. org.



Academic Employment in Mathematics

AMS STANDARD COVER SHEET
Last Name

First Name

Middle Names

Address through next June

Current Institutional Affiliation

Home Phone

e-mail Address

Work Phone

___________ Date (optional) _This form is provided
courtesy of the

American
Mathematical Society.

This cover sheet
is provided as an aid

to departments
in processing

job applications.
It should be included
with your application

material.

Please print or type.
Do not send this form

to the AMS.

Highest Degree Held or Expected

Granting Institution

Ph.D. Advisor

Ph.D. Thesis Title (optional) _

Indicate the mathematical subject area(s) in which you have done research using the Mathematics Subject
Classification printed on the back of this form or on the AMS website. Use the two-digit classification which
best fits your interests in the Primary Interest line and additional two-digit numbers in the Secondary Interest
line.

Primary Interest c=J
Secondary Interests optional c=J c=J

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

Most recent, if any, position held post Ph.D.

University or Company

Position Title

Indicate the position for which you are applying and position posting code, if applicable

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

DYes D No If yes, please check the appropriate boxes.

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

List the names, affiliations, and e-mail addresses of up to four individuals who will provide letters of recom
mendation if asked. Mark the box prOVided for each individual whom you have already asked to send a letter.

0 _

0 _

D _

0 _



00 General
01 History and biography
03 Mathematical logic and foundations
05 Combinatorics
06 Order, lattices, ordered algebraic structures
08 General algebraic systems
11 Number theory
12 Field theory and polynomials
13 Commutative rings and algebras
14 Algebraic geometry
15 Linear and multilinear algebra, matrix theory
16 Associative rings and algebras
17 Nonassociative rings and algebras
18 Category theory, homological algebra
19 K-theory
20 Group theory and generalizations
22 Topological groups, Lie groups
26 Real functions
28 Measure and integration
30 Functions of a complex variable
31 Potential theory
32 Several complex variables and analytic spaces
33 Special functions
34 Ordinary differential equations
35 Partial differential equations
37 Dynamical systems and ergodic theory
39 Difference and functional equations
40 Sequences, series, summability
41 Approximations and expansions
42 Fourier analysis
43 Abstract harmonic analysis
44 Integral transforms, operational calculus
45 Integral equations
46 Functional analysis
47 Operator theory
49 Calculus of variations and optimal control,

optimization

2000
Mathematics
Subject
Classification

51 Geometry
52 Convex and discrete geometry
53 Differential geometry
54 General topology
55 Algebraic topology
57 Manifolds and cell complexes
58 Global analysis, analysis on manifolds
60 Probability theory and stochastic processes
62 Statistics
65 Numerical analysis
68 Computer science
70 Mechanics of particles and systems
74 Mechanics of deformable solids
76 Fluid mechanics
78 Optics, electromagnetic theory
80 Classical thermodynamics, heat transfer
81 Quantum theory
82 Statistical mechanics, structure of matter
83 Relativity and gravitational theory
85 Astronomy and astrophysics
86 Geophysics
90 Operations research, mathematical programming
91 Game theory, economics, social and behavioral

sciences
92 Biology and other natural sciences
93 Systems theory, control
94 Information and communication, circuits
97 Mathematics education



Officers and
Committee Members

Numbers to the left of headings are used as points of reference
in an index to AMS committees which follows this listing. Primary
and secondary headings are:

1.1. Liaison Committee
All members of this committee serve ex officio.

2004

2003
2003
2004
2005
2004
2004
2003
2003
2004
2004
2004

Robert]. Daverman
David Eisenbud
John M. Franks
Eric M. Friedlander

Officers of the AMS

2.. Council
2.0.1.

Chair

Vice Presidents

Treasurer
Associate Treasurer

President David Eisenbud
Immediate Past President

Hyman Bass
Ingrid Daubechies
Hugo Rossi
Karen Vogtmann

Secretary Robert]. Daverman
Associate Secretaries~'<" John L. Bryant

Susan J. Friedlander
Michel L. Lapidus
Lesley M. Sibner
John M. Franks
Donald E. McClure

1. Officers
1.1. Liaison Committee

2. Council
2.1. Executive Committee of the Council

3. Board of Trustees
4. Committees

4.1. Committees of the Council
4.2. Editorial Committees
4.3. Committees of the Board of Trustees
4.4. Committees of the Executive Committee and Board of

Trustees
4.5. Internal Organization of the AMS
4.6. Program and Meetings
4.7. Status of the Profession
4.8. Prizes and Awards
4.9. Institutes and Symposia
4.10. Joint Committees

5. Representatives
6. Index

Terms of members expire on January 31 following the year given
unless otherwise specified.

Vice Presidents

Treasurer
Associate Treasurer

Secretary
Associate Secretaries

~'. Only one Associate Secretary at a time is a voting member of the
Council, namely the cognizant Associate Secretary for the scientific
sessions.

2004

2004
2004

2003

2004
2004
2003
2003
2004

Peter S. Landweber

William Beckner

Chi-Wang Shu
Eric D. Bedford

Representatives of Committees
Donald G. Saari
Susan]. Friedlander
Robert L. Bryant
Bernd Sturmfels
B. A. Taylor

2.0.2.
Bulletin
Colloquium
Executive Committee
Journal of the AMS
Mathematical Reviews
Mathematical Surveys

and Monographs
Mathematics of

Computation
Proceedings
Transactions and

Memoirs

2004

2003
2003
2004
2005
2004
2004
2003
2003
2004
2004
2004

President David Eisenbud
Immediate Past President

Hyman Bass
Ingrid Daubechies
Hugo Rossi
Karen Vogtmann
Robert]. Daverman
John L. Bryant
Susan J. Friedlander
Michel L. Lapidus
Lesley M. Sibner
John M. Franks
Donald E. McClure

1. Officers
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Officers and Committee Members

2.0.3. Members at Large Special Committee

2.1. Executive Committee of the Council

Colin C. Adams
Sylvia T. Bozeman
Walter L. Craig
Keith J. Devlin
Irene Fonseca
Irene Martinez Gamba
Henri A. Gillet
Susan M. Hermiller

2004
2004
2003
2003
2003
2004
2004
2005

Brian Marcus
John E. McCarthy
David R. Morrison
Alexander Nagel
Louise A. Raphael
Paul J. Sally, Jr.
Paul Zorn

2005
2005
2004
2003
2003
2005
2005

4.1.3.

Chair

AMS Fellows Program Subcommittee

Henri A. Gillet

Curtis Greene
William H. Jaco
Sheldon H. Katz

John Lowengrub
Carolyn R. Mahoney

Ronald J. Stern
Karen Vogtmann

2004
2004
2004
2004
2004
2004
2004
2004

4. Committees

3. Board of Trustees

Hyman Bass
Robert L. Bryant
Walter Craig
Robert J. Daverman
David Eisenbud
David R. Morrison
Hugo Rossi

Associate Editors for Bulletin Articles

2003
2004

2004
2006

2003
2004

Michael Wolf

Haynes R. Miller
Paul H. Rabinowitz
Panagiotis E. Souganidis

2004
2004
2003
2004
2005
2005

John L. Bryant
Robert J. Daverman

Susan J. Friedlander
Michel L. Lapidus
Lesley M. Sibner

Chair

4.2. Editorial Committees

4.2.2. Bulletin (New Series)

Chief Editor Donald G. Saari
Book Reviews Editor Robert L. Devaney

4.2.1. Abstracts Editorial Committee
All members of this committee serve ex officio.

John C. Baez
Martin R. Bridson
Eric M. Friedlander
Craig L. Huneke
Krystyna M. Kuperberg
Barry Mazur

ex officio
2003
2006

ex officio
ex officio

2004
2005

2005
ex officio
ex officio

2004
2003

ex officio
2007
2006

John B. Conway
David Eisenbud
John M. Franks
Eric M. Friedlander
Linda Keen
Donald E. McClure
Jean E. Taylor
Carol S. Wood

Chair

Secretary

Associate Editors for Book Reviews

4.2.3. Collected Works

Chair Jonathan L. Alperin
Elliott H. Lieb
Cathleen S. Morawetz

4.1. Committees of the Council

Standing Committees

4.1.1. Editorial Boards
Richard A. Brualdi
Tony F. C. Chan

Chair Clifford J. Earle
Jane P. Gilman
Svetlana Y. Jitomirskaya
Leonard L. Scott, Jr.

2005
2003
2004
2003
2004
2005

William D. Blair
Robert L. Devaney
Lawrence Craig Evans
Steven Krantz

2005
2005
2004
2005

John C. Mayer
Philip E. Protter
Audrey A. Terras

2005
2005
2005

2003
2003
2003

Nominating Committee
Terms begin on January 1 and end on December 31 of the
year listed.

4.1.2.

Chair

Sheldon Axler
Nathaniel Dean
Robert M. Fossum
Richard M. Hain
Jane M. Hawkins
Irwin Kra
Krystyna Kuperberg
Cora S. Sadosky
Steven H. Weintraub

2004
2005
2004
2005
2004
2003
2005
2003
2003

4.2.4.

Chair

4.2.5.

Chair

Colloquium

Susan J. Friedlander
Yuri Manin
Peter Sarnak

Contemporary Mathematics

Andreas R. Blass
Dennis DeTurck
Andy R. Magid
Michael S. Vogelius

2004
2003
2005

2004
2004
2004
2004
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4.2.9. Mathematical Reviews
AMS staff contact: Jane E. Kister.

4.2.10. Mathematical Surveys and Monographs
Jerry L. Bona

Chair Peter S. Landweber
Michael P. Loss
Tudor Stefan Ratiu
]. T. Stafford

4.2.7. Graduate Studies in Mathematics
Walter L. Craig
Nikolai Ivanov
Steven G. Krantz

Chair David]. Saltman

4.2.8. Journal of the AMS
Ingrid Daubechies
Lawrence Craig Evans
Robert K. Lazarsfeld
Andrei Okounkov

Chair Bernd Sturmfels

Associate Editors

2004
2004
2005
2004

2003
2003
2003
2003
2003
2003
2003

2003

2006
2006
2006
2004
2006
2006
2004
2003
2003
2004
2003
2006
2004
2006
2005
2003
2004
2005
2004
2005
2004
2006
2004
2004
2003
2004
2005
2004
2005
2006
2006

Harald G. Niederreiter 2005
Ricardo Horacio Nochetto

2004
2004
2004
2004
2004
2004
2004
2003
2004
2003
2003

Elliott H. Lieb
Andy R. Magid
Judith Roitman
Mark E. Saul
Karen E. Smith
Audrey A. Terras
Lisa M. Traynor

2003
2003

Harold P. Boas

4.2.11. Mathematics of Computation
Rene Schoof

Chair Chi-Wang Shu
Lars B. Wahlbin
Joseph Ward

Associate Ed itors

Randolph E. Bank 2003
Christine Bernardi 2005
David W. Boyd 2003
Susanne C. Brenner 2004 Stanley Osher
Richard P. Brent 2003 Haesun Park
Joe P. Buhler 2003 Joseph E. Pasciak
Carsten Carstensen 2003 Lothar Reichel
Arjeh M. Cohen 2005 Igor Shparlinski
Ronald F. A. Cools 2005 Frank Stenger
Howard Elman 2003 Denis Talay
Richard S. Falk 2004 Nico M. Temme
Daniel W. Lozier 2004 Hugh C. Williams
Zhi-Quan Luo 2005 Jinchao Xu

4.2.12. Notices Editorial Board
Terms begin on January 1 and expire on December 31 of the
year listed.

Editor

Associate Editors

ex officio
Nathaniel Dean 2003
Richard T. Durrett 2003
Susan J. Friedlander 2003
Robion C. Kirby 2003

4.2.13. Proceedings
Coordinating Mark J. Ablowitz

Joseph A. Ball
Dan M. Barbasch
Eric D. Bedford
Jonathan Borwein
Richard Bradley
Suncica Canic
Carmen C. Chicone
Richard A. Davis
J. Dodziuk
Alan Dow
Ronald A. Fintushel
Paul Goerss
Jonathan 1. Hall
Michael Handel
Juha M. Heinonen
Carl G. Jockusch, Jr.
Linda Keen
David R. Larson
Wen-Ching Winnie Li
Martin Lorenz
David Preiss
David E. Rohrlich *
Andreas Seeger
David H. Sharp
Mei-Chi Shaw
Lance W. Small
Christopher D. Sogge
John R. Stembridge
Michael Stillman
David S. Tartakoff

Susanne C. Brenner
William Casselman
Robert]. Daverman

Chair

Coordinating

Coordinating

Coordinating
Coordinating

2004
2004
2005
2005
2003

2005
2005
2005
2003
2005
2005
2004
2004
2004

2004
2004
2003
2005

2005
2004
2003
2004
2005
2003
2003
2004
2004
2005
2005
2005
2005
2004
2005
2003
2003
2003
2003
2004
2003
2003
2004
2003

2005
2005
2003
2003
2004
2004

2004
2004
2004
2003
2003

Jonathan M. Rosenberg
Oded Schramm
Karen E. Smith
Richard P. Stanley
Terence Tao
Richard L. Taylor
S. R. S. Varadhan
Efim I. Zelmanov
Shou-Wu Zhang

Heinz W. Engl
Lisa Fauci
Jonathan I. Hall
Yuji Ito
Ronald]. Stern
B. A. Taylor

Electronic Research Announcements
Stuart Antman
David]. Benson
Dimitri Burago
Tobias Colding
Mark Freidlin
Ronald L. Graham
Svetlana R. Katok
Yitzhak Katznelson
David Kazhdan
Alexander S. Kechris
Alexandre A. Kirillov
Frances C. Kirwan
Krystyna M. Kuperberg
Robert K. Lazarsfeld
Grigorii A. Margulis
Hugh L. Montgomery
Walter David Neumann
Klaus Schmidt
Masamichi Takesaki
Michael E. Taylor
Guido L. Weiss
Zhihong (Jeff) Xia
Don B. Zagier
Efim 1. Zelmanov

4.2.6.

Chair

Chair

Francis Bonahon 2005
F. Michael Christ 2004
Constantine M. Dafermos

2004
2003
2005
2003
2005
2003
2005

WeinanE
Michael J. Hopkins
Ehud Hrushovski
Alexander Kechris
Grigorii A. Margulis
Tomasz S. Mrowka
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N. Tomczak-Jaegermann
Bernd Ulrich
Richard Wentworth
Jon Wolfson

* Term expires on June 30.

4.2.14. Proceedings of Symposia in Applied
Mathematics

Marsha Berger
Chair Peter S. Constantin

Eitan Tadmor

2003
2005
2005
2006

2003
2004
2005

4.2.21. Student Mathematics library
Chair David M. Bressoud

Daniel L. Goroff
Carl Pomerance

4.2.22. University lecture Series
Chair Jerry L. Bona

Eric M. Friedlander
Nigel]. Hitchin
Peter S. Landweber

2003
2005
2003

2004
2005
2003
2004

Chair

4.2.16.

4.2.17.
Chair

4.3. Committees of the Board of Trustees

ex officio
ex officio
ex officio

2003

John B. Conway
Robert M. Fossum
David R. Morrison

Robert]. Daverman
David Eisenbud
John H. Ewing
John M. Franks
Eric M. Friedlander
David R. Morrison
Hugo Rossi

John M. Franks
Eric M. Friedlander
Donald E. McClure

John M. Franks
Linda Keen
Donald E. McClure
Peter Weinberger

John M. Franks
Eric M. Friedlander
Donald E. McClure

Investment

Chair

Chair

Chair

Chair

Chair

4.3.3.

4.4.2. Nominating
All members of this committee serve ex officio.

4.4.1. long Range Planning
All members of this committee serve ex officio.
AMS staff contact: Ellen H. Heiser.

4.4. Committees of the Executive
Committee and Board of Trustees

Robert]. Daverman
David Eisenbud
John M. Franks
Eric M. Friedlander
Donald E. McClure

4.3.4. Salary
All members of this committee serve ex officio.
AMS staff contact: Gary Brownell.

4.3.2. Audit
All members of this committee serve ex officio.
AMS staff contact: Connie Pass.

AMS staff contact: Connie Pass.

4.3.1. Agenda and Budget
All members of this committee serve ex officio.

2003
2003
2004
2004

2003
2003
2004
2004
2005
2005

2003
2004
2005
2005
2005
2005

2006
2003
2005
2003
2007
2003
2006
2007
2005
2004
2007
2004
2007
2006
2006
2004
2003
2005
2006
2005

1999
1999

4.2.19. History of Mathematics
George E. Andrews
Joseph W. Dauben
Karen H. Parshall
Michael 1. Rosen

4.2.20. Representation Theory
Anthony W. Knapp
James 1. Lepowsky
George Lusztig

Chair Dragan Milicic
Birgit Speh
David A. Vogan

Standing Committees

4.2.18. Conformal Geometry and Dynamics
Kari Astala
Frederick W. Gehring

Chair Linda Keen
Howard Masur
Yair N. Minsky
Lei Tan

4.2.1 5. Transactions and Memoirs
Dan Abramovich
Peter W. Bates
Patricia E. Bauman

Chair William Beckner
Mladen Bestvina
Krzysztof Burdzy
Tobias Colding
Marius Dadarlat
Harold G. Diamond
Sergey Fomin
Robert Guralnick
Lisa Claire Jeffrey
Steffan Lempp
V. Kumar Murty
Alexander Nagel
D. H. Phong
Stewart B. Priddy
Robert]. Stanton
DanielL Tartaru
Robert F. Williams

Translation from Chinese
Sun-Yung Alice Chang
S.-Y. Cheng
Tsit-Yuen Lam
Tai-Ping Liu
Chung-Chun Yang

Translation from Japanese
Shoshichi Kobayashi
Masamichi Takesaki
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4.5. Internal Organization of the
American Mathematical Society

Standing Committees

4.6. Program and Meetings

Standing Committees

4.6.1. Meetings and Conferences
AMS staff contact: Diane Saxe

2005
2003
2004
2003
2005
2004
2003

1119

ex officio
2003
2003

2004
2003

ex officio
2004
2003

2004
2004

ex officio
ex officio
ex officio

2003
2004
2004
2005
2003
2003
2003
2005

2003
ex officio

2003
2004
2004

Colin C. Adams
Edward]. Barbeau, Jr.
Robert]. Daverman
David Eisenbud
John H. Ewing
Irene Fonseca
Tepper L. Gill
Craig L. Huneke
Irene Peeva
Richard Randell
Hema Srinivasan
Jean E. Taylor
Paul Zorn

Agenda for Business Meetings
Robert]. Daverman
D. J. Lewis
Calvin C. Moore

Program Committee for National Meetings
Spencer]. Bloch 2003
Lenore C. Blum 2004
Robert]. Daverman ex officio
Richard M. Hain 2005
Nicholas Katz 2005
Michel L. Lapidus ex officio
David J. Saltman 2003
Lai-Sang Young 2003

Short Course Subcommittee
Christian Constanda
Christopher E. Heil
Susan M. Hermiller
Kirk Lancaster
Kenneth C. Millett
Neils O. Nygaard
Michael 1. Weinstein

Central Section Program Committee
Ruth M. Charney
Susan J. Friedlander
Dave Witte Morris
Berit Stensones

Eastern Section Program Committee
Carlos A. Berenstein 2003
Robert Calderbank 2004
Nigel Higson 2004
Lesley M. Sibner ex officio
Gregg J. Zuckerman 2003

Southeastern Section Program Committee
Krishnasawami Alladi 2003
John L. Bryant ex officio
Jerome Goldstein 2004
Gordana Matic 2004
Susan G. Williams 2003

Western Section Program Committee
Frank R. DeMeyer
NealL Koblitz
Michel L. Lapidus
Linda Preiss Rothschild
Irena Swanson

4.5.1. Archives

Steven L. Batterson 2004

Judy Green 2005

Chair Albert C. Lewis 2003

4.5.2. Books and Journal Donations Steering
Committee

M. Salah Baouendi 2004 Chair
Peter W. K. Li 2003

Chair James L. Rovnyak 2003

4.5.3. Committee on Committees 4.6.2.
Dan Abramovich 2004
Rodrigo Banuelos 2004
Joe P. Buhler 2004
Kevin David Corlette 2004
Walter L. Craig 2004
Robert J. Daverman ex officio Chair

David Eisenbud ex officio
Robert Eugene Megginson 2004 4.6.3.

Hugo Rossi 2004
Chair Ronald]. Stern 2004

Chuu-Lian Terng 2004 Chair
Rekha R. Thomas 2004
Margaret H. Wright 2004

4.5.4. Library Committee 4.6.4.
John B. Garnett 2003 Chair

Co-chair Reinhard Laubenbacher 2004
Silvio Levy 2005
Karen H. Parshall 2005
v. Frederick Rickey 2005 4.6.5.
Robert S. Seeds 2003 Chair
Helena F. Warburg 2003

Co-chair Molly T. White 2004

4.5.5. Publications
AMS staff contact: Raquel E. Storti. 4.6.6.

Chair
Chair

Robert L. Bryant 2003
Krzysztof Burdzy 2004
Robert]. Daverman ex officio
Keith J. Devlin 2003
Emmanuele DiBenedetto 2005 4.6.7.
David Eisenbud ex officio
John H. Ewing ex officio

Svetlana Y. Jitomirskaya 2003
Linda Keen 2003 Chair
John E. McCarthy 2005 4.6.8.
David R. Morrison 2004 Chair
Alexandre Turull 2005
Jonathan M. Wahl 2004
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Standing Committees

4.7.1. Academic Freedom, Tenure, and
Employment Security

Idris Assani 2003
Duane Broline 2005
James H. Curry 2004
Murray Gerstenhaber 2004
Robert Eugene Megginson 2004

Chair Roger A. Wiegand 2003
Jay A. Wood 2005

2003
2007
2004
2005
2007

4.8. Prizes and Awards

Standing Committees

4.8.1. Award for Distinguished Public Service,
Committee to Select the Winner of the

Chair D. ]. Lewis
Jim Lewis
Calvin C. Moore
William Yslas Velez
Margaret Wright

4.7.5. Profession
AMS staff contact: James W. Maxwell.

Charles Akemann 2004
William Beckner 2003

Chair Walter L. Craig 2003
Robert J. Daverman ex officio
David Eisenbud ex officio
John H. Ewing ex officio
Hemi A. Gillet 2004
Brian Marcus 2005
Ellen Maycock Parker 2004
Kenneth R. Meyer 2004
Helen Moore 2005
Douglas C. Ravenel 2004
Claude L. Schochet 2005
Eric Stade 2005
Carol S. Wood 2003

4.7.6. Professional Ethics
Bruce C. Berndt 2004
Lisa Fastenberg 2004
Douglas S. Kurtz 2003
Anne M. Leggett 2003

Chair John C. Meakin 2003
Efton L. Park 2003

4.7.7. Science Policy
AMS staff contact: Samuel M. Rankin III.

Marco Avellaneda 2004
Chair Hyman Bass ex officio

Felix E. Browder 2004
Robert]. Daverman ex officio
Keith]. Devlin 2003
David Eisenbud ex officio
John H. Ewing ex officio
Eric M. Friedlander 2003
Irene Martinez Gamba 2004
Jane M. Hawkins 2004
Susan M. Hermiller 2005
Roger E. Howe 2003
William E. Kirwan 2005
Calvin C. Moore 2004
Alvany Rocha 2005
Hugo Rossi 2004
Gilbert Strang 2003
Daniel W. Stroock 2004

4.7.8. Young Scholars Awards
Terms expire on June 30.

Manuel P. Berriozabal 2006
Leonore J. Cowen 2005
Alan Edelman 2004

Chair Joseph A. Gallian 2005
Paul Zeitz 2006

2005
2004
2005
2004
2004
2005
2003
2003
2003

2005
2003
2004

2005
2003
2004

2003
2003
2003
2003

2003
2004
2003
2003

ex officio
2003

ex officio
ex officio

2005
2003
2005
2004
2003
2003
2005
2005
2005
2004

Hyman Bass
Sylvia T. Bozeman
John B. Conway
Carl C. Cowen
Robert]. Daverman
Robert L. Devaney
David Eisenbud
John H. Ewing
Roger E. Howe
Arthur M. Jaffe
Carole B. Lacampagne
William McCallum
Alexander Nagel
Louise A. Rappael
Paul J. Sally, Jr.
Michael Starbird
Karen Vogtmann
Hung-Hsi Wu

Song-Ying Li
Yanyan Li
Gang Tian

Human Rights of Mathematicians
Selman Akbulut
Charles Herbert Clemens
Lourdes Juan
Tsit-Yuen Lam
Peter W. K. Li
Emma Previato
Yakov Sinai
Susan G. Staples
Michael Tom

Fan Fund

4.7.4.

4.7.3.

Chair

Chair

Arnold Ross Lecture Series Committee
Arthur T. Benjamin
Robert L. Devaney
Victoria A. Powers
Judy Leavitt Walker

4.6.10. Colloquium Lecture
David Kazhdan
Sergiu Klainerman

Chair Dusa McDuff

Chair

4.6.9.

4.7. Status of the Profession

4.6.11. Gibbs Lecturer for 2003 and 2004,
Committee to Select

Chair Ingrid Daubechies
David L. Donoho
Michael S. Waterman

Chair

4.7.2. Education
AMS staff contact: Samuel M. Rankin III.
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4.8.2. The Stefan Bergman Trust
John D'Angelo
John Erik Fornaess

Chair Yum Tong Siu

4.8.3. Centennial Fellowships
Terms expire on June 30.

2005
2004
2003

Special Committee

4.8.11. Veblen Prize
Andrew J. Casson
Yakov Eliashberg

Chair John W. Morgan

Chair

4.8.4.

Chair

W. Dale Brownawell
Dennis DeTurck
Rebecca A. Herb
Robert Lazarsfeld
Richard Lyons
Yuriko Y. Renardy
Abigail Thompson
Richard A. Wentworth

Conant Prize, Committee to Select the
Winner of the

Anthony W. Knapp
Brian J. Parshall
Carl Pomerance

2004
2004
2005
2005
2004
2004
2004
2005

2005
2003
2004

4.9. Institutes and Symposia

Standing Committee

4.9.1. Liaison Committee with AAAS
Richard A. Askey
Lenore C. Blum

Chair Carlos Castillo-Chavez
Jennifer Tour Chayes
William H. Jaco
Herbert B. Keller
Warren Page
Jean E. Taylor

ex officio
ex officio

2003
ex officio

2004
ex officio
ex officio
ex officio

4.8.5. Math in Moscow Progam-Travel Support
Terms expire on June 30.

4.10. Joint Committees

Chair Rafe R. Mazzeo
Nicolai Reshetikhin
Mikhail Shubin

4.8.6. Menger Prize Committee
Terms expire on May 31.

2004
2004
2006

4.10.1. AMS-ASA-AWM-IMS-MAA-NCTM-SIAM
Committee on Women in the
Mathematical Sciences
AMS, MAA, and NCTM members' term expire on January 31
following the year given; ASA, AWM, IMS, and SIAM members'
terms expire December 31 of the year given.

Chair

4.8.7.

Chair

4.8.8.

Chair

Elwyn Berlekamp 2004
Gisele Goldstein 2006
Hugh Montgomery 2004

E. H. Moore Research Article Prize,
Committee to Select the Winner of the

Bela Bollobas 2003
Lawrence Craig Evans 2006
Grigorii A. Margulis 2006
George C. Papanicolaou 2006
Andrew Wiles 2003

National Awards and Public Representation
Hyman Bass ex officio
Peter ]. Bickel 2004
Robert]. Daverman ex officio
David Eisenbud ex officio
Cathleen S. Morawetz 2003

Chair
Ann S. Almgren (SIAM)
Carolee Bush (ASA)
Lisa Carbone (AMS)
Susan J. Friedlander (AWM)
Deanna B. Haunsperger (AMS)
Susan Holmes (IMS)
Jennifer Hontz (MAA)

Snehalata V. Huzurbazar (ASA)
Jean LaDuke (MAA)
Helen Moore (AWM)
Judith Olson (NCTM)
C. Lanette Poteete-Young (MAA)
Tamar Schlick (SIAM)
Sanford Segal (MAA)
Tara L. Smith (AMS)
Elizabeth Stasny (ASA)
___(IMS)
___(SIAM)

2003
2004
2004
2004
2004
2004
2005
2006
2004
2004
2004
2005
2003
2004
2003
2003
2005
2005

Satter Prize, Committee to Select the Winner
of the

Chair

4.10.2. AMS-ASL-IMS-SIAM Committee on
Translations from Russian and Other Slavic
Languages

AMS Subcommittee Members

1994
1994

1995

1995

1996
1996

James D. Stasheff (AMS)

V. I. Arnol'd
Luchezar Avramov
Igor Dolgachev
S. G. Gindikin
Askol'd Georgievic Khovanskii
Robert D. MacPherson
Grigorii A. Margulis
N. K. Nikol'skii
James D. Stasheff

Chair

Consultant
Chair

Consultant
Consultant

Consultant

2003
2002
2004

2003
2004
2003
2003
2005
2003
2005
2005
2004

4.8.9.

Alexandra Bellow
Bhama Srinivasan
Jean E. Taylor

4.8.10. Steele Prizes
M. Salah Baouendi
Andreas R. Blass
Sun-Yung Alice Chang

Chair Michael G. Crandall
Craig L. Huneke
Daniel]. Kleitman
Tsit-Yuen Lam
Robert D. MacPherson
Lou van den Dries
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ASL Subcommittee Members

Terms expire on January 1

4.10.7. AMS-MAA Committee on Research in
Undergraduate Mathematics Education
(CRUME)

4.10.4. AMS-IMS-SIAM Summer Research Conference
Advisory Panel
Terms expire on June 30.

James A. Carlson (AMS) 2006
Sun-Yung Alice Chang (AMS) 2005
Percy Alec Deift (SIAM) 2004
Persi Diaconis OMS) 2005
Prem K. Goel OMS) 2004
Bart Ng (SIAM) 2006

4.10.5. AMS-MAA Committee on Cooperation
All members of this committee serve ex officio.

2004
2005
2003
2005
2004
2004

2005
2004
2003
2003
2004
2004
2004
2004
2004
2003

Robert J. Daverman
John H. Ewing
Diane Saxe
Tina H. Straley
James J. Tattersall

Cheryl Adams
Collier Brown
Acasia Dalmau-Lopez
Robert J. Daverman
Joanne Foster
James Gandorf
Patricia Kearney
Mary Kittell
Anne Orens
Elaine Pedreira-Sullivan
Penny Pina
Diane M. Saxe
Sandi Lynn Scherer
Jackie SInith
James J. Tattersall
David Tranah
Bruce Virga

4.10.12. AMS-MAA Joint Program Committee for the
Phoenix Meeting January 7-10,2004

Chair Colin C. Adams (AMS)
Lenore C. Blum (AMS)
Jeffrey Lagarias (MAA)
Barbara Osofsky (MAA)

Chair

Chair

Consultant

Chair

Chair

4.10.11. AMS-MAA Exhibits Advisory Subcommittee
Terms begin on January 1 and end on December 31 of the
year listed.

Anne E. Brown (MAA) 2004
Julie M. Clark (MAA) 2005
Bruce N. Cooperstein (AMS) 2004
Ed Dubinsky (MAA) 2003
Karen King (AMS) 2005
Jay A. Malmstrom (MAA) 2004
David C. Manderscheid (AMS) 2003
John Ryan (AMS) 2005
Kay Wohlhuter (NCTM) 2004

4.10.8. AMS-MAA Committee on Teaching Assistants
and Part-time Instructors (TAjPTI)

Judith Lee Baxter (AMS)
Kelly J. Black (SIAM)
Bettye Anne Case (AMS)
Kevin E. Charlwood (MAA)
Teri J. Murphy (MAA)
Bruce Reznick (MAA)
Pat Shure (AMS)
Natasha Speer (AMS)
Kris W. Stewart (SIAM)
Judy Leavitt Walker (MAA)

4.10.9. AMS-MAA joint Archives Committee
Steven L. Batterson (AMS)
Judy Green (AMS)
Albert C. Lewis (AMS)
Karen H. Parshall (MAA)
James J. Tattersall (MAA)
___,(MAA)

4.10.10. AMS-MAA joint Meetings Committee
All members of this committee serve ex officio.

Chair

2005
2003
2005
2003
2004
2004

2004
2003
2004
2006
2005
2007
2003
2005
2003
2004
2004
2003

2002
2002
2002
2002
2002
2002
2002

Thomas DiCiccio OMS)
Charles R. Doering (SIAM)
Ron Donagi (AMS)
Michael Fried (AMS)
William M. Goldman (AMS)
Ludmil Katzarkov (AMS)
Barbara L. Keyfitz (SIAM)
Steven Lalley OMS)
Mark Low OMS)
Hema Srinivasan (AMS)
Kenneth Stephenson (AMS)
Olof B. Widlund (SIAM)

Hyman Bass (AMS)
Robert J. Daverman (AMS)
David Eisenbud (AMS)
John H. Ewing (AMS)
Ronald L. Graham (MAA)
Martha J. Siegel (MAA)

Tina H. Straley (MAA)
Ann E. Watkins (MAA)

AMS-MAA Committee on Mathematicians
with Disabilities

Curtis Bennett (MAA)
John D. Fulton (MAA)
Michael Klass (AMS)
Eileen L. Poiani (MAA)

Jack R. Porter (AMS)
Gerard Walschap (AMS)

Terms expire on June 30.

4.10.6.

Chair

M. I. Freidlin
B. Pittel
A.Rukhin
W. J. Studden

4.10.3. AMS-IMS-SIAM Committee on joint
Summer Research Conferences in the
Mathematical Sciences

Chair

Chair

Marat Arslanov
Sergei N. Artemov
Oleg Belegradek
Elisabeth Bouscaren
Wilfried Buchholz
Steffen Lempp
Mariko Yasugi

IMS Subcommittee Members
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4.10.15. AMS-MAA-SIAM joint Policy Board
MAA and SIAM members' terms expire December 31 of the
year given.

4.10.13. AMS-MAA Arrangements Committee for the
Phoenix Meeting January 7-10,2004

John W. Hagood

Alvin Swimmer
Chair William Yslas Velez

James Crowley (SIAM) 2003
Keith]. Devlin (AMS) 2003
David Eisenbud (AMS) 2004
John H. Ewing (AMS) 2003
Ronald L. Graham (MAA) 2005

James M. Hyman (SIAM) 2005
David]. Lutzer (MAA) 2005
Thomas A. Manteuffel (SIAM) 2003
Tina H. Straley (MAA) 2003

4.10.16. AMS-MAA-SIAM Frank and Brennie Morgan
Prize for Outstanding Research in
Mathematics by an Undergraduate Student

Kelly J. Black (SIAM) 2003
Fan R. K. Chung-Graham (MAA) 2003

Chair Thomas C. Hales (AMS) 2003

Svetlana R. Katok (AMS) 2004

Kris W. Stewart (SIAM) 2005
Philippe M. Tondeur (MAA) 2004

2005
2005
2003
2005
2004
2005
2003
2004
2004
2005

ex officio

Amy Cohen-Corwin (MAA)
Donald M. Davis (AMS)
Lorraine Denby (ASA)
]. Douglas Faires (MAA)
Alexander J. Hahn (AMS)
Naresh Jain (IMS)
G. Samuel Jordon (AMS)
Stephen F. Kennedy (AMS)
Ellen E. Kirkman (AMS)
David ]. Lutzer (MAA)
James W. Maxwell (AMS)

Chair

Special Committees
4.10.20. AMS-Deutsche Mathematiker Verinigung

(DMV)-Osterrichische Gesellschaft (OMG)
joint Program Committee, Mainz, Germany
June, 16-19 2005

Volker Bach
Hans Werner Ballmann
Klaus D. Bierstedt
Susan]. Friedlander
Wilfried Schmid
Klaus Schmidt
B.A. Taylor

4.10.21. AMS-India joint Program Committee, Goa,
India, December 17-20, 2003

Hyman Bass
Susan]. Friedlander
John W. Morgan
Srinivasa R. S. Varadhan

4.10.22. AMS-Sociedad Mexicana Mathematica (SMM)
joint Program Committee,
May 13-15, 2004

Rodrigo Banuelos
John L. Bryant
Edward Green
Abigail Thompson

4.10.23. AMS-Real Sociedad Matematica Espanola
(RSME) joint Program Committee, Seville,
Spain, june 2003

Antonio]. Cordoba
Rafael de la Llave
Antonio J. Duran
William G. Dwyer
Carlos Kenig
Antonio Ros

4.10.19. Annual Survey Data Committee
AMS staff contact: James W. Maxwell.

2003
2003

2003

2004
2003
2001

ex officio
ex officio

2003
2005

Neil J. Calkin (AMS)
Min Chen (AMS)

J. Kevin Colligan (MAA)
Annalisa Crannell (MAA)
James W. Daniel (MAA)
David A. Field (SIAM)

James W. Maxwell (AMS)
Michael Pearson (MAA)
David S. Ross (SIAM)
Katherine St. John (AMS)

Chair

4.10.14. AMS-MAA-SIAM joint Committee on
Employment Opportunities

AMS staff contact: James W. Maxwell.

4.10.1 7. AMS-SIAM Committee
on Applied Mathematics

James W. Demmel
Tai-Ping Liu
Juan C. Meza
Tamar Schlick

5. Representatives
5.0.1. American Association for the Advancement

of Science
Terms expire on February 21.

4.10.18. AMS-SIAM Committee to Select the Winner of
the Wiener Prize

Section A Lenore C. Blum
Section Q Richard A. Askey

5.0.2. Canadian Mathematical Society
Irene Fonseca

2003
2003

2003

Chair Alexandre J. Chorin
Martin Grotschel
Philip ]. Holmes

2003
2003
2003

5.0.3. Commission on Professionals in Science and
Technology

Ellen E. Kirkman 2004
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5.0.4. Committee on the American Mathematics
Competition (MAA)
Term expires on June 30.

5.0.6. Fulkerson Prize Committee
Andrew Odlyzko 2003

5.0.7. International Congress on Mathematical
Education (lCME-1 0) Steering Committee
Term expires on July 31.

Andy R. Magid 2004

5.0.8. Joint Public Service Award Committee of the
AAS-AMS-APS

Hyman Bass 2003
David Eisenbud 2004

5.0.9. MAA Committee on Undergraduate Program
in Mathematics (CUPM)

Ramesh A. Gangolli 2005
Diane Herrmann 2005

5.0.10. U.S. National Committee on Theoretical and
Applied Mechanics
Term expires on October 31.

4.10.18

4.8.1
3
4.5.2
4.2.2
4.7.1
5.0.5
4.7.2
4.10.7
4.7.7
5.0.2
4.8.3
4.6.4
4.2.16
4.2.3
4.2.4
4.6.10
5.0.3
4.5.3

4.10.23
4.10.17

4.10.15

4.10.22
4.2.1
4.7.1
4.3.1
4.6.8
5.0.1
5.0.4
4.10.19
4.10.17
4.5.1
4.6.9
4.10.13
4.3.2

4.8.7
2.1
4.6.5
4.1.1
4.2
4.7.2
4.2.6
4.10.14
4.7.6
2.1
4.7.3
5.0.6
4.6.11
4.2.7
4.2.19
4.7.4

5.0.4
4
4.3
4.1

4.4
4.8.4
5.0.5
4.2.18
4.2.5
2
4.10.19

AMS-MAA-SIAM Joint Policy Board .
AMS-Real Sociedad Matematica Espafiola (RSME) Joint

Program Committee, Seville, Spain, June 2003 ..
AMS-SIAM Committee on Applied Mathematics .....
AMS-SIAM Committee to Select the Winner of the Wiener

Prize .
AMS-Sociedad Mexicana Mathematica (SMM) Joint

Program Committee, May 13-15,2004 .
Abstracts Editorial Committee . . . . . . . . . . . . . . . .
Academic Freedom, Tenure, and Employment Security .
Agenda and Budget .
Agenda for Business Meetings . . . . . . . . . . . . . . . .
American Association for the Advancement of Science .
American Mathematics Competition, Committee on. . .
Annual Survey Data Committee . . . . . . . . . . .
Applied Mathematics, AMS-SIAM Committee on .
Archives .
Arnold Ross Lecture Series Committee. . . . . . .
Arrangements Committee for the Baltimore Meeting . .
Audit .
Award for Distinguished Public Service, Committee to

Select the Winner of the . . . . . . . . . . . . . . . .
Board of Trustees .
Books and Journal Donations Steering Committee ..
Bulletin (New Series) ....
CAFTES.
CBMS .
COE .
CRUME.
CSP ...
Canadian Mathematical Society . . .
Centennial Fellowships . . . . . . . .
Central Section Program Committee
Chinese, Translation from
Collected Works ...
Colloquium . . . . . . . . .
Colloquium Lecture . . . .
Commission on Professionals in Science and Technology
Committee on Committees . . . . . . . . . . . . . . . . . .
Committee on the American Mathematics Competition

(MAA) .
Committees . . . . . . . . . . . . . . . . .
Committees of the Board of Trustees. . . . . . . . . . .
Committees of the Council . . . . . . . . . . . . . . . . .
Committees of the Executive Committee and Board of

Trustees .
Conant Prize, Committee to Select the Winner of the . .
Conference Board of the Mathematical Sciences
Conformal Geometry and Dynamics
Contemporary Mathematics . . . . . . . . . . . . .
Council .
Data Committee .
E. H. Moore Research Article Prize, Committee to Select

the Winner of the . . . . . . . . . . . . . . . . . . . .
EC .
Eastern Section Program Committee . . . . . . . . . . . .
Editorial Boards . . . . . . . . .. .. . . . . . . . . . . .
Editorial Committees .
Education .
Electronic Research Announcements
Employment Opportunities. . . . . .
Ethics .
Executive Committee of the Council
Fan Fund .
Fulkerson Prize Committee. . . . . . . . . . . . . . . . . .
Gibbs Lecturer for 2003 and 2004, Committee to Select
Graduate Studies in Mathematics .
History of Mathematics . . . . . . . .
Human Rights of Mathematicians .

2004

2003

2004

4.3.1
4.1.3

4.10.16

4.10.4

4.10.14

4.10.7

4.10.12

4.10.21

4.10.8
4.10.11
4.10.9
4.10.10

David Kinderlehrer

David Eisenbud

Noam Elkies

Conference Board of the Mathematical
Sciences

5.0.5.

6. Index
ABC Committee . . . . . . . . . . . . . . . . . . . . . . . .
AMS Fellows Program Subcommittee .
AMS-ASA-AWM-IMS-MAA-NCTM-SIAM Committee on

Women in the Mathematical Sciences. . . . . . .. 4.10.1
AMS-ASL-IMS-SIAM Committee on Translations from

Russian and Other Slavic Languages . . . . . . .. 4.10.2
AMS-Deutsche Mathematiker Verinigung

(DMV)-Osterrichische Gesellschaft (OMG) Joint
Program Committee, Mainz, Germany June, 16-19
2005 4.10.20

AMS-IMS-SIAM Committee on Joint Summer Research
Conferences in the Mathematical Sciences. . . .. 4.10.3

AMS-IMS-SIAM Summer Research Conference Advisory
Panel .

AMS-India Joint Program Committee, Goa, India,
December 17-20, 2003 .

AMS-MAA Arrangements Committee for the Phoenix
Meeting January 7-10, 2004 . . . . . . . . . . . 4.10.13

AMS-MAA Committee on Cooperation . . . . . . . . . .. 4.10.5
AMS-MAA Committee on Mathematicians with Disabilities 4.10.6
AMS-MAA Committee on Research in Undergraduate

Mathematics Education (CRUME) .
AMS-MAA Committee on Teaching Assistants and

Part-time Instructors (TA/PTI) . . . . . . . . . .
AMS-MAA Exhibits Advisory Subcommittee .
AMS-MAA Joint Archives Committee .
AMS-MAA Joint Meetings Committee .
AMS-MAA Joint Program Committee for the Phoenix

Meeting January 7-10, 2004 .
AMS-MAA-SIAM Frank and Brennie Morgan Prize for

Outstanding Research in Mathematics by an
Undergraduate Student . . . . . . . . . . . .

AMS-MAA-SIAM Joint Committee on Employment
Opportunities . . . . . . . . . . . . . . . . . .
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4.5

5.0.8
4.10.3
4.2.8
4.4.1
1.1
4.9.1
4.5.4
4.4.1

5.0.9
4.8.5
4.2.9
4.2.10
4.2.11
4.6.1
2.0.3
4.2.15
4.8.6
4.2.10

5.0.7
4.3.3
4.10.14
4.10.15
4.2.17
4.10.9
4.10
4.10.10
4.10.15

4.2.16
4.2.17
4.10.2
3

4.7
4.8.10
4.2.21
4.10.3
4.10.8
4.8.2
5.0.10
4.2.15

Status of the Profession. . . . .
Steele Prizes . . . . . . . . . . . . . . . . . . . . . .
Student Mathematics Library ..
Summer Research Conferences
TA/PTI .
The Stefan Bergman Trust . . . .
Theoretical and Applied Mechanics .
Transactions and Memoirs
Translations:

Chinese .
Japanese .
Russian and Other Slavic Languages

Trustees .
U.S. National Committee on Theoretical and Applied

Mechanics . . . . . . . . . . . . . . . . . . . . . . .. 5.0.10
Undergraduate Program in Mathematics, MAA Committee

on . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0.9
University Lecture Series . . . . . . . . . 4.2.22
Veblen Prize. . . . . . . . . . . . . . . . . 4.8.11
Western Section Program Committee. . 4.6.7
Wiener Prize. . . . . . . . . . . . . . . . 4.10.18
Women in the Mathematical Sciences. . 4.10.1
Young Scholars Awards. . . . . . . . . . 4.7.8

4.6.4
4.6.5
4.6.2
4.6.6
4.6.7
4.6
4.5.5
4.2.20
5
2.0.2
4.10.2
4.3.4
4.8.9
4.7.7
4.6.3
4.6.6
4.3.4

Institutes and Symposia. . . . . . . . . . . . . . . . . . .. 4.9
Internal Organization of the American Mathematical

Society .
International Congress on Mathematical Education

(ICME-10) Steering Committee
Investment.
JCEO .
JPBM .
Japanese, Translation from.
Joint Archives Committee
Joint Committees .
Joint Meetings Committee
Joint Policy Board .....
Joint Public Service Award Committee of the

AAS-AMS-APS .
Joint Summer Research Conferences
Journal of the AMS .
LRP .
Liaison Committee .
Liaison Committee with AAAS .
Library Committee . . . . . . . .
Long Range Planning. . . . . . .
MAA Committee on Undergraduate Program in

Mathematics (CUPM) .
Math in Moscow Progam-Travel Support ..
Mathematical Reviews .
Mathematical Surveys and Monographs
Mathematics of Computation
Meetings and Conferences
Members at Large .
Memoirs .
Menger Prize Committee. .
Monographs . . . . . . . . . . . . . . . . . . . . . . . . . .
Morgan Prize Committee for Outstanding Research in

Mathematics by an Undergraduate Student,
AMS-MAA-SIAM Committee on. . . . . . . . . . .. 4.10.16

National Awards and Public Representation. 4.8.8
National Meetings .... 4.6.2
Nominating . . . . . . . . . . . . . . . 4.4.2
Nominating Committee . . . . . . . . 4.1.2
Nominating Committee of the ECBT 4.4.2

- Notices Editorial Board 4.2.12
Officers. . . . . . . . . 1
Officers of the AMS 2.0.1
PSAM . . . . . . . . . . . . . . 4.2.14
Prizes and Awards . 4.8
Proceedings . . . . . 4.2.13
Proceedings of Symposia in Applied Mathematics 4.2.14
Profession . . . . . . . . . . . . . . . . . . . . . . . . . 4.7.5
Professional Ethics. . . . . . . . . . . . . . . . . . . 4.7.6
Professionals in Science and Technology, Commission on 5.0.3
Program Committees

Central .
Eastern .
National Meetings
Southeastern .
Western .
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October 2003

;', 1-5 The First International Conference on p-Adic Mathematical
Physics, p-ADIC MATHPHYS.2003, Steklov Mathematical Institute
Moscow, Russia. '
Descri~tion: p-Adic mathematical physics is a quickly developing
area WIth numerous applications in different fields ranging from
quantum theory to disordered and chaotic systems to molecular
biology and information science. The aim of this conference is
to present recent results in p-adic mathematical physics, related
fields, and applications, as well as to discuss earlier results and
possible future directions of investigation.
Scope: p-Adic quantum mechanics, string theory, and field the
ory; Planck scale physics, quantum cosmology; p-adic dynamical
s~stems and stochastic processes; p-adic methods in spin glasses,
dIsordered and chaotic systems, mesoscopic systems and molecular
dynamic~, molecular biology, information and computer science;
non-archimedean and noncommutative geometry; p-adic math
ematical physics and number theory, (Riemann) zeta-functions,
algebraic geometry, motives, representation theory, spectral the
ory, functional analysis.
Organizing Committee: B. Dragovich (Yugoslavia), A. Khrennikov
(Sweden), A. N. Kochubei (Ukraine), S. V. Kozyrev (Secretary, Russia),
V. S. Vladimirov (Cochairman, Russia), 1. V. Volovich (Cochairman
Russia). '
Information: Titles and abstracts can be submitted to scientific
secretary S. V. Kozyrev, kozyrev(Qmi . ras . rUe Further information
is available on the website http://www.mi.ras.ru/~volovich/.

;', 7-9 DIMACS Workshop on Computer-Aided Design and Man
ufacturing, DIMACS Center, Rutgers University, Piscataway, New
Jersey.

This section contains announcements of meetings and conferences
of interest to some segment of the mathematical public, including ad
hoc, local, or regional meetings, and meetings and symposia devoted
to spetialized topics, as well as announcements of regularly scheduled
meetings of national or international mathematical organizations. A
complete list of meetings of the Society can be found on the last page of
each issue.
An announcement will be published in the Notices if it contains a call
for papers and specifies the place, date, subject (when applicable), and
the speakers; a second announcement will be published only if there
are changes or necessary additional information. Once an announcement
has appeared, the event will be briefly noted in every third issue until
it has been held and a reference will be given in parentheses to the
month, year, and page of the issue in which the complete information
appeared. Asterisks (;'~) mark those announcements containing new or
revised information.
In general, announcements of meetings and conferences held in North
America carry only the date, title of meeting, place of meeting, names of
speakers (or sometimes a general statement on the program), deadlines
for abstracts or contributed papers, and source of further information.
Meetings held outside the North American area may carry more detailed
information. In any case, if there is any application deadline with

Description: Computer-aided design and manufacturing
(CAD/CAM) is concerned with all aspects of the process of
designing, prototyping, manufacturing, inspecting, and maintain
ing complex geometric objects under computer controL As such,
there is a natural synergy between this field and computational ge
ometry (CG), which involves the design, analysis, implementation,
and testing of efficient algorithms and data representation tech
niques for geometric entities such as points, polygons, polyhedra,
curves, and surfaces. On the one hand, CG can bring about signifi
cant performance improvements in CAD/CAM, while on the other
hand, CAD/CAM can be a rich source of interesting new problems
~hat pro~denew impetus do research in CG. Indeed, such two-way
InteractIon has already been witnessed in recent years in areas
such as numerically controlled machining, casting and injection
molding, rapid prototyping and layered manufacturing, metrology,
and mechanism/linkage design, to name just a few.

The purpose of this workshop is to further promote this
interaction by bringing together researchers from both sides of
the aisle to assess the current state of work at the interface of the
two fields, to identify research needs, and to establish directions
for collaborative future work. A combination of invited talks
contributed papers, and a panel discussion is envisioned. '

Topics to be addressed include, but are not limited to
geometric aspects of manufacturing processes (from traditional
machining to layered manufacturing to nanoscale manufacturing),
process planning and control, rapid prototyping technologies,
computational metrology and tolerancing, geometric problems
in mechanism design, geometric constraint systems, geometric
modeling related to manufacturing, computer vision and robotics
related to manufacturing, and geometric issues in standards
development.

respect to participation in the meeting, this fact should be noted.
All communications on meetings and conferences in the mathematical
sciences should be sent to the Editor of the Notices in care of the American
Mathematical Society in Providence or electronically to natices©ams . arg
or mathcal©ams . argo
In order to allow participants to arrange their travel plans, organizers of
meetings are urged to submit information for these listings early enough
to allow them to appear in more than one issue of the Notices prior to
the meeting in question. To achieve this, listings should be received in
Providence eight months prior to the scheduled date of the meeting.
The complete listing of the Mathematics Calendar will be published
only in the September issue of the Notices. The March, June, and
December issues will include, along with new announcements, references
to any previously announced meetings an.r conferences occurring within
the twelve-month period following the month of those issues. New
information about meetings and conferences that will occur later than
the twelve-month period will be announced once in full and will not be
repeated until the date of the conference or meeting falls within the
twelve-month period.
The Mathematics Calendar, as well as Meetings and Conferences of
the AMS, is now available electronically through the AMS website on the
World Wide Web. To access the AMS website, use the URL: http://www .
ams. arg/.
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Organizers: D. Dutta, Univ. of Michigan, Ann Arbor, em~il: dutt~@

engin. umich. edu; R. janardaIi, Univ. of Minnesota, Ml~lIleapoh.s,

email: j anardan@cs . umn. edu; M. Smid, Carleton UillV., emaIl:
michiel@scs.carleton.ca.
How to Participate: Authors are invited to submit abstracts for
talks to be given at the workshop. Please email michiel@scs.
carleton. ca an abstract (of up to 2 pages) and a draft of a paper
(if available), preferably in PDF format.

Submission of material that will also be submitted to (or
is to appear in) a refereed conference or journal is allowed and
encouraged. After the workshop, the organizers plan to invite
high-quality papers, previously unpublished, for inclusion in the
AMS-DIMACS series (http://dimacs.rutgers.edu/Volumes/).
Deadlines (new dates): Submissions due: August 13, 2003. Accep
tance notification: By August 27, 2003.
Information: http://dimacs.rutgers . edu/Workshops/
CompAided/ .

;', 18-22 Workshop and Conference on Logic, Algebra, and Arith
metic, Institute for Studies in Theoretical Physics and Mathematics,
Tehran, Iran.
Workshop Topics: The focus of the meeting is on mathematical
logic and its applications in algebra and arithmetic.
Workshop Program: The opening will take place on the morning of
Saturday, October 18. The scientific activities will start right after
and will last until the afternoon of Wednesday, October 22. Details
of the program will be announced later.
Deadlines: September 3 for receiving abstracts of contributed
papers. September 10 for receiving requests for local support.
September 17 for receiving completed registration forms.
Confirmed Invited Speakers: L. van den Dries (Univ. of Illinois at
Urbana-Champaign, USA); A. Enayat (American Univ., Washington,
DC, USA); Y. L. Ershov (Sobolev Inst. of Math., Russia); 1. Kalantari
(Western Illinois Univ., USA); F.-V. Kuhlmann (Univ. ofSaskatchewan,
Canada); S. Kuhlmann (Univ. ofSaskatchewan, Canada); A. Macintyre
(Univ. of Edinburgh, UK); A. Pillay (Univ. of Illinois at Urbana
Champaign, USA); A. Visser (Univ. Utrecht, the Netherlands).
Organizers: S. Mohammad Bagheri (IPM and Tarbiat Modarres
Univ., Iran); A. Enayat (American Univ., Washington, DC, USA); 1.
Kalantari (Western Illinois Univ., USA); M. j. A. Larijani (IPM, Iran);
M. Moniri (IPM and Tarbiat Modarres Univ., Iran); M. Moniri (IPM
and Shahid Beheshti Univ., Iran), Coordinator; M. Pourmahdian
(IPM and Amir Kabir Univ. of Technology, Iran). With the help of:
G. B. Khosrovshahi (head of School of Math. of IPM).
Information: http://www.ipm.ac.ir/logic2003.

;', 20-22 Mini-Conference and Workshop on Concentration Phe
nomenon, Transformation Groups, and Ramsey Theory, Univer
sity of Ottawa, Ontario, Canada.
Description: The workshop, sponsored by The Fields Institute, will
consist of a series of lectures concerning dynamics and geometry
of "large infinite-dimensional" groups, in particular interactions
between the phenomenon of concentration of measure on high
dimensional structures, actions of large groups on compact spaces,
and combinatorial Ramsey-type results. The lectures will presume
no particular background and are intended to bring researchers
and graduate students up to date on the latest developments. There
will also be an open problem discussion session and possibly a
session for short contributed talks. Send expressions of interest to
V. Pestov at vpest283@science .uottawa. ca.
Lecturers: T. Giordano (Ottawa), E. Glasner (Tel-Aviv Univ.), V. Mil
man (Tel-Aviv Univ.) , S. Solecki (Univ. of Illinois), S. Todorcevic (Paris
VII), V. V. Uspenskij (Ohio Univ.), A. M. Vershik (St. Petersburg), and
B. Weiss (Hebrew Univ.).
Organizers: T. Giordano, D. Handelman, V. Pestov.
Fu nd ing: Funding support is available .for graduate students to
partially cover local expenses and travel. Some funding may also
be available to postdocs depending on budget constraints.

Mathematics Calendar

Information: http://www.fields.utoronto.ca/programs/
scientific/03-04/cgr/.

;', 30-31 DIMACS Workshop on Data Mining Techniques in Bioin
formatics, DlMACS Center, Rutgers University, Piscataway, New
Jersey.
Description: In recent years high-throughput experimental meth
ods in molecular biology have resulted in enormous amounts of
data, both in terms of volume and in terms of new types of data.
In addition to complete genome sequences, we have gene expres
sion data, protein structural data, protein-protein interaction data,
and protein-DNA interaction data. Data mining techniques will
playa large role in analyzing and integrating these large biolog
ical datasets, as well as in discovering the biological processes
underlying these data.

The goal of this workshop is to bring together researchers
in both data mining and bioinformatics, with the aim of exploring
new techniques and insights for deciphering biological databases.
Organizers: M. Singh, Princeton Univ., mona@cs .princeton. edu;
M. Gerstein, Yale Univ., Mark. Gerstein@yale . edu.
Local Arrangements: M. Mercado, DlMACS Center, mercado@
dimacs. rutgers. edu, 732-445-5928.
Information: http://dimacs . rutgers. edu/Workshops/
Techniques/.

November 2003

;', 3-6 IMA Hot Topics Workshop: Agent Based Modeling and
Simulation, Institute for Mathematics & its Applications (IMA),
University of Minnesota, Minneapolis, Minnesota.
Organizers: F. Castiglione (CNR, Italy), J. Cullum (Los Alamos
National Laboratory), S. Eubank (Los Alamos National Laboratory),
]. Kephart (IBM), (Marathe M. Los Alamos National Laboratory), Z.
Toroczkai (Los Alamos National Laboratory).
Contact: Inst. for Math. and its AppL, Univ. of Minnesota, 207
Church St., SE, 400 Lind Hall, Minneapolis, MN 55455; phone:
612-624-6066; email: visit@ima. umn. edu.
Information:http://www . ima. umn. edu/complex/fall/agent .html.

;', 6-8 Mathematical and Computational Modeling of Biological
Systems, Texas Tech University, Lubbock, Texas.
Description: A minisymposium on Mathematical and Computa
tional Modeling of Biological Systems will be held November 6-8,
2003, at Texas Tech University. The objective of the minisymposium
is to bring together some of the most distinguished members and
outstanding early-career scholars in mathematical sciences and
biomedical engineering who have contributed extensively to the
central theme. These scholars will deliver lectures, with the expec
tation of providing members of the mathematical and engineering
community an opportunity to learn about new research venues. In
addition, the invited speakers will host panel sessions designed to
afford the participants a chance to ask questions and to interact
personally with the invited speakers. This minisymp0sium is highly
multidisciplinary and will provide a forum for the exposure and
exchange of ideas, methods, and results in the underlying theme of
the conference. The conference program will initiate new collabo
rations between mathematics and all areas of science, engineering,
and science education.
Speakers: The distinguished speakers who have accepted our
invitation to deliver the keynote lectures for this minisymposium
are:]. Humphrey, Texas A&M Univ.; j. Keener, Univ. of Utah; M. Reed,
Duke Univ.; A. Sherman, National Institute of Health; C. Taylor,
Stanford Univ. The outstanding early-career speakers who have
committed to participate include: T. Jackson, Univ. of Michigan;
M. S. Olufsen, North Carolina State Univ.
Organizer: P. Seshaiyer, Texas Tech Univ.
Sponsor: The minisymposium is primarily sponsored with the
generous support of the National Science Foundation, the Whitaker
Foundation, Prof. Frits Ruymgaart Paul Whitfield Endowed Horn
Professorship, andby the Department ofMathematics and Statistics.
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We are soliciting applications from senior undergraduate students,
graduate students, postdoctoral students, and early-career scien
tists in applied mathematics and bioengineering to participate in
the workshop. All selected participants will receive local and travel
expenses (including airfare, local room and board). An online ap
plication is available on the website listed below, and applications
must be received by September 10,2003, for full consideration.
Information: http://www .math. ttu. edu/-padhu/red03. html;
email: padhu©math. ttu . edu.

~'( 20-21 First Northeast Probability Seminar, CUNY Graduate
Center, New York, New York.
Invited Speakers: N. Eisenbaum (Univ. Paris VI), J. Fill (Johns
Hopkins Univ.), Y. Xiao (Michigan State Univ.), and O. Zeitouni
(Univ. of Minnesota, and Technion).
Organizers: 1. Hueter and]. Verzani.
Information: http://www .math. csi . cuny. edu/probability/
NortheastProbabilitySeminar/.

December 2003

~'( 11-1 6 Conference on Algebra and NumberTheory, The University
of Hyderabad, India.
Organizing Committee: M. S. Raghunathan (Chairman), T. Ama
ranath, J-P. Colliot-Thelene, V. K. Murty, R. Parimala, D. Prasad, V.
Suresh, and R. Tandon.
Organizing Secretary: R. Tandon.
Information and Applications: A list of conference speakers
and other details are provided on our website: http://www .uohyd.
ernet. in. Applications (by email) are invited from the international
mathematical community to attend the conference. The organizers
cannot support the travel of any participants but can support the
boarding and lodging of a limited number of participants. Please
send your applications to rtsm©uohyd. ernet . in.

January 2004

~'( 12-1 7 Winter School on Transport Equations and Control Theory
for PDEs, Casa della Gioventtl, Bressanone (Bolzano), Italy.
Aim and Scope: The aim of the school is to provide a broad
and up-to-date introduction to two vital areas of research in
partial differential equations (PDEs) that have received increasing
attention in the past few years: the study of transport equations
with irregular coefficients and the theory of control problems for
(linear and nonlinear) hyperbolic equations. The school is addressed
to Ph.D. students as well as to postdoctoral and active researchers
who have experience or are interested in these areas of PDEs and
control theory.
Prog ram: Two courses (of about 10-12 hours each) will be delivered:
F. Bouchut, Ecole Normale Superieure, Paris: "An introduction to
the theory of linear transport equations"; R. Triggiani, Univ. of
Virginia: "An introduction to control theory for hyperbolic PDEs".
There will also be a few invited lectures (of one hour each) on topics
related to the courses.
Organizing Committee: F. Ancona (Univ. of Bologna), S. Bianchini
(IAC-CNR, Roma), R. M. Colombo (Univ. of Brescia), A. Marson (Univ.
of Padova).
Information: http://www.math.unipd.it/-marson/GNAMPA/
WinterSchool. Participants are recommended to register according
to the modalities reported on the website. No registration fee is
required.
Contacts: A. Marson, Dipartimento di Matematica Pura edApplicata,
Via G. Belzoni 7,1-35131 Padova, Italy; phone: ++39 049 8275945, fax:
++39 049 8275892; email: marson@math. unipd . it; http://www .
math. unipd. i t/-marson. F. Ancona, Dipartimento di Matematica
and C.I.R.A.M., Via Saragozza 8, 1-40123 Bologna, Italy; phone: ++39
051 2093906; fax: ++39 051 582528; email: ancona@ciram. unibo.
it; http://www. ciram.unibo. it/ancona.

March 2004

~'( 15-19 Workshop on Nonlinear Wave Equations, The Fields
Institute, Toronto, Ontario, Canada.
Organizing Committee: C. Bardos, ]. Colliander, W. Craig (Chair),
N. Ercolani, C. Sulem.
Information: http://www.fields.utoronto.ca/programs/
scientific/03-04/pde/nonlinear_wave/index.html.

~'( 29-April 2 Workshop on Kinetic Theory, The Fields Institute,
Toronto, Ontario, Canada.
Organizing Committee: D. Levermore, Th. Passot, C. Sulem (Chair),
P. L. Sulem.

April 2004

~'( 2-4 Midwest Several Complex Variables Meeting, University of
Western Ontario, London, Ontario, Canada.
Description: In conjunction with the department's annual Dis
tinguished Lecture Series, given by Y.-T. Siu, Harvard University,
April 1-3, 2004.
Organizers: D. Coman, F. Larusson, E. Poletsky.
Information: http://www.math.uwo.ca/-larusson/scv .html.

~'( 5-8 Joint Meeting of the 56th British Mathematical Colloquium
and the 17th Annual Meeting of the Irish Mathematical Society
(BMC2004), Queen's University Belfast, Belfast, Northern Ireland.
Plenary Speakers: A. Kechris (Pasadena), S. Patterson (Goettingen),
G. Pisier (Paris), C. Procesi (Rome), G. Ziegler (Berlin), E. Zelmanov
(San Diego).
Organizing Committee: M. Mathieu (Chair), D. Armitage (Secretary),
L. Halbeisen (Treasurer).
Special Sessions: Noncommutative Functional Analysis, Combina
torics.
Support: We gratefully acknowledge the financial support BMC2004
receives from the London Mathematical Society and the Irish
Mathematical Society.
Information: http://www.qub.ac . uk/bmc2004.

May 2004

~'( 3-5 SIAM Conference on Imaging Science (lS04), Marriott City
Center, Salt Lake City, Utah.
Conference Themes: Image acquisition; image reconstruction and
restoration; image storage; compression; and retrieval; image cod
ing and transmission; PDEs in image filtering and processing; image
registration and warping; image modeling and analysis; statistical
aspects of imaging; wavelets and multiscale analysis; multidimen
sional imaging sciences; inverse problems in imaging sciences;
mathematics of visualization; biomedical imaging; applications.
Sponsor: SIAM Activity Group on Imaging Science (SIAG/IS).
Program Committee Cochairs: C. Johnson, Univ. of Utah; R.
Whitaker, Univ. of Utah.
Program Committee (partial list): S. Acton, Univ. of Virginia;
A. Aldroubi, Vanderbilt Univ.; F. L. Bookstein, Univ. of Michigan,
Ann Arbor; E. ]. Candes, Calif. Inst. of Tech.; E. R. Dougherty,
Texas A&M Univ.; L. Florack, Tech. Univ. Eindhoven, Netherlands;
S. Haker, Harvard Univ.; S. Osher, Univ. of Calif., Los Angeles;
F. Santosa, Univ. of Minnesota; G. Sapiro, Univ. of Minnesota; A.
Tannenbaum, Georgia Inst. of Tech.; M. Unser, Ecole Polytech.
Federale de Lausanne, Switzerland; ]. Weickert, Saarland Univ.
Germany; A. Yezzi, Georgia Inst. of Tech.
Invited Plenary Speakers (partial list): P. Basser, National Institutes
of Health; G. Seroussi, Hewlett Packard; A. Toga, Univ. of California,
Los Angeles; D. Wandell, Stanford Univ.
Deadlines: Minisymposium proposals: October 2, 2003. Minisym
posium abstracts: October 30, 2003. Contributed abstracts in
lecture or poster format: October 30, 2003.
Information: http://www.siam.org/meetings/is04/part.htm.
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-k 11-1 5 IMA Hot Topics Workshop: Compatible Spatial Discretiza
tions for Partial Differential Equations, Institute for Mathematics
& its Applications (IMA), University of Minnesota, Minneapolis,
Minnesota.
Organizers: D. N. Arnold (IMA), P. Bochev (Sandia National Labo
ratories), R. Lehoucq (Sandia National Laboratories), R. Nicolaides
(Carnegie-Mellon Univ.) , M. Shashkov (Los Alamos National Labo
ratory).
Contact: Inst. for Math. and its Appl., Univ. of Minnesota, 207
Church St., SE., 400 Lind Hall, Minneapolis, MN 55455; phone:
612-624-6066; email: visit©ima. umn.
Information: http://www . ima. umn. edu/complex/spring/
discretization.html.

June 2004

~', 13-1 6 SIAM Conference on Discrete Mathematics (DM04), Loews
Vanderbilt Plaza Hotel, Nashville, Tennessee.
Description: Discrete mathematics is a branch of the mathematical
sciences with a wide range of challenging research problems
and important applications in industry. Discrete mathematics has
applications to all fields of computer science and to the physical and
biological sciences. It is used extensivelyintelecommunications, and
information processing and manufacturing, and many businesses
and industries use techniques of discrete optimization to improve
the efficiency of their operations.

Discrete mathematics is a dynamic field in both theory and
applications. Researchers in discrete mathematics have established
important connections with mainstream areas of pure and applied
mathematics, and as a consequence research techniques and
problems are drawn from a wide range of different fields, including
algebra, topology, geometry, probability, analysis, and logic.

The purpose of this conference is to highlight the major the
oretical advances in the field, the development of new tools for
discrete mathematics, and the most significant of the new applica
tions of discrete mathematics to problems arising in industry and
business. The conference also seeks to bring together participants
from the many different environments where discrete mathematics
is developed and applied.
Information: email: meetings©siam. org.

-:, 13-1 8 Algorithmic Number Theory Symposium VI (ANTS-VI),
United States Naval Academy, Annapolis, Maryland.
Information: For information about ANTS VI see the conference
website at http://www . ew. usna. edu/~ants/.

~', 21-25 Conference on Surface Water Waves, The Fields Institute,
Toronto, Ontario, Canada.
Organizing Committee: j. Carter (Colorado), W. Craig (McMaster),
B. Deconinck (Colorado), j. Hammack (Pennsylvania), D. Henderson
(Pennsylvania), D. Nicholls (Minnesota), H. Segur (Colorado), C. Sulem
(Toronto).

July 2004

~', 4-11 The 10th International Congress on Mathematical Educa
tion, Copenhagen, Denmark.
Description: The aim of the ICME congresses is to: (1) Show what
is happening in mathematics education worldwide in terms of
research as well as teaching practices. (2) Exchange information on
the problems of mathematics education around the world. (3) Learn
and benefit from recent advances in mathematics as a discipline.
ICME-10 hopes to attract 3,000-4,000 researchers in mathematics
education; mathematics educators, including teachers; and others
working within the educational system from about 100 countries.
Application and Information: For an application to attendICME-10,
please visit our website at http://www.icme-iO.dk. Applications
for a travel grant are also available on the NCTM website, http : / /
www.nctm.org/icme10/icme10_application.doc.

Mathematics Calendar

-:, 19-23 XVIII Escola de Algebra (Eighteenth Algebra School), State
University of Campinas (UNICAMP), Campinas, SP/Brazil.
Program: Minicourses at different levels of 5 one-hour lectures
each, invited conference cycles of 3 one-hour lectures each, invited
conference talks of one-hour each, research communications of
half an hour each, poster sections.
Conference Topics: Commutative and Noncommutative Algebra,
Ring and Group Theory, Algebraic Geometry, Number Theory and
Representation Theory.
Scientific Committee: A. Hefez (UFF), A. Paques (UNIAMP), A. Simis
(UFPe), G. Leal (UFRj), M. Ferrero (UFRGS), I. Shestakov (USP), and S.
Sidki (UnB).
Organizing Committee: A. J Engler (UNICAMP), D. Kochloukova
(UNICAMP), F. U. Coelho (USP), N. Rocco (UnB), P. Koshlukov
(UNICAMP), and P. Brumatti (UNICAMP).
Deadlines: March 31,2004 (for communications and posters).
Information: http://www.ime.unicamp .br/~escola; email:
escola©ime.unicamp.br.

September 2004

~', 19-22 The First International Conference on Complex Sys
tems CSIMTA 2004 (Complex Systems Intelligence and Modern
Technology Applications), Cherbourg, France.
Aim: The aim of this conference is to create an interdiciplinary
forum for all scientists concerning complexity.
Information: http://www.chbg.unicaen.ir/lusac/csimta.
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PLEASE NOTE: Order online to receive your discount. Discount applies to limited quantities. DIRECT SALES ONLY.
NOT AVAILABLE TO BOOKSTORES OR AGENTS. Sale ends December 29, 2003.

lAMS BOOKSTORE I

ContemplWary Mathematics
This series includes proceedings of the AMS
IMS-SIAM Summer Research Conferences in the
Mathematical Sciences, proceedings of AMS
special sessions, and conferences and symposia
sponsored by other organizations.

Operads: Proceedings of
Renaissance Conferences
Jean-Louis Loday, University of Strasbourg,
France, James D. Stasheff, University of North
Carolina, Chapel Hill, and Alexander A.
Voronov, CNRS, Universite Louis Pasteur,
Strasbourg, France, Editors
Volume 202; 1997; 443 pages; Softcover; ISBN 0
8218-0513-4; List $89; Sale price $27, Order code
CONM/202

CRM Proceedings &' Lecture
Notes
This series contains conference proceedings and
lecture notes from important research conferences
held at the Centre de Recherches Mathematiques.

Advances in Mathematical
Sciences: CRM's 25 Years
Luc Vinet, Centre de Recherches
Mathematiques, Universite de Montreal, PO,
Canada, Editor
Volume 11; 1997; 491 pages; Softcover; ISBN 0-8218
0686-6; List $104; Sale price $31, Order code
CRMP/11

Lipa's Legacy
J6zef Dodziul< and Linda Keen, City University
of New York, New York, Editors
Volume 211; 1997; 479 pages; Softcover; ISBN 0
8218-0671-8; List $75; Sale price $23, Order code
CONM/211

Selected Papers of Walter E. Thirring
with Commentaries
Walter E. Thirring, University of Vienna, Austria
Volume 8; 1997; 729 pages; Hardcover; ISBN 0-8218
0812-5; List $142; Sale price $43, Order code
CWORKS/8

The Collected Works of
Julia Robinson
Solomon Feferman, Stanford University, CA,
Editor
Volume 6; 1996; 338 pages; Hardcover; ISBN 0-8218
0575-4; List $72; Sale price $29, Order code
CWORKS/6

This series brings together the collected works of
outstanding mathematicians who produced a
substantial body of work during their careers. Each
collection contains either the complete works of an
individual or selected papers.

Algebraic Ideas in Ergodic Theory
Klaus Schmidt, Vienna, Austria
Number 76; 1990; 94 pages; Softcover; ISBN 0-8218
0727-7; List $33; Sale price $17, Order code CBMS/76

Classical Aspherical Manifolds
F. Thomas Farrell and L. Edwin Jones
Number 75; 1990; 54 pages; Softcover; ISBN 0-8218
0726-9; List $27; Sale price $14, Order code CBMS/75

Collected WlWks

CBMS Regional Conference
Series in Mathematics
Each monograph is the written account of
lectures given by the author as principal speaker
during one of the regional conferences spon
sored by the Conference Board of the
Mathematical Sciences and supported by the
NSF. The lectures are expository in nature and
are accessible to nonspecialists.

.amsbookstore.org

End-of-Year Publish.er's Discount
Sale, Exclusively on the AMS

Bookstorel
Save up to 70%! Hundreds of Titles to Choose From!

www.amsbookstore.org
These are just a few of the great titles om sale.

Wave Propagation. Scattering Theory
M. Sh. Birman, Editor
Volume 157; 1993; 256 pages; Hardcover; ISBN 0
8218-7507-8; List $110; Sale price $33, Order code
TRANS2/157

Contemporary Mathematical Physics
R. L. Dobrushin and R. A. Minlos, Institute of
Information Transmission Problems, Moscow,
Russia, M. A. Shubin, Northeastern University,
Boston, MA, and A. M. Vershik, Russian
Academy of Sciences, St. Petersburg, Russia,
Editors
(Advances in the Mathematical Sciences), Volume 175;
1996; 236 pages; Hardcover; ISBN 0-8218-0426-X;
List $104; Sale price $31, Order code TRANS2/175

Probability Contributions to
Statistical Mechanics
R. L. Dobrushin, Editor
Volume 20; 1994; 289 pages; Hardcover; ISBN 0
8218-4120-3; List $105; Sale price $32, Order code
ADVSOV/20

Each volume in this series is compiled by a
leading specialist in a particular area of mathe
matics and consists of high-quality articles written
by world-class mathematicians from Russia.

Unconventional Lie Algebras
Dmitry Fuchs, Editor
Volume 17; 1993; 216 pages; Hardcover; ISBN 0-8218
4121-1; List $110; Sale price $33, Order code
ADVSOV/17

A'lne'rican Mathematical
Society Translations-Series 2
Volumes in this series consist of articles originally
published in books and journals in Russia.
Recent titles feature articles offering new
research on single topics by world-class mathe
maticians.

1130 NOTICES OF THE AMS VOLUME 50, NUMBER 9



Hundreds of Titles to Choose From! Save up to 70%! www.amsbookstore.org

Order online to tal<e advantage of these great savings! Go to www.amsbookstore.org.

DIMACS: Series in Discrete
Mathematics and Thetwetical
Computer Science
This series contains volumes coming out of
programs at the Center for Discrete Mathematics
and Theoretical Computer Science (DIMACS),
headquartered at Rutgers University.

Mathematical Hierarchies and
Biology
Boris Mirkin, Rutgers University, Piscataway, NJ,
F. R. McMorris, University of Louisville, KY,
Fred S. Roberts, Rutgers University, New
Brunswick, NJ, and Andrey Rzhetsky, Columbia
University, NY, Editors
Volume 37; 1997; 388 pages; Hardcover; ISBN 0
8218-0762-5; List $83; All AMS members $66; Sale
price $33; Order code DIMACS/37

Network Threats
Rebecca N. Wright, AT&TLabs Research,
Florham Park, NJ, and Peter G. Neumann, SRI
International, Menlo Park, CA, Editors
Volume 38; 1998; 110 pages; Hardcover; ISBN 0
8218-0832-X; List $30; Sale price $15, Order code
DIMACS/38

Fields Institute
Communications
This series features proceedings and lecture
notes growing out of the various activities at The
Fields Institute for Research in Mathematical
Sciences located in Toronto (ON).

Dynamics and Control of
Mechanical Systems: The Falling
Cat and Related Problems
Michael J. Enos, Editor
Volume 1; 1993; 280 pages; Hardcover; ISBN 0-8218
9200-2; List $91; Sale price $36, Order code FIC/1

Fields Institute Monographs
This series features high-quality research mono
graphs growing out of the various activities at
The Fields Institute for Research in Mathematical
Sciences located in Toronto (ON).

Bordism, Stable Homotopy and
Adams Spectral Sequences
Stanley O. Kochman, York University, North
York, ON, Canada
Volume 7; 1996; 272 pages; Hardcover; ISBN 0-8218
0600-9; List $51; All AMS members $41; Sale price
$23, Order code FIM/7

Lifting Solutions to Perturbing
Problems in C*·Algebras
Terry A. Loring, University of New Mexico,
Albuquerque
Volume 8; 1997; 165 pages; Hardcover; ISBN 0-8218
0602-5; List $46; Sale price $23, Order code FIM/8

Introduction to Homotopy Theory
Paul Selick, University of Toronto, ON, Canada
Volume 9; 1997; 188 pages; Hardcover; ISBN 0-8218
0690-4; List $51; Sale price $23, Order code FIM/9

History ofMathematics
Titles in this series offer interesting historical
perspectives on the people and communities that
have profoundly influenced the development of
mathematics.

Poincare and the Three Body
Problem
June Barrow-Green, The Open University,
Milton Keynes, UK
Volume 11; 1997; 272 pages; Softcover; ISBN 0-8218
0367-0; List $41; All AMS members $33; Sale price
$21; Order code HMATH/11

Mathematics and Mathematicians
Mathematics in Sweden before 1950

Lars Garding, Lund University, Sweden
Volume 13; 1998; 288 pages; Hardcover; ISBN 0-8218
0612-2; List $79; Sale price $32, Order code HMATH/13

IAS/Park City Mathematics
Series
The lAS/Park City Mathematics Series publishes
lecture notes, graduate texts, and educational
material which arise out of the activities of the
Park City Geometry Institute (UT).

Hyperbolic Equations and
Frequency Interactions
Luis Caffarelli and Weinan E, New York
University-Courant Institute of Mathematical
Sciences, NY, Editors
Volume 5; 1999; 466 pages; Hardcover; ISBN 0-8218
0592-4; List $72; All AMS members $58; Sale price
$29; Order code PCMS/5

Lectures in Applied
Mathematics
Volumes in this series contain lectures on
various topics in applied mathematics given at
summer seminars in applied mathematics spon
sored by the AMS and SIAM.

Dynamical Systems and
Probabilistic Methods in Partial
Differential Equations
Percy Deift, New York University, Courant
Institute, NY, C. David Levermore, University of
Arizona, Tucson, and C. Eugene Wayne,
Pennsylvania State University, University Park,
Editors
Volume 31; 1996; 268 pages; Softcover; ISBN 0-8218
0368-9; List $30; Sale price $15, Order code LAM/31

Mathematical SU'MJeys and
Monographs
This series of high-level monographs is published
by the AMS to meet the need for careful exposi
tions in research fields of current interest.

Analysis of and on Uniformly
Rectifiable Sets
Guy David and Stephen Semmes
Volume 38; 1993; 356 pages; Hardcover; ISBN 0
8218-1537-7; List $117; Individual member $70; Sale
price $35; Order code SURV/38

Homeomorphisms in Analysis
Casper Goffman, Purdue University, West
Lafayette, IN, Togo Nishiura, Wayne State
University, Detroit, MI, and Daniel Waterman,
Syracuse University, NY
Volume 54; 1997; 216 pages; Hardcover; ISBN 0
8218-0614-9; List $72; Sale price $29, Order code
SURV/54

Knotted Surfaces and Their Diagrams
J. Scott Carter, University of South Alabama,
Mobile, and Masahico Saito, University of South
Florida, Tampa
Volume 55; 1998; 258 pages; Hardcover; ISBN 0
8218-0593-2; List $72; Sale price $29, Order code
SURV/55

Proceedings ofSymposia in
Pure Mathematics
Each book in this series contains papers, many
of them of a survey/expository nature, on a
specific active area of mathematics.

The Legacy of Norbert Wiener:
A Centennial Symposium
David Jerison, I. M. Singer, and Daniel W.
Stroock, Massachusetts Institute of Technology,.
Cambridge, Editors
Volume 60; 1997; 405 pages; Hardcover; ISBN 0
8218-0415-4; List $84; Sale price $34, Order code
PSPUM/60

Group Representations:
Cohomology, Group Actions and
Topology
Alejandro Adem, University of Wisconsin,
Madison, Jon Carlson, University of Georgia,
Athens, Stewart Priddy, Northwestern
University, Evanston, IL, and Peter Webb,
University of Minnesota, Minneapolis, Editors
Volume 63; 1998; 532 pages; Hardcover; ISBN 0
8218-0658-0; List $104; Sale price $31, Order code
PSPUM/63

Translations ofMathematical
Monographs
This series of translations contains works of
advanced mathematical research and exposition
primarily translated from Japanese and Russian.

Second Order Equations of Elliptic
and Parabolic Type
E. M. Landis, Moscow State University, Russia
Volume 171; 1998; 203 pages; Hardcover; ISBN 0
8218-0857-5; List $104; Sale price $31, Order code
MMONO/171
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Offered by the AMS

Algebra and Algebraic
Geometry

Contents: A linear ordering of braids; Self-distributivity;
Handle reduction; Finite trees; Automorphisms of a free
group; Curve diagrams; Hyperbolic geometry; Triangulations;
Bi-ordering the pure braid groups; Open questions; Bibliog
raphy; Index; Index of notations.

Panoramas et Syntheses, Number 14

June 2003, 190 pages, Softcover, ISBN 2-85629-135-X, 2000
Mathematics Subject Classification: 20F36, 06F15, 20C40,
20N02, 57M60, 57M07, Individual member $30, List $33,
Order code PASY/14N

In the decade since the discovery that Artin's braid groups
enjoy a left-invariant linear ordering, several quite different
approaches have been applied to understand this phenom
enon. This book is an account of those approaches, involving
self-distributive algebra, uniform finite trees, combinatorial
group theory, mapping class groups, laminations, and hyper
bolic geometry.

This volume is suitable for graduate students and research
mathematicians interested in algebra and topology.

This item will also be of interest to those working in geometry
and topology.

A publication of the Societe Mathematique de France (Marseille).
Distributed by the AMS in the U.S., Canada, and Mexico. Orders from
other countries should be sent to the SMF. Members of the SMF receive
a 30% discount from list.

Explorations in Complex
and Riemannian

Geometry
John Bland

Kong-Toe Kim
steven G. Krantz

Editors

Explorations in
Complex and
Riemannian
Geometry
A Volume Dedicated to
Robert E. Greene
John Bland, University of
Toronto, ON, Canada,
Kang-Tae Kim, Pohang

University of Science & Technology, Korea, and
Steven G. Krantz, Washington University, St.
Louis, MO, Editors

Analysis

This book contains contributions by an impressive list of
leading mathematicians. The articles include high-level survey
and research papers exploring contemporary issues in
geometric analysis, differential geometry, and several complex
variables. Many of the articles will provide graduate students
with a good entry point into important areas of modern
research.

The material is intended for researchers and graduate
students interested in several complex variables and complex
geometry.

This item will also be of interest to those working in geometry
and topology.

Contents: B. Berndtsson, Bergman kernels related to
Hermitian line bundles over compact complex manifolds;
J. P. D'Angelo, A gentle introduction to points of finite type
on real hypersurfaces; P. Eberlein, The moduli space of 2-step
nilpotent Lie algebras of type (p, q); F. Forstneric, The homo
topy principle in complex analysis: A survey; K. Grove,
Finiteness theorems in riemannian geometry; Y. Itokawa,
Y. Machigashira, and K. Shiohama, Generalized Toponogov's
theorem for manifolds with radial curvature bounded below;
H. Jacobowitz, The global isometric embedding problem; K.
T. Kim and S. G. Krantz, The Bergman metric invariants and
their boundary behavior; S. Kobayashi,Natural connections in
almost complex manifolds; S. Kumar, B. Leeb, and J. Millson,
The generalized triangle inequalities for rank 3 symmetric

Why Are Braids
Orderable?
Patrick Dehornoy, Universite
de Caen, France, Ivan
Dynnikov, Moscow State
University, Dale Rolfsen,
University ofBritish Columbia,
Vancouve~ Canada, and
Bert Wiest, Universite de
Rennes I, France

Panoramas et Syntheses

Patrick Dehomoy, Ivan Dynnikov
Dale Rolfsen, Bert Wiest

SOCIETE MATI IEMATIQUE DE FRANCE
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Why Are Braids Orderable?

1132 NOTICES OF THE AMS VOLUME 50, NUMBER 9



New Publications Offered by the AMS

spaces of noncompact type; J. D. McNeal, Subelliptic estimates
and scaling in the a-Neumann problem; N. Mok, Negativity of
curvature on spaces parametrizing Hodge decompositions of
reduced first cohomology groups; T. Ohsawa, On the exten
sion of L2 holomorphic functions VI-A limiting case;
P. Petersen, Variations on a theme of Synge; L. P. Rothschild,
Mappings between real submanifolds in complex space;
B. Shiffman, T. Tate, and S. Zelditch, Harmonic analysis on
toric varieties; B. Wong, On complex manifolds with noncom
pact automorphism groups; H.-H. Wu and F. Zheng, Kahler
manifolds with slightly positive bisectional curvature.

Contemporary Mathematics, Volume 332

October 2003, 336 pages, Softcover, ISBN 0-8218-3273-5,
LC 2003052196, 2000 Mathematics Subject Classification:
32H02, 32M05, 32H40, 32M10, 53C20, 53C24, 53C22, 53C55,
53C56, 53C60, All AMS members $63, List $79, Order code
CONMj332N

Lectures on
Harmonic Analysis
Thomas H. Wolff (edited by
Izabella Laba, University of
British Columbia, Vancouver,
Canada, and Carol Shubin,
California State University
Northridge)

Edited by
Izabella Laba

and Carol Shubin

Thomas H. Wolff

University
LECTURE

Series

AOlt.:rh:dI1MatilcllIdlH:aISlJl:klV

Lectures on
Harmonic Analysis

"There were lots of young analysts
who flocked to Chicago in those years,

but virtually from the start it was clear that Tom had a special
brilliance ... Eventually, the mathematical door would open a
crack as Tom discovered a new technique, usually of aston
ishing originality. The end would now be in sight, as [he]
unleashed his tremendous technical abilities ... Time after
time, [Wolff] would pick a central problem in an area and
solve it. After a few more results, the field would be changed
forever ... In the mathematical community, the common and
rapid response to these breakthroughs was that they were
seen, not just as watershed events, but as lightning strikes
that permanently altered the landscape."

-Peter W. Jones, Yale University

"Tom Wolff was not only a deep thinker in mathematics but
also a technical master."

-Barry Simon, California Institute of Technology

Thomas H. Wolff was a leading analyst and winner of the
Salem and Bacher Prizes. He made significant contributions to
several areas of harmonic analysis, in particular to geometrical
and measure-theoretic questions related to the Kakeya needle
problem. Wolff attacked the problem with awesome power and
originality, using both geometric and combinatorial ideas. This
book provides an inside look at the techniques used and
developed by Wolff. It is based on a graduate course on
Fourier analysis he taught at Caltech.

The selection of the material is somewhat unconventional in
that it leads the reader, in Wolff's unique and straightforward
way, through the basics directly to current research topics.
The book demonstrates how harmonic analysis can provide
penetrating insights into deep aspects of modern analysis. It is
an introduction to the subject as a whole and an overview of
those branches of harmonic analysis that are relevant to the
Kakeya conjecture.

The first few chapters cover the usual background material:
the Fourier transform, convolution, the inversion theorem, the
uncertainty principle, and the method of stationary phase.
However, the choice of topics is highly selective, with
emphasis on those frequently used in research inspired by the
problems discussed in later chapters. These include questions
related to the restriction conjecture and the Kakeya conjec
ture, distance sets, and Fourier transforms of singular
measures. These problems are diverse, but often intercon
nected; they all combine sophisticated Fourier analysis with
intriguing links to other areas of mathematics, and they
continue to stimulate first-rate work.

The book focuses on laying out a solid foundation for further
reading and research. Technicalities are kept to a minimum,
and simpler but more basic methods are often favored over
the most recent methods. The clear style of the exposition and
the quick progression from fundamentals to advanced topics

Positive Definite
Functions on Infinite
Dimensional Convex
Cones
Helge Glockner, Technische
Universittit Darmstadt,
Germany

Amcncon Mathematical Society

Helge GlOckner

M E lY!9IRS
American MathematlcalSociety

Positive Definite
Functions on

Infinite-Dimensional
Convex Cones

Contents: Part 1. Preliminaries and
Preparatory Results: Bounded and

unbounded operators; Cone-valued measures; Measures on
topological spaces; Projective limits of cone-valued measures;
Holomorphic functions; Involutive semigroups and their repre
sentations; Positive definite kernels and functions;
C* -algebras associated with involutive semigroups; Integral
representations of positive definite functions; Convex cones
and their faces; Examples of convex cones; Conelike semi
groups: definition and examples; Representations of conelike
semigroups I; Fourier and Laplace transforms; Generalized I

Bochner and Stone Theorems; Part II. Main Results: Nussbaum
Theorem for open convex cones; Positive definite functions on
convex cones with non-empty interior; Positive definite func
tions on convex sets; Associated Hilbert spaces and
representations; Nussbaum Theorem for generating convex
cones; Representations of conelike semigroups II; Associated
unitary representations; Holomorphic extension of unitary
representations; Holomorphic extension of representations of
nuclear groups; References; Index; List of symbols.

Memoirs of the American Mathematical Society, Volume 166,
Number 789

November 2003, 128 pages, Softcover, ISBN 0-8218-3256-5, LC
2003057764, 2000 Mathematics Subject Classification: 43A35,
43A65; 20M30, 44A10, 46E22, Individual member $32, List
$53, Institutional member $42, Order code MEMOj166j789N
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Applications

Multiantenna
Channels: Capacity,
Coding and Signal
Processing
Gerard J. Foschini, Lucent
Technologies Bell Laboratories,
Holmdel, N], and Sergio Verdu.,
Princeton University, N],
Editors

This volume is a collection of papers from the DIMACS Work
shop on Signal Processing for Wireless Transmission. The
workshop brought together theoreticians and practitioners
working on wireless communications, information, and coding
theory from a variety of perspectives. The main topics
discussed in the book are capacity of multiantenna channels,
vector broadcast channels and "dirty-paper" coding, signal
processing, and ad hoc networking in wideband channels.
These are all major themes in current research in physical
layer design for wireless communication.

The book is suitable for graduate students and researchers
interested in mathematical problems of communication
theory.

Contents: Capacity of multiantenna channels: H. Xu,
D. Chizhik, H. Huang, and R. Valenzuela, Broadband MIMO

Contents: G. Alessandrini, A. Morassi, and E. Rosset, Size
estimates; V. Bacchelli, C. D. Pagani, and F. Saleri, Uniqueness
in the inverse conductivity problem for thin imperfections
weakly or strongly conducting; E. Beretta and E. Francini,
Asymptotic formulas for perturbations in the electromagnetic
fields due to the presence of thin inhomogeneities; L. Borcea,
G. Papanicolaou, and C. Tsogka, A resolution study for
imaging and time reversal in random media; L.· Escauriaza and
S. Vessella, Optimal three cylinder inequalities for solutions to
parabolic equations with Lipschitz leading coefficients;
M. Giudici, Some problems for the application of inverse tech
niques to environmental modeling; V. Isakov, G. Nakamura,
and j.-N. Wang, Uniqueness and stability in the Cauchy
problem for the elasticity system with residual stress; L. ji and
J. McLaughlin, Using a Hankel function expansion to identify
stiffness for the boundary impulse input experiment;
C. E. Kenig, G. Ponce, and L. Vega, On the uniqueness of solu
tions of higher order nonlinear dispersive equations;
Y. V. Kurylev, M. Lassas, and E. Somersalo, Reconstruction of
a manifold from electromagnetic boundary measurements;
A. Lorenzi and E. Paparoni, Direct and inverse problems for
second-order integro-differential operator equations in an
unbounded time interval; C. j. Nolan and G. Uhlmann,
Geometrical optics for generic anisotropic materials; M. Piana
and M. Bertero, Linear approaches in microwave tomography;
A. Tamasan, Optical tomography in weakly anisotropic scat
tering media; G. Uhlmann and A. Vasy, Inverse problems in
three-body scattering.

Contemporary Mathematics, Volume 333

October 2003, approximately 224 pages, Softcover, ISBN 0
8218-3367-7, LC 2003056023, 2000 Mathematics Subject
Classification: 35R30, 35R25, 35R15, 35Q60, 35510, 15A29,
81U40, 86A22, 58140, 35KI0, All AMS members $47, List $59,
Order code CONM/333N

Inverse Problems:
Theory and
Applications
Giovanni Alessandrini,
Universita de Trieste, Italy, and
Gunther Uhlmann, University
of Washington, Seattle, Editors

Giovanni Alessandrini
Gunther Uhlmann

Editors

Inverse Problems:
Theory and Applications

This volume presents the proceedings
of a workshop on Inverse Problems
and Applications and a special session

on Inverse Boundary Problems and Applications.

Inverse problems arise in practical situations, such as medical
imaging, exploration geophysics, and non-destructive evalua
tion where measurements made in the exterior of a body are
used to deduce properties of the hidden interior. A large class
of inverse problems arise from a physical situation modeled
by partial differential equations. The inverse problem is to
determine some coefficients of the equation given some infor
mation about solutions. Analysis of such problems is a fertile
area for interaction between pure and applied mathematics.
This interplay is well represented in this volume where several
theoretical and applied aspects of inverse problems are
considered.

The book includes articles on a broad range of inverse prob
lems including the inverse conductivity problem, inverse
problems for Maxwell's equations, time reversal mirrors, ultra
sound using elastic pressure waves, inverse problems arising
in the environment, inverse scattering for the three-body
problem, and optical tomography. Also included are several
articles on unique continuation and on the study of propaga
tion of singularities for hyperbolic equations in anisotropic
media.

This volume is suitable for graduate students and research
mathematicians interested in inverse problems and applica
tions.

This item will also be of interest to those working in differential
equations.

ensure that both graduate students and research mathemati
cians will benefit from the book.

Contents: The L1 Fourier transform; The Schwartz space;
Fourier inversion and the Plancherel theorem; Some specifics,
and LP for p < 2; The uncertainty principle; The stationary
phase method; The restriction problem; Hausdorff measures;
Sets with maximal Fourier dimension and distance sets; The
Kakeya problem; Recent work connected with the Kakeya
problem; Bibliography for Chapter 11; Historical notes; Bibli
ography.

University Lecture Series, Volume 29

October 2003, 137 pages, Softcover, ISBN 0-8218-3449-5, LC
2003057819, 2000 Mathematics Subject Classification: 42Bxx,
42-02; 28A75, 28A78, All AMS members $25, List $31, Order
code ULECT/29N
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Differential Equations

Combinatorial
Constructions in
Ergodic Theory and
Dynamics
Anatole Katok, Pennsylvania
State University, University
Park

Anatole Katok

University

LECTURE
Series

Combinatorial
Constructions

in Ergodic Theory
and Dynamics

Ergodic theory studies measure
preserving transformations of measure spaces. These objects
are intrinsically infinite, and the notion of an individual point
or of an orbit makes no sense. Still there are a variety of situa
tions when a measure preserving transformation (and its
asymptotic behavior) can be well described as a limit of
certain finite objects (periodic processes).

The first part of this book develops this idea systematically.
Genericity of approximation in various categories is explored,
and numerous applications are presented, including spectral
multiplicity and properties of the maximal spectral type. The
second part of the book contains a treatment of various
constructions of cohomological nature with an emphasis on
obtaining interesting asymptotic behavior from approximate
pictures at different time scales.

The book presents a view of ergodic theory not found in other
expository sources. It is suitable for graduate students
familiar with measure theory and basic functional analysis.

Contents: Approximation and genericity in ergodic theory;
Cocycles, cohomology and combinatorial constructions; Refer
ences.

University Lecture Series, Volume 30

November 2003, 121 pages, Softcover, ISBN 0-8218-3496-7, LC
2003059582, 2000 Mathematics Subject Classification: 37A20;
37A25, 37C40, 37D20, 37D30, All AMS members $23, List
$29, Order code ULECT/30N

and Parabolic Boundary Value Problems: Elliptic differential
operators in L p ([RS.n; E); Elliptic problems in a half space:
General Banach spaces; Elliptic problems in a half space:
Banach spaces of class .J-(T; Elliptic and parabolic problems in
domains; Notes; References.

Memoirs of the American Mathematical Society, Volume 166,
Number 788

November 2003, 114 pages, Softcover, ISBN 0-8218-3378-2, LC
2003057766,2000 Mathematics Subject Classification: 35j40,
35K50, 42B15, Individual member $31, List $52, Institutional
member $42, Order code MEMO/166/788N

'R-Boundedness,
Fourier Multipliers
and Problems of
Elliptic and Parabolic
Type
Robert Denk, University of
Regensburg, Germany,
Matthias Hieber, University of
Darmstadt, Germany, and
Jan Pruss, University ofHalle,
Germany

Robert Denk
Matthias Hieber

Jan Pruss

Amcrlcan Mathcmabcnl Society

M E lY!9IRS
American Mathematicnl SOC1Cty

R-Boundedness,
Fourier Multipliers

and Problems of Elliptic
and Parabolic Type

channel model for realistic capacity and system performance
evaluations; A. M. Tulino, A. Lozano, and S. Verdu., Band
width-power tradeoff of multi-antenna systems in the
low-power regime; A. L. Moustakas, S. H. Simon, and
A. M. Sengupta, Distribution of MIMO capacity in the presence
of correlated signals and interferers: A (not so) large N
analysis; S. H. Simon and A. L. Moustakas, Optimality of
beamforming in multiple transmitter multiple receiver
communication systems with partial channel knowledge;
Capacity of broadcast channels and dirty-paper coding:
N. Jindal, S. Vishwanath, S. Jatar, and A. Goldsmith, Duality,
dirty paper coding, and capacity for multiuser wireless chan
nels; D. Tse and P. Viswanath, On the capacity of the multiple
antenna broadcast channel; S. Vishwanath, G. Kramer,
S. Shamai (Shitz), S. Jatar, and A. Goldsmith, Capacity bounds
for Gaussian vector broadcast channels; G. Caire and
S. Shamai (Shitz), Writing on dirty tape with LDPC codes;
G. J. Foschini and A. H. Diaz, Dirty paper coding: Perturbing
off the infinite dimensional lattice limit; Signal processing for
multiantenna channels: B. Hassibi and H. Vikalo, Maximum
likelihood decoding and integer least-squares: The expected
complexity; D. Chizhik, Slowing the time-fluctuating MIMO
channel; G. J. Foschini and M. Sellathurai, A spacetime archi
tectural superstructure enabling efficient multiple antenna
communication; E. Biglieri, A. Nordio, and G. Taricco, Space
time coding with iterative receiver interfaces; S. N. Diggavi,
N. Al-Dhahir, and A. R. Calderbank, Diversity order of space
time block codes in inter-symbol interference multiple-access
channels; D. Samardzija and N. Mandayam, Pilot assisted esti
mation of MIMO fading channel response and achievable data
rates; Networking capacity: Y. Souilmi and R. Knopp, Chal
lenges in UWB signaling for adhoc networking; I. Marie and
R. Yates, Efficient multihop broadcast for wideband systems.

DIMACS: Series in Discrete Mathematics and Theoretical
Computer Science, Volume 62

November 2003, 299 pages, Hardcover, ISBN 0-8218-3407-X,
LC 2003057746, 2000 Mathematics Subject Classification:
94A05, 94A13, 94A14, 94A15, 94A24, 94A40, 94B99, 15A52,
All AMS members $76, List $95, Order code DIMACS/62N

Contents: Introduction; Notations and conventions; 'R-Bound
edness and Sectorial Operators: Sectorial operators; The
classes 131P(X) and.J-(oo (X); R-bounded families of opera
tors; X-sectorial operators and maximal Lp-regularity; Elliptic
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General and
Interdisciplinary

Complex Dynamics
and Geometry
Dominique Cerveau,
Universite de Rennes, France,
Etienne Ghys, Ecole Normale
Superieure de Lyon, France,
Nessim Sibony and Jean
Christophe Yoccoz, Universite
de Paris-Sud, Orsay (with the
collaboration of Marguerite
Flexor)

Dominique Cerveau,
Etienne Ghys, Nessim Sibony,

and Jean-Christophe Yoccoz
(with the collaboration of Marguerite Flexor)

In the last twenty years, the theory of holomorphic dynamical
systems has had a resurgence of activity, particularly
concerning the fine analysis of Julia sets associated with poly
nomials and rational maps in one complex variable. At the
same time, closely related theories have had a similar rapid
development, for example the qualitative theory of differential
equations in the complex domain.

The meeting, "Etat de la recherche", held at Ecole Normale
Superieure de Lyon, presented the current state of the art in
this area, emphasizing the unity linking the various sub
domains. This volume contains four survey articles
corresponding to the talks presented at this meeting.

D. Cerveau describes the structure of polynomial differential
equations in the complex plane, focusing on the local analysis
in neighborhoods of singular points. E. Ghys surveys the
theory of laminations by Riemann surfaces which occur in
many dynamical or geometrical situations. N. Sibony describes
the present state of the generalization of the Fatou-Julia
theory for polynomial or rational maps in two or more
complex dimensions. Lastly, the talk by j.-C. Yoccoz, written
by M. Flexor, considers polynomials of degree 2 in one
complex variable, and in particular, with the hyperbolic prop
erties of these polynomials centered around the Jakobson
theorem.

This is a general introduction that gives a basic history of
holomorphic dynamical systems, demonstrating the numerous
and fruitful interactions among the topics. In the spirit of the
"Etat de la recherche de la SMF" meetings, the articles are
written for a broad mathematical audience, especially students
or mathematicians working in different fields. This book is
translated from the French edition by Leslie Kay.

This item will also be of interest to those working in differential
equations.

Contents: E. Ghys, Holomorphic Dynamical Systems: The
contribution of the nineteenth century: monodromy; The

members of the six participating societies providing addresses
and telephone numbers of mathematical sciences departments.

The CML is an invaluable reference for keeping in touch with
colleagues and for making connections in the mathematical
sciences community in the United States and abroad.

December 2003, approximately 320 pages, Softcover, ISBN 0
8218-3468-1, Individual member $41, List $68, Institutional
member $54, Order code CML/2003/2004N

Geometry and Topology

Selected Papers on
Analysis and
Differential Equations
Katsumi Nomizu, Brown
University, Providence, RI, Editor

Combined
Membership List
2003-2004
The Combined Membership List (CML) is
a comprehensive directory of the
membership of the American Mathemat
ical Society, the American Mathematical
Association of Two-Year Colleges, the
Association for Women in Mathematics,
the Canadian Mathematical Society, the
Mathematical Association of America,

and the Society for Industrial and Applied Mathematics.

It includes a complete alphabetical list of all individual
members in all six organizations. For each member, the CML
provides an address, title, department, institution, telephone
number (if available), and electronic address (if provided) and
also indicates membership in the six participating societies. In
addition, the CML lists academic, institutional, and corporate

This volume contains translations of
papers that originally appeared in the
Japanese journal, Sugaku. Ordinarily
the papers would appear in the AMS
translation of that journal, but to expe

dite publication, the Society has chosen to publish them as a
volume of selected papers. The papers range over a variety of
topics, including nonlinear partial differential equations, C*
algebras, and Schrodinger operators.

The volume is suitable for graduate students and research math
ematicians interested in analysis and differential equations.

This item will also be of interest to those working in analysis.

Contents: N. Ikeda, Van Vleck formula for Wiener integrals and
Jacobi fields; R. Kuwabara, Spectral geometry for Schrodinger
operators in a magnetic field; K. Matsumoto, Symbolic
dynamics and C* -algebras; G. Nakamura, Inverse problems for
elasticity; Y. Shibata, Time-global solutions of nonlinear evolu
tion equations and their stability; K. Tachizawa, Wavelets and
eigenvalues of Schrodinger operators; E. Yanagida and S. Yotsu
tani, Recent topics on nonlinear partial differential equations:
Structure of radial solutions for semilinear elliptic equations.

American Mathematical Society Translations-Series 2,
Volume 211

November 2003, 137 pages, Hardcover, ISBN 0-8218-3508-4,
LC 2003055613, 2000 Mathematics Subject Classification:
00B55; 35-XX, 42-XX, 46L35, 58Jxx, 74-XX, All AMS members
$55, List $69, Order code TRANS2/211N
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New Publications Offered by the AMS

American Mathematical Society

ME lY!9IRS
_ American Mathematical Society

Lectures on Quantum
Mechanics
Ashok Das, University of
Rochester, NY

Connected at Infinity
A Selection of
Mathematics by Indians
Rajendra Bhatia, Indian
Statistical Institute, New Delhi,
India, Editor

These are the lecture notes from a two
semester graduate course and a
two-semester undergraduate course
taught by the author. The lectures are
arranged in a logical manner and reflect
the informality of the classroom.

Each topic is explained with several
examples so that the ideas develop naturally, which is
immensely helpful to students. The book is self contained;
most of the steps in the development of the subject are
derived in detail and integrals are either evaluated or listed
when needed. The motivated student can work through the
notes independently and without difficulty.

The book is suitable for graduate students in mathematics or
advanced undergraduates in physics interested in an introduc
tion to quantum mechanics.

A publication of the Hindustan Book Agency. Distributed exclusively by
the American Mathematical Society in North America and worldwide on
the AMS Bookstore.

Contents: Review of classical mechanics; Review of essential
mathematics; Basics of quantum mechanics; Simple applica
tions of Schrodinger equation; Harmonic oscillator;
Symmetries and their consequences; Angular momentum;
Schrodinger equation in higher dimensions; Hydrogen atom;
Approximate methods; WKB approximation; Stationary pertur
bation theory; Time dependent perturbation theory; Spin;
Scattering theory; Relativistic one particle equations; Path inte
gral quantum mechanics; Index.

Hindustan Book Agency

July 2003, 528 pages, Hardcover, ISBN 81-85931-41-0, 2000
Mathematics Subject Classification: 81Sxx, All AMS members
$40, List $50, Order code HIN/16N

Number Theory

Mathematical Physics

This is a special collection of articles
describing the work of some of the
best-known mathematicians from India.

The first part contains seven articles
by leading experts, each of whom chooses one major research
paper by an Indian mathematician and explains to a wider
audience its contents, context, importance, and impact. Works

Yang-Mills Measure
on Compact Surfaces
Thierry Levy, Universite de

Yang-Mills Measure Strasbourg, France
on Compact Surfaces

Thierry Levy This item will also be of interest to
those working in analysis.

Contents: Discrete Yang-Mills measure;
Continuous Yang-Mills measure;
Abelian gauge theory; Small scale
structure in the semi-simple case;
Surgery of the Yang-Mills measure;
Bibliography.

Memoirs of th~ American Mathematical Society, Volume 166,
Number 790

November 2003, 122 pages, Softcover, ISBN 0-8218-3429-0, LC
2003057765, 2000 Mathematics Subject Classification: 58D20,
81T13, 81T27, 60G60, 60F20, Individual member $32, List
$53, Institutional member $42, Order code MEMO/166/790N

beginning of the twentieth century: Poincare, Painleve, Fatou,
and Julia; The years 1960-1980; Since 1980, unification?; Bibli
ography; D. Cerveau, Codimension-one Holomorphic Foliations,
Reduction of Singularities in Low Dimensions, and Applications:
Introduction; Examples of foliations (with and without singu
larities); Germs of foliations; Reduction of singularities;
Reduction of singularities of foliations in dimension 2; Reduc
tion of singularities in dimension 3; Application to the
existence of separatrices; Dimension> 3; What can we do with
the reduction of singularities?; Foliations of ([3 that are
reduced by point blow-ups; foliations with very connected
singular locus; Other applications; Bibliography; E. Ghys,
Riemann Surface Laminations: Introduction; Examples; Trans
verse measures, harmonic measures; The Gauss-Bonnet and
Riemann-Roch theorems; Uniformization of laminations;
Uniformization of parabolic laminations; Meromorphic func
tions on laminations; Bibliography; N. Sibony, Dynamics of
Rational Maps on IPk : Introduction; Iteration of rational maps
of IP k ; Polynomial automorphisms of ([k; Holomorphic endo
morphisms of IP k ; Appendix; Bibliography; I.-C. Yoccoz, notes
by M. Flexor, Dynamics of Quadratic Polynomials: Introduction;
Hyperbolic aspects; Quasiperodic aspects; Bibliography.

SMF/AMS Texts and Monographs, Volume 10

October 2003, 197 pages, Softcover, ISBN 0-8218-3228-X, LC
2003052359, 2000 Mathematics Subject Classification: 30D05,
57R30, All AMS members $47, List $59, Order code
SMFAMS/10N
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by R. C. Bose, S. Chowla, M. S. Narasimhan, M. S. Raghunathan,
C. P. Ramanujam, C. S. Seshadri, and S. R. S. Varadhan are
included here.

The second part contains four articles that have appeared
earlier. Two of them by S. S. Abhyankar explain his own work.
The last two are reprints of the finest commentaries on the
work of Harish-Chandra.

The book will be of interest to graduate students and research
mathematicians who wish to learn more about the contribu
tions of Indian mathematicians to various areas of modern
mathematics, including analytic number theory, algebraic
groups, geometry, and probability.

This item will also be of interest to those working in algebra and
algebraic geometry, geometry and topology, and probability.

A publication of the Hindustan Book Agency. Distributed exclusively by
the American Mathematical Society in North America and worldwide on
the AMS Bookstore.

Content~: Part I: A. Dey and R. Mukerjee, Symmetrical factorial
experiments: a mathematical theory; M. R. Murty, Sieve
methods, Siegel zeros and Sarvadaman Chowla; U. N. Bhosle,
On the Narasimhan-Seshadri theorem; T. N. Venkataramana, On
the congruence subgroup problem; A. R. Shastri, Topology of
open surfaces: Around a landmark result of C. P. Ramanujan;
N. M. Kumar, On a theorem of Seshadri; S. Ramasubramanian,
Diffusions and the Martingale problem of Stroock and
Varadhan; Part II: S. S. Abhyankar, Historical ramblings in alge
braic geometry and related algebra; S. S. Abhyankar, Resolution
of singularities and modular Galois theory; R. Herb, An elemen
tary introduction to Harish-Chandra's work; V. S. Varadarajan,
Harish-Chandra, his work, and its legacy.

Hindustan Book Agency

July 2003,263 pages, Hardcover, ISBN 81-85931-40-2,2000
Mathematics Subject Classification: 00-02, 01-02, 01Axx, All
AMS members $35, List $44, Order code HIN/15N
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Classified Advertisements
Positions available, items for sale, services available, and more

CALIFORNIA

UNIVERSITY OF CALIFORNIA AT
BERKELEY

Department of Mathematics
Berkeley, CA 94720

Charles B. Morrey Jr.
Assistant Professorships

We invite applications for these spe
cial (non-tenure-track) positions effective
July 1, 2004. The terms of these appoint
ments may range from two to three years.
Applicants should have a recent Ph.D.,
or the equivalent, in an area of pure or
applied mathematics. Applicants should
send a resume, reprints, preprints, and/or
dissertation abstract, and ask three people
to send letters of evaluation to the vice
chair for faculty affairs at the above ad
dress. All letters of evaluation are subject
to Berkeley campus policies on confiden
tiality of letters of evaluation, a summary
of which can be found on our homepage
(http://math .berkeley. edu) by clicking
on available teaching positions and then
confidentiality policy. We request that ap
plicants use the AMS standardized ap
plication form and indicate their subject
area using the AMS subject classifica
tion numbers. The form is the Academic
Employment in Mathematics, Application
Cover Sheet and is available courtesy of
the American Mathematical Society.

Applications must be postmarked by De
cember 1, 2003. Applications postmarked

after the deadline will not be considered.
The University of California is an Equal
Opportunity/Affirmative Action Employer.

UNIVERSITY OF CALIFORNIA AT
BERKELEY

Department of Mathematics
Berkeley, CA 94720

Temporary Postdoctoral Positions

Several temporary positions beginning in
fall 2004 are anticipated for new and re
cent Ph.D.'s of any age in any area of
pure or applied mathematics. The terms
of these appointments may range from
one to three years. Applicants for NSF
or other postdoctoral fellowships are en
couraged to apply for these positions.
Mathematicians whose research interests
are close to those of regular department
members will be given some preference.
Applicants should send a resume and
reprints, preprints, and/or dissertation
abstract, and ask three people to send
letters of evaluation to the vice chair
for faculty affairs at the above address.
All letters of evaluation are subject to
Berkeley campus policies on confidential
ity of letters of evaluation, a summary
of which can be found on our homepage
(http://math . berkeley. edu) by clicldng
on available teaching positions and then
confidentiality policy. We request that ap
plicants use the AMS standardized ap
plication form and indicate their subject
area using the AMS subject classifica
tion numbers. The form is the Academic

Employment in Mathematics, Application
Cover Sheet and is available courtesy of
the American Mathematical Society.

Applications must be postmarked by De
cember 1, 2003. Applications postmarked
after the deadline will not be considered.
The University of California is an Equal
Opportunity/Affirmative Action Employer.

UNIVERSITY OF CALIFORNIA AT
BERKELEY

Department of Mathematics
Berkeley, CA 94720

Tenured or Tenure-Track Position

Pending budget approval, we invite appli
cations for one or more positions effective
July 1, 2004, at either the tenure-track
(assistant professor) or tenured (associate
or full professor) level in the general areas
of pure or applied mathematics.

Tenure-track applicants are expected to
have demonstrated outstanding research
potential, normally including major contri
butions beyond the doctoral dissertation.
Such applicants should send a resume,
reprint or preprints, and/or dissertation
abstract, and ask three people to send
letters of evaluation to the vice chair
for faculty affairs at the above address.
It is the responsibility of the tenure
track applicants to make sure that let
ters of evaluation are sent. All letters of
evaluation are subject to Berkeley cam
pus policies on confidentiality of letters
of evaluation, a summary of which can
be found on our homepage (http: 11

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 2003 rate is $100 per inch or fraction thereof on a single column
(one-inch minimum), calculated from top of headline. Any fractional text
of 1/2 inch or more will be charged at the next inch rate. No discounts for
multiple ads or the same ad in consecutive issues. For an additional $10
charge, announcements can be placed anonymously. Correspondence 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. Headlines will be centered in boldface at no extra charge. Ads
will appear in the language in which they are submitted.
There are no member discounts for classified ads. Dictation over the
telephone will not be accepted for classified advertising.
Upcoming deadlines for classified advertising are as follows: November
2003 issue-August 28, 2003; December 2003 issue-October 1, 2003;

January 2004 issue-October 28,2003; February 2004 issue-November 21,
2003; March 2004 issue-December 29, 2003; April 2004 issue-January
28,2004
U.S. laws prohibit discrimination in employment on the basis of color,
age, sex, race, religion, or national origin. "Positions Available" advertise
ments from institutions outside the U.S. cannot be published unless they
are accompanied by a statement that the institution does not discriminate
on these grounds whether or not it is subject to U.S. laws. Details and
specific wording may be found on page 1373 (vol. 44).
Situations wanted advertisements from involuntarily unemployed
mathematicians are accepted under certain conditions for free publi
cation. Call toll-free 800-321-4AMS (321-4267) in the U.S. and Canada or
401-455-4084 worldwide for further information.
Submission: Promotions Department, AMS, P. O. Box 6248, Providence,
Rhode Island 02940; or via fax: 401-331-3842; or send email to classads©
aIDS. argo AMS location for express delivery packages is 201 Charles
Street, Providence, Rhode Island 02904. Advertisers will be billed upon
publication.
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math. berkeley. edu) by clicking on avail
able teaching positions.

Tenure applicants are expected to
demonstrate leadership in research and
should send a curriculum vitae, list of
publications, a few selected reprints or
preprints, and the names and addresses
of three references to the vice chair for
faculty affairs at the above address. Ap
plicants should indicate whether they are
applying for an associate professor or a
full professor position. The department
will assume responsibility for soliciting
letters of evaluation and will provide eval
uators with a copy of the summary of
policies on confidentiality of letters of
evaluation.

All applicants are requested to use the
AMS standardized application form and to
indicate their subject area using the AMS
subject classification numbers. The form
is the Academic EmploYluent in Mathe
matics, Application Cover Sheet and is
available courtesy of the American Mathe
matical Society.

Applications for both tenure-track and
tenured applications must be postmarked
by November 15, 2003. Applications post
marked after the deadline will not be
considered. The University of California is
an Equal Opportunity/Affirmative Action
Employer.

UNIVERSITY OF CALIFORNIA, LOS
ANGELES

Department of Mathematics

Subject to availability of resources and
administrative approval, the following po
sitions are available for the 2004-05 aca
demic year.

1. Several E. R. Hedrick Assistant Pro
fessorships. Salary is $53,200. Three-year
appointment. Teaching load: four quarter
courses per year, which may include one
advanced course in the candidate's field.

2. Several Research Assistant Professor
ships in Computational and Applied Math
ematics (CAM). Salary is $53,200. Three
year appointment. Teaching load: normally
is reduced to two or three quarter-courses
per year by research funding as available;
may include one advanced course in the
candidate's field.

3. Several Assistant Adjunct Professor
ships or Lectureships in the Program in
Computing (PIC). Applicants for the ad
junct position must show very strong
promise in teaching and research in an
area related to computing. Teaching load:
four one-quarter programming courses
each year and one seminar every two
years. One-year initial appointment, with
the option of applying for renewal for a
second year and possibly longer, up to
a maximum service of four years. Salary
is $56,800. Applicants for the lecture
ship must show very strong promise in
the teaching of programming. An M.S. in
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Computer Science or equivalent degree is
preferred. Teaching load: six one-quarter
programming courses per year. One-year
appointment, probably renewable one or
more times, depending on the needs of
the program. Salary is $43,152 or more,
depending on experience.

4. Several VIGRE Assistant Professor
ships. Hedrick, CAM, or PIC applicants who
are U.S. citizens or permanent residents
may also apply for a VIGRE Assistant Pro
fessor position. Three-year appointment.
Salary is $53,200. The successful recipient
will receive a summer stipend of $6,500
for two summers and $2,500 per year for
travel, equipment, and supplies for three
years. Teaching load: 3 courses per year.

5. Several Assistant Adjunct Professor
ships and Research Postdocs. Normally
one-year appointments, with the possibil
ity of renewal. Strong research and teach
ing background required. Salary $48,900
$53,200. Teaching load for adjuncts: six
quarter-courses per year.

6. Several visiting instructorships.
For more details, see http://www .math.

ucla. edu/-search. To apply, complete the
application on the website, or send e-mail
to search<9math. ucla. edu, or write to:
Staff Search, Department of Mathematics,
University of California, Los Angeles, CA
90095-1555. Preference will be given to
applications completed by January 5,2004.

UCLA is an Equal Opportunity/Affirma
tive Action Employer. Under federal law,
the University of California may employ
only individuals who are legally authorized
to work in the United States as established
by providing documents specified in the
Immigration Reform and Control Act of
1986.

UNIVERSITY OF CALIFORNIA,
SANTA CRUZ

Mathematics Department

The mathematics department at UCSC ex
pects to have one or more Youngs Visiting
Assistant Professorships effective summer
or fall 2004. We invite applications from
qualified mathematicians in all fields. Ap
pointees are expected to teach and pursue
their research. Available for periods of two
years, with a possible extension to a third
year depending on teaching performance.
Minimum qualifications: Ph.D. (or equiva
lent expected by 6/30/04) in mathematics
or a closely related field. Demonstrated
excellence in teaching and research. Salary
Range: $48,900-$51,700. Deadline: Appli
cations must be postmarked by January
12, 2004. Applicants should send curricu
lum vitae, a summary of research and
teaching experience, and three letters of
recommendation. At least one recommen
dation must address teaching experience
and ability (all letters will be treated as
confidential documents).

Application materials should be sent to:
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Recruitment Committee, UCSC Mathemat
ics Department, 1156 High Street, Santa
Cruz, CA 95064. Please refer to provision
#T04-01. Inquiries (not applications) can
be sent to mathrcr<9cats . ucsc . edu. UCSC
is an EEO/AA Employer. See http://www .
math.ucsc.edu/Jobs/Current.html for
complete job description.

CONNECTICUT

YALE UNIVERSITY
Josiah Willard Gibbs

Instructorships/Assistant
Professorships

Description: Offered to men and women
with the doctorate who show definite
promise in research in pure mathematics.
Applications from women and members
of minority groups are welcome. Appoint
ments are for two/three years. The teach
ing load is kept light to allow ample
time for research. This will consist of 3
one-semester courses. Part of the teaching
duties over the term of the appointment
may consist of a one-semester course at
the graduate level in the general area of
the instructor's research. Grant Amount:
The 2004-2005 salary will be at least
$52,800. Deadline: January 1, 2004. Appli
cation information: Inquiries and applica
tions can be obtained at the website http :
/ /www .math. yale. edu/. Inquiries and ap
plication supporting documents should
be sent to the Gibbs Committee, De
partment of Mathematics, Yale University;
via e-mail: gibbs. committee<9math. yale.
edu. Yale University is an Affirmative
Action/Equal Opportunity Employer.

GEORGIA

GEORGIA INSTITUTE OF TECHNOLOGY
School of Mathematics

The School of Mathematics at Georgia
Tech expects to have several tenure-track
and visiting positions available beginning
fall 2004 and will consider applications in
pure and applied mathematics and statis
tics at all ranks. Preference will be given
to candidates who complement existing
strengths in the School of Mathematics
while adding expertise in new areas con
sistent with the goals and directions of
the school. Candidates should have strong
research and teaching records or potential.
The school will also consider applications
for NSF VIGRE Postdoctoral Fellowships.
These are non-tenure-track positions, nor
mally renewable annually to a maximum of
three years. Eligibility is limited to U.S. cit
izens, nationals, and permanent residents
who will have a Ph.D. and not be beyond
18 months from the completion of their
degree at the time of the appointment.
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The academic year salary for these posi
tions is $45,000, with an additional $6,500
for research support in each of the first
and second summers, and a $7,500 travel
allowance over the term of the appoint
ment. Preference will be given to appli
cants deemed likely to benefit from a
mentoring relationship with one or more
members of the current faculty of the
school. Review of applications for all po
sitions will begin in September 2003 and
will continue until all positions have been
filled. Candidates should arrange for a
resume, at least three letters of refer
ence, and a summary of future research
plans to be sent to the Hiring Committee,
School of Mathematics, Georgia Institute
of Technology, Atlanta, GA 30332-0160,
USA. Georgia Tech, an institution of the
University System of Georgia, is an Equal
Opportunity/Affirmative Action Employer.

ILLINOIS

ILLINOIS WESLEYAN UNIVERSITY
Bloomington, IL 61 701

Department of Mathematics and
Computer Science

The Department of Mathematics and Com
puter Science at Illinois Wesleyan Univer
sity invites applications for a tenure-track
assistant professor in computer science.
Employment would begin in August 2004,
and the teaching load would be six cour
ses per year. All candidates should have
a Ph.D. in computer science or a Ph.D.
in a closely related field, with significant
computing experience or significant grad
uate work in computer science. Candidates
must be able to teach in the core CS cur
riculum, including computer organization.
Preference may be given to candidates
with expertise in any of the following
areas: networking, computer architecture,
or operating systems. The opportunity to
participate in university-wide general edu
cation programs is available for interested
faculty.

Illinois Wesleyan University is a highly
selective undergraduate university of ap
proximately 2,000 students located in
Bloomington, Illinois, a community of
about 120,000. This year the average ACT
for Illinois Wesleyan's entering class of
freshmen was 28. The Department of
Mathematics and Computer Science is lo
cated in the Center for Natural Science
Learning and Research, a $25,000,000 fa
cility opened in 1995. The department op
erates five computer teaching classrooms
and labs. For additional information on
the computer science curriculum, facili
ties, and faculty interests, see http: / /
www. iwu. edu/~mathcs.

Candidates for the position should sub
mit a letter of application, a curriculum
vitae, a teaching statement and a re
search statement, copies of transcripts,
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and should have three letters of recom
mendation sent separately to Melvyn Jeter,
Department of Mathematics and Com
puter Science, Illinois Wesleyan University,
P.O. Box 2900, Bloomington, IL 61702
2900. Email applications are strongly
discouraged. Applications received after
November 21, 2003, may not receive
full consideration. Women and minori
ties are encouraged to apply. Illinois
Wesleyan is an Equal Opportunity Em
ployer. For further information see our
jobs webpage at: http://www . iwu. edu/
~iwujobs.

ILLINOIS WESLEYAN UNIVERSITY
Bloomington, IL 61701

Department of Mathematics and
Computer Science

The Department of Mathematics and Com
puter Science at Illinois Wesleyan Univer
sity invites applications for a tenure-track
assistant professor in mathematics. Em
ployment will begin in August 2004, and
the teaching load will be six courses per
year. All candidates should have a Ph.D. in
mathematical statistics or actuarial math
ematics and a dedication to excellent
teaching in a liberal arts environment
where undergraduate research is encour
aged. Candidates must be able to teach the
core mathematics curriculum at Illinois
Wesleyan. We are seeking candidates who
will work closely with students who want
to become actuaries. The opportunity to
participate in university-wide general edu
cation programs is available for interested
faculty.

Illinois Wesleyan University is a highly
selective undergraduate university of ap
proximately 2,000 students located in
Bloomington, Illinois, a community of
about 120,000. This year the average ACT
for Illinois Wesleyan's entering class of
freshmen was 28. In recent years as many
as 4% of the undergraduate population at
Illinois Wesleyan University have declared
majors in mathematics. The department
maintains a healthy balance between ap
plied mathematics and pure mathemat
ics. Faculty areas of professional exper
tise include algebra, approximation the
ory, differential equations, number the
ory, dynamical systems, electrical engi
neering, linear algebra, logic, operations
research, topology, topos theory, numer
ical analysis, and wavelet analysis. The
Department of Mathematics and Com
puter Science is located in the Center for
Natural Science Learning and Research, a
$25,000,000 facility opened in 1995. The
department operates five computer labs
for students with around 80 SunSPARC
and iMac computers. For additional infor
mation on the mathematics curriculum,
facilities, and faculty interests, see http:
/ /www. iwu. edu/~mathcs.

Candidates for the position should sub-
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mit a letter of application, a curriculum
vitae, an AMS Standard Cover Sheet, a
teaching statement and a research state
ment, copies of transcripts, and should
have three letters of recommendation sent
separately to Melvyn Jeter, Department of
Mathematics and Computer Science, Illi
nois Wesleyan University, P.O. Box 2900,
Bloomington, IL 61702-2900. Email appli
cations are strongly discouraged. Prelim
inary interviews for this position will be
held at the Joint Mathematics Meetings in
Phoenix, Arizona (January 2004). Applica
tions received after December 12, 2003,
may not receive full consideration. Women
and minorities are encouraged to apply.
Illinois Wesleyan is an Equal Opportunity
Employer. For further information see our
jobs webpage at: http://www . iwu. edu/
~iwujobs.

NORTHWESTERN UNIVERSITY
2033 Sheridan Road

Evanston, IL 60208-2730
Department of Mathematics

Applications are invited for anticipated
tenure-track or tenured positions starting
September 2004. Priority will be given to
exceptionally promising research mathe
maticians. Fields of interest within the de
partment include algebra, algebraic geom
etry, analysis, dynamical systems, mathe
matical physics, probability, partial differ
ential equations, and topology.

Application material should be sent to
the Personnel Committee at the depart
ment address and should include: (1) the
American Mathematical Society's Standard
Cover Sheet for Academic Employment;
(2) a curriculum vitae; and (3) at least
four letters of recommendation, includ
ing one which discusses in some detail
the candidate's teaching qualifications. In
quiries may be sent via e-mail to: hiring@
math. northwestern. edu. Applications are
welcome at any time, but the review pro
cess starts in October 2003. Northwestern
University is an Affirmative Action/Equal
Opportunity Employer committed to fos
tering a diverse faculty; women and minor
ity candidates are especially encouraged
to apply.

NORTHWESTERN UNIVERSITY
2033 Sheridan Road

Evanston, IL 60208-2730
Department of Mathematics

Boas Assistant Professor

Applications are solicited for two Ralph
Boas assistant professorships of three
years each, starting in September 2004.
Fields of interest within the department
include algebra, algebraic geometry, anal
ysis, dynamical systems, mathematical
physics, probability, partial differential
equations, and topology. They are non
tenure-track.
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Applications should be sent to the
Boas Selection Committee at the depart
ment address and should include: (1) the
American Mathematical Society's Standard
Cover Sheet for Academic Employment;
(2) a curriculum vitae; and (3) three let
ters of recommendation, including one
which discusses in some detail the can
didate's teaching qualifications. Inquiries
may be sent via e-mail to: hiring©math.
northwestern.edu.

Applications are welcomed at any time,
but the review process starts Decem
ber 1, 2003. Northwestern University is an
Affirmative Action/Equal Opportunity
Employer committed to fostering a diverse
faculty; women and minority candidates
are especially encouraged to apply.

UNIVERSITY OF CHICAGO
Department of Mathematics

The University of Chicago Department of
Mathematics invites applications for the
following positions:

1. L. E. Dickson Instructor: This is open
to mathematicians who have recently com
pleted or will soon complete a doctorate
in mathematics and whose work shows
remarkable promise in mathematical re
search and teaching. The appointment is
for two years, with the possibility of re
newal for a third year. The teaching obliga
tion is up to four one-quarter courses per
year. For applicants who are U.S. citizens
or permanent residents, there is the possi
bility of additional resources for summer
support and travel from the department's
VIGRE grant.

2. Assistant Professor: This is open to
mathematicians who are further along in
their careers, typically two or three years
past the doctorate. These positions are
intended for mathematicians whose work
has been of outstandingly high caliber.
Appointees are expected to have the po
tential to become leading figures in their
fields. The appointment is for three years,
and the teaching obligation is three one
quarter courses per year.

3. Postdoctoral Research Associate: This
is open to mathematicians who have re
cently completed or will soon complete a
doctorate in mathematics and who work
in applied mathematics. These appoint
ments are for up to two years. There is no
teaching obligation.

Applicants will be considered for any of
the positions above that seem appropri
ate. Complete applications consist of (a)
an AMS cover sheet; (b) a curriculum vi
tae (including citizenship information); (c)
three or more letters of reference, includ
ing one which addresses teaching ability;
and (d) a description of previous research
and plans for future research, including a
brief (200 words or less) summary of your
research interests. A statement describing
your teaching experience and philosophy
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would be helpfuL If you have applied
for an NSF Mathematical Sciences Post
doctoral Fellowship, please include that
information in your application, and let us
know how you plan to use it if awarded.
Applications should be sent to:

Appointments Secretary
Department of Mathematics
University of Chicago
5734 S. University Avenue
Chicago, IL 60637

Applications may also be submitted on
line through http://www .mathj obs . org.
We will begin screening applications on
December 1, 2003. Screening will continue
until all available positions are filled. The
University of Chicago is an Equal Opportu
nity/ Affirmative Action Employer.

INDIANA

UNIVERSITY OF NOTRE DAME
Notre Dame, IN 46556

Department of Mathematics
Regular Position in Algebra

The Department of Mathematics of the
University of Notre Dame invites appli
cations for a position in algebra with
a particular emphasis in number theory,
representation theory, and arithmetic ge
ometry, to start on August 24, 2004. Can
didates at any rank will be considered. The
teaching load is 1 course one semester and
2 courses the other semester. The salary is
competitive. Applications, including a cur
riculum vitae, a letter of application, and
a completed AMS Standard Cover Sheet,
should be sent to Steven A. Buechler,
chair, at the above address. Applicants
should also arrange for at least three
letters of recommendation to be sent to
the chair. These letters should address
the applicant's research accomplishments
and supply evidence that the applicant
has the ability to communicate articulately
and teach effectively. Notre Dame is an
Equal Opportunity Employer. Women and
minorities are urged to apply. The evalua
tion of candidates will begin December 1,
2004. Information about the department
is available at http://www .math. nd. edu/
math.

IOWA

UNIVERSITY OF IOWA
Department of Mathematics

Tenure-track assistant professor in actu
arial science starting 8/04. Ph.D. required.
Actuarial Fellowship or Associateship pre
ferred; four actuarial exams required.
Appointee expected to conduct research
in actuarial science/financial mathemat
ics, assist in building Ph.D. program, and
supervise Ph.D. students. Selection begins
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12/01/03. CV, three reference letters, and
transcript for new Ph.D.'s to: Actuarial
Search, Statistics &Actuarial Science, Univ.
of Iowa, Iowa City, IA 52242; http://wWTiJ .
stat. uiowa. edu. Women and minorities
are encouraged to apply. The University
of Iowa is an Affirmative Action/Equal
Opportunity Employer.

KENTUCKY

UNIVERSITY OF LOUISVILLE
Department of Mathematics

Pending administrative approval, the De
partment of Mathematics at the University
of Louisville invites applications for a
tenured position, at the associate profes
sor level, to begin July 1, 2004. Prefer
ence will be given to applicants who can
strengthen the department's new Ph.D.
program in applied and industrial mathe
matics. Applicants should have an estab
lished research program and are expected
to play a leadership role in the depart
ment. Desired qualities include success
in attracting external funding, experience
supervising graduate stUdents, and a ded
ication to the teaching of mathematics.
Applications should include: (1) the Ameri
can Mathematical Society's Standard Cover
Sheet; (2) curriculum vitae; (3) summary of
research interests; (4) statement of teach
ing qualifications; and (5) at least four
letters of recommendation, including let
ters which discuss, in some detail, the
candidate's teaching and research qualifi
cations. Applications should be sent to:

Search Committee
Department of Mathematics
University of Louisville
Louisville, I(Y 40292

Review of applications will begin Novem
ber 15, 2003, and will continue until the
position is filled. Email questions to math©
louisville. edu.

The University of Louisville is an Af
firmative Action/Equal Opportunity Em
ployer and encourages women and un
derrepresented minorities to apply. Appli
cants must comply with the provisions of
the Immigration Reform and Control Act.

MAINE

BATES COLLEGE
Mathematics Department

Assistant Professor of Mathematics

The mathematics department of Bates Col
lege invites applications for a tenure-track
position at the rank of assistant professor,
starting fall 2004. Candidates must hold
a Ph.D. degree in mathematical sciences,
demonstrate excellence in teaching, and
show outstanding promise in mainstream
research. Teaching courses and supervis
ing undergraduate theses over a broad
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range of mathematics, continuing devel
opment as a scholar through research,
and a strong commitment to excellent
undergraduate education are expected.
Candidates with expertise or interest in
teaching and developing computing cour
ses to support the mathematics major are
particularly welcome. Strong candidates in
all areas will be considered.

Bates is a private, highly selective, and
nationally recognized liberal arts college
located in central Maine. It emolls approx
imately 1,750 students. Class sizes are
usually under 30 students. The teaching
load is five semester courses per year,
plus two short-term units every three
years. The faculty members' research in
terests include algebraic topology, Boolean
algebra, chaotic dynamical systems, geo
metric group theory, history of mathemat
ics, mathematical biology, mathematical
modeling, mathematical physics, number
theory, and statistics. The department's
Web address is: http://www . bates. edu/
acad/depts/math/.

Review of applications begins Decem
ber 6, 2003, and will continue until the
position is filled. Applicants should mail
a letter of application, curriculum vitae,
undergraduate and graduate transcripts,
and three letters of recommendation that
address teaching abilities to: Mathematics
Search Committee (#R2315), c/o Bates Col
lege Academic Services, 2 Andrews Road,
7 Lane Hall, Lewiston, ME 04240. Bates Col
lege values a diverse college community
and seeks to assure Equal Opportunity
through a continuing and effective Affir
mative Action program.

MARYLAND

JOHNS HOPKINS UNIVERSITY
Department of Mathematics

Subject to availability of resources and
administrative approval, the following po
sitions are available for the 2004-05 aca
demic year.

(1) Tenure-track and senior positions in
all areas of pure mathematics. (2) One
non-tenure-track ]. ]. Sylvester Assistant
Professor.

For more details, see http://mathnt .
mat. jhu. edu/mathnew/jobs .html or send
email to math©math. jhu. edu. Applications
should be sent to: Appointments Commit
tee, Department of Mathematics, Johns
Hopkins University, 404 Krieger Hall, Balti
more, MD 21218-2689; and should include
a complete curriculum vitae, at least four
letters of recommendation (including a let
ter concerning teaching), and a description
of current and planned research. Applica
tions received by November 1, 2003, will be
given priority. Johns Hopkins University is
an Affirmative Action/Equal Opportunity
Employer. Minorities and women candi
dates are encouraged to apply.
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MICHIGAN

HILLSDALE COLLEGE
Hillsdale, MI

Department of Mathematics and
Computer Science

Two positions available: (1) applied math
ematics and (2) mathematics.

Applications are invited for positions in
applied mathematics and in mathematics.
Both positions are entry-level tenure-track
positions, with initial appointments made
at the assistant professor level beginning
in August 2004.

1. Candidates for the applied mathe
matics position are required to have a
Ph.D. in mathematics with a specialty in
applied mathematics and to be willing to
teach mathematical modeling, differential
equations, numerical analysis, and vector
analysis in addition to other undergradu
ate mathematics courses.

2. Candidates for the mathematics po
sition are required to have a Ph.D. in
mathematics and to be willing to teach
various undergraduate mathematics cour
ses.

Candidates for either position must have
a strong commitment to excellence in
teaching undergraduate mathematics. Du
ties for each position include a 12-hour
(three course) teaching load per semester,
which will include teaching all levels of un
dergraduate mathematics, academic advis
ing, college service, and continued mathe
matical activity.

Hillsdale College, founded in 1844, is
an independent, coeducational four-year
liberal arts college of 1,200 students.
Hillsdale has traditionally upheld two con
cepts: academic excellence and institu
tional independence. For additional col
lege information visit our website: http:
//www.hillsdale.edu.

Send a letter of application that in
cludes a personal statement addressing
the applicant's teaching philosophy and
qualifications for the position, curriculum
vitae, graduate transcript, a short sum
mary of teaching evaluations, and at least
three 'letters of recommendation to: Pro
fessor Mark]. Watson, Chair, Department
of Mathematics and Computer Science,
Hillsdale College, Hillsdale, MI 49242. Re
view of applications will begin November
1, 2003, and will continue until the posi
tions are filled or closed. EOE.

MICHIGAN STATE UNIVERSITY
East Lansing, MI 48824

proMSc Program in
Industrial Mathematics

Direct your students toward one of the
professional M.Sc. programs. Industry
needs business-savvy mathematicians. See
http://www.sciencemasters.com/.
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UNIVERSITY OF MICHIGAN,
ANN ARBOR

Department of Mathematics
Assistant Professorships, VIGRE
Assistant Professorships, and

T. H. Hildebrandt Research
Assistant Professorships

These positions for up to three years are
designed to provide mathematicians with
favorable circumstances for academic ca
reer development in both research and
teaching. Assistant professorships have
a teaching responsibility of two cour
ses per semester; the VIGRE and T. H.
Hildebrandt positions have a responsibil
ity of one course per semester. These
positions may be combined with other
postdoctoral fellowships, giving additional
reductions in teaching responsibility. Pref
erence is given to candidates who re
ceive the Ph.D. degree in 2002 or later
and who submit a completed application
by December 12, 2003. Salary is com
petitive and there are opportunities for
supplemental summer salary. Application
forms and further important information
are available at http://www .math .lsa.
umich.edu/information/positions.
shtml, by email at math-facsearch©math.
umich. edu, or by mail from: Hiring Com
mittee, Department of Mathematics, Uni
versity of Michigan, 2074 East Hall, 525 E.
University, Ann Arbor, MI48109-1109.

Deadline for Applications: December 12,
2003.

NEW JERSEY

RUTGERS UNIVERSITY
Department of Mathematics

The Rutgers University mathematics de
partment invites applications for the fol
lowing positions, which may be available
September 2004.

TENURE-TRACK OR TENURED POSITION.
The department anticipates at least one
appointment at the level of assistant pro
fessor or above. Candidates with interests
in mathematical biology, numerical analy
sis/scientific computation, computational
algebra, algebraic geometry, and dynam
ical systems are especially encouraged
to apply, although strong candidates in
all fields will be considered. Applicants
must have the Ph.D., outstanding research
accomplishments in pure or applied math
ematics, and concern for teaching.

HILL ASSISTANT PROFESSORSHIPS
(non-tenure-track). These three-year
nomenewable positions include reduced
teaching load for research. Candidates
should have received the Ph.D., showout
standing promise of research ability in
pure or applied mathematics, and have
concern for teaching.
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NON-TENURE-TRACK ASSISTANT PRO
FESSORSHIPS. These are three-year nonre
newable positions. Candidates should have
a Ph.D., show evidence of superior teach
ing accomplishments, and show promise
of research ability.

Applicants should send a printed resu
me, with the AMS Standard Cover Sheet
attached, and have four letters of recom
mendation (one of which evaluates teach
ing) sent to: Search Committee, Dept. of
Math-Hill Center, Rutgers University, 110
Frelinghuysen Road, Piscataway, N] 08854
8019. In addition, an electronic version of
the AMS Standard Cover Sheet should also
be submitted at the website http://www .
mathj obs. org/ jobs. It is essential to fill
out this cover sheet completely, including
specific position(s) applied for and the
AMS subject classification number of your
area(s) of specialization. Rutgers is an
Affirmative Action/Equal Opportunity Em
ployer and encourages applications from
women and minority group members.

The department will begin reviewing
applications December 1, 2003, and will
continue its review until the positions
are filled. Updated details of these posi
tions will appear on the Rutgers math
ematics department webpage at http: / /
www.math.rutgers.edu.

NEW YORK

THE COURANT INSTITUTE
AT NEW YORK UNIVERSITY
Department of Mathematics

Postdoc Position

The Courant Institute is a center for
advanced training and research in the
mathematical sciences. It has long been
an international leader in mathematical
analysis, differential geometry, probability
theory, applied mathematics, and scientific
computation, with special emphasis on
partial differential equations and their
applications. Its scientific activities include
an extensive array of research seminars
and advanced graduate courses.

Each year a limited number of Courant
Institute Instructorships in the Depart
ment of Mathematics are awarded to post
doctoral scientists. These appointments
carry a light teaching load of one course
per semester and ordinarily are for a three
year term. These positions are primarily
for recent Ph.D.'s, and candidates must
have a degree in mathematics or some
affiliated field.

For an application and further informa
tion, write to: Visiting Membership Com
mittee, Courant Institute of Mathematical
Sciences, 251 Mercer Street, New York, NY
10012-1185. Forms may also be obtained
directly from the Web at http://www .
cims.nyu.edu/information/brochure/
visiting.html or by sending email to
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vm-apply@cims . nyu. edu. Applications
and supporting documents are due by
Decem-
ber 15 for appointments to begin the
following academic year.

The Courant Institute at New York Uni
versity is an Equal Opportunity/ Affirma
tive Action Employer.

THE COURANT INSTITUTE
AT NEW YORK UNIVERSITY
Department of Mathematics

Tenure-Track Position

The Courant Institute Department of Math
ematics anticipates having a small number
of faculty positions in mathematics to
begin in September 2004. Appointments
may be made at either a junior or senior
level. These positions will be in a range
of areas in computational, applied, and
pure mathematics; some may be multi
disciplinary appointments that are joint
with a science department from the Fac
ulty of Arts and Sciences. Applications
should be addressed to: Appointments
Committee, Courant Institute of Mathe
matical Sciences, 251 Mercer Street, New
York, NY 10012.

The Courant Institute/New York Univer
sity is an Equal Opportunity/Affirmative
Action Employer.

UNIVERSITY AT BUFFALO
SUNY

Department of Mathematics

The Department of Mathematics antici
pates the appointment of several tenure
track assistant professors, effective Au
gust 2004. Salary will be competitive. We
seek candidates from all fields, partic
ularly algebra, applied mathematics, and
topology. Applicants should have excellent
research accomplishments and potential,
a Ph.D. in the mathematical sciences, and
a strong commitment to teaching.

A complete application consists of a
curriculum vitae, a statement of research
interests, and four letters of recommen
dation. These materials should be sent
to:

Search Committee
Department of Mathematics
University at Buffalo, SUNY
Mathematics Building 244
Buffalo, NY 14260-2900

The deadline for applications is Novem
ber 3, 2003. Late applications will be
considered until the positions are filled.
No electronic applications will be accepted.

The University at Buffalo is an Equal Op
portunity/ Affirmative Action Employer/
Recruiter. We are interested in identifying
prospective minority and women candi
dates. No person, in whatever relationship
with the University at Buffalo, shall be
subject to discrimination on the basis of
age, color, creed, handicap, marital status,
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national origin, race, religion, sex, sexual
orientation, or veteran status.

OHIO

THE OHIO STATE UNIVERSITY
Department of Mathematics

The Department of Mathematics of the
The Ohio State University expects to have
tenure-track/tenured positions and sev
eral visiting positions available, effective
autumn quarter 2004. Candidates in all
areas of pure and applied mathematics
are invited to apply. A Ph.D. in mathe
matics, significant mathematical research
accomplishment, and evidence of excellent
teaching ability are required.

The department will also have several
Hans ]. Zassenhaus Assistant Professor
ships and VIGRE Arnold Ross Assistant
Professorships available. These term po
sitions are renewable annually for up to
a total of four years. Candidates are ex
pected to have a Ph.D. in mathematics
and to present evidence of excellence in
research and teaching.

Please send a CV and at least three
letters of recommendation to:

Advisory Committee
Department of Mathematics
The Ohio State University
231 W. 18th Avenue
Columbus, OH 43210

Applications are considered on a contin
uing basis, but the review process begins
November 17, 2003. Please direct inquiries
to f acultysearch@math. ohio-state. edu.

The Ohio State University is an Equal
Opportunity/Affirmative Action Employer.
Women, minority, veterans, and individu
als with disabilities are encouraged to
apply.

THE OHIO STATE UNIVERSITY AT
MANSFIELD

Department of Mathematics
Assistant Professor of Mathematics

The Ohio State University at Mansfield
announces a tenure-track assistant profes
sorship in mathematics to begin autumn
quarter 2004. The candidate should have
a research program in algebraic geometry
or a related area (such as commutative
algebra, symplectic geometry, or represen
tation theory) and be able to interact well
with the current faculty, who work in sin
gularity theory and enumerative geometry.
A strong commitment to both undergrad
uate teaching and math research is es
sential. The successful candidate will hold
rank in The Ohio State University's De
partment of Mathematics. To apply, send
a letter, curriculum vitae, and three letters
of reference (at least one of which ad
dresses the candidate's qualifications for
teaching lower-division math courses) to:
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Gary Kennedy, Chair, Mathematics Search
Committee, OSU Mansfield, 1680 Univer
sity Drive, Mansfield, OH 44906. To ensure
full consideration, arrange for all materi
als to arrive by Wednesday, October 15,
2003. The Ohio State University is an Equal
Opportunity/Affirmative Action Employer.
Women, minorities, veterans, and individ
uals with disabilities are encouraged to
apply.

OREGON

UNIVERSITY OF OREGON
Department of Mathematics

Applications are invited for tenure-track
assistant or associate professor positions
in all areas of pure and applied mathemat
ics, statistics, and mathematics education.
Qualifications are a Ph.D. in the mathe
matical sciences, an excellent record of
research accomplishment, and evidence
of teaching ability. See http : / / darkwing .
uoregon.edu/~math/employment.html.

Competitive salary with excellent fringe
benefits. Mail complete vita and at least
three letters of recommendation to: Search
Committee, 1222 Department of Mathe
matics, University of Oregon, Eugene, OR
97403-1222. Application materials may
NOT be submitted electronically.

Closing date is January 5, 2004. Women
and minorities are encouraged to ap
ply. The University of Oregon is an
EO/AA/ADA Institution committed to di
versity.

PENNSYLVANIA

LEHIGH UNIVERSITY
Department of Mathematics

As part of campus-wide research initia
tives at Lehigh, the Department of Math
ematics intends to continue to develop
its research group in mathematical biol
ogy. Areas of particular interest include
mathematical modeling of fundamental
biological processes and systems, biocom
plexity, biostatistics, bioinformatics, and
biological materials.

The department anticipates several hires
in this area over the next few years and
is seeking to fill one position in this area
beginning in fall 2004.

This position may be filled at any profes
sorial rank. A successful senior candidate
(at the associate or full professor level)
will have an established record of research
and an international reputation in the
field, plus a record of successful teaching
at both the undergraduate and graduate
levels. A successful junior candidate (at
the assistant professor level) will demon
strate great research potential and have a
record of successful teaching commensu
rate with the position. Applications from
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new and recent Ph.D.'s are welcome at this
level.

As part of their application, candidates
should submit: (a) an AMS cover sheet; (b)
a complete vita, including a list of publica
tions; (c) a research plan; and (d) at least
four letters of recommendation, at least
one of which addresses the candidate's
teaching.

Applications received by November 15
will be assured of full consideration. Ap
plication materials should be sent to:

Mathematical Biology Hiring
Committee
Lehigh University
Department of Mathematics
Bethlehem, PA 18015-3174

Lehigh University is an Equal Opportu
nity/ Affirmative Action Employer.

For more information about the position
or institution: http://www . lehigh . edu/
~math.

LEHIGH UNIVERSITY
Department of Mathematics

The Lehigh Department of Mathematics
seeks to build on its strengths in pure
mathematics by hiring at the assistant pro
fessor level in algebra (specifically, alge
braic number theory, algebraic geometry,
or algebra related to discrete mathematics
or coding theory) or analysis (specifically,
calculus of variations, operator theory, or
harmonic analysis), with a preference for
algebra.

A successful candidate (at the assistant
professor level) will demonstrate great
research potential and have a record of
successful teaching commensurate with
the position. Applications from new and
recent Ph.D.'s are welcome.

As part of their application, candidates
should submit: (a) an AMS cover sheet; (b)
a complete vita, including a list of publica
tions; (c) a research plan; and (d) at least
four letters of recommendation, at least
one of which addresses the candidate's
teaching.

Applications received by November 15
will be assured of full consideration. Ap
plication materials should be sent to: .

Pure Mathematics Hiring Committee
Department of Mathematics
Lehigh University
Bethlehem, PA 18015-3174

Lehigh University is an Equal Opportu
nity/ Affirmative Action Employer.

For more information about the position
or institution: http://www . lehigh . edu/
~math.

LEHIGH UNIVERSITY
Department of Mathematics

The Lehigh Department of Mathematics
seeks to fill two visiting positions:

(1) The Everett Pitcher Visiting Assis
tant Professorship: This is a one-year,
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non-tenure-track position, renewable for a
second year upon the recommendation of
the department chair, and carries a three
course-per-year teaching load, including
at least one course in the applicant's
specialty.

(2) The C.-C. Hsiung Visiting Assistant
Professorship: This is a one-year, non
tenure-track position and carries a four
course-per-year teaching load.

The department welcomes applicants in
any fields which complement our existing
areas of research.

As part of their application, candidates
should submit: (a) an AMS cover sheet; (b)
a complete vita, including a list of publica
tions; (c) a research plan; and (d) at least
four letters of recommendation, at least
one of which addresses the candidate's
teaching.

Applications received by November 15
will be assured of full consideration. Ap
plication materials should be sent to:

Visiting Faculty Hiring Committee
Lehigh University
Department of Mathematics
Bethlehem, PA 18015-3174

Lehigh University is an Equal Opportu
nity/ Affirmative Action Employer.

For more information about the position
or institution: http://www . lehigh . edu/
~math.

UNIVERSITY OF PITTSBURGH
Mathematics Department

The mathematics department of the Uni
versity of Pittsburgh invites applications
for a tenure-track position in number
theory/cryptography or algebraic geome
try/representation theory to begin in the
fall term 2004, pending budgetary ap
proval. The appointment is at the assis
tant professor level or above, depending
on the credentials of the applicant. We seek
excellence in teaching and research, so ap
plicants should demonstrate substantial
research accomplishment and dedication
to teaching. Send a vita, three letters of rec
ommendation, a research statement, and
evidence of teaching accomplishments by
December 5, 2003, to: Search Committee
in Algebra, Department of Mathematics,
University of Pittsburgh, Pittsburgh, PA
15260. The University of Pittsburgh is an
Affirmative Action/Equal Opportunity Em
ployer. Women and members of minority
groups underrepresented in academia are
especially encouraged to apply.

RHODE ISLAND

BROWN UNIVERSITY
Department of Mathematics

One professorship at the associate profes
sor level with tenure, the appointment to
begin July 1, 2004. (Exceptionally qualified
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candidates may be considered for ap
pointment at the level of professor.) This
position is targeted in the area of analy
sis, broadly construed. Candidates should
have a distinguished research record and
a strong commitment to excellence in un
dergraduate and graduate teaching. Pref
erence will be given to applicants with
research interests consonant with those of
the present members of the department
(for a list of faculty members and their
fields, see http://www .math. brown. edu/
faculty/faculty.html). Applicants who
wish to be considered for these posi
tions should send a letter of application
together with a curriculum vitae and at
least five letters of recommendation to:
Senior Search Committee, Department of
Mathematics, Box 1917, Brown University,
Providence, RI 02912. Applications must
be postmarked by December 12, 2003,
in order to receive full consideration.
Later applications will be accepted and
considered to the extent feasible. Email
inquiries can be addressed to srsearch<9
math. brown. edu. Brown University is an
Equal Opportunity/Affirmative Action Em
ployer and encourages applications from
women and minorities.

BROWN UNIVERSITY
Department of Mathematics

J. D. Tamarkin Assistant Professorship:
One 3-year nontenured nomenewable ap
pointment, beginning July 1, 2004. The
teaching load is 1 course one semester and
2 courses the other semester and consists
of courses of more than routine interest.
Candidates are required to have received a
Ph.D. degree or equivalent by the start of
this appointment, and they may have up
to three years of prior academic and/or
postdoctoral research experience.

Applicants should have strong research
potential and a commitment to teach
ing. Field of research should be conso
nant with the current research interests
of the department. For full considera
tion, a curriculum vitae, an AMS Stan
dard Cover Sheet, and three letters of
recommendation must be received by De
cember 1, 2003. All inquiries and ma
terials should be addressed to: Junior
Search Committee, Department of Math
ematics, Brown University, Providence, RI
02912. To access the AMS Standard Cover
Sheet, visit our website: http://www .
math.brown.edu/juniorsearch.shtml.
Email inquiries should be addressed to:
juniorsearch<9math. brown. edu. Brown
University is an Equal Opportunity/
Affirmative Action Employer and encour
ages applications from women and minori
ties.
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BROWN UNIVERSITY
Division of Applied Mathematics
Positions in Dynamical Systems

The Division of Applied Mathematics seeks
applicants for two positions in the general
area of dynamical systems and related
areas of differential equations (ordinary,
partial, and other). One position will be
filled at the level of either assistant, as
sociate, or full professor, and the other
at the level of either assistant Or Asso
ciate Professor. The starting date for the
position is July 1, 2004. Applicants are
expected to have a demonstrated ability
(or, in the case of applicants for assis
tant professor, to have the potential) to
produce research involving, to a signifi
cant degree, the creation of new theory,
new tools, and new techniques of dynam
ical systems. Additionally, applicants for
full professor should have achieved in
ternational recognition in their field, and
should be prepared to assume a leader
ship role in dynamical systems at Brown.
Good communication and teaching skills
are expected of all applicants.

Applicants should submit curriculum
vitae, representative preprints or reprints,
and a concise description of research
interests and goals to:

Attn: Dynamical Systems Search
Professor Chi-Wang Shu, Chairman
Division of Applied Mathematics
Brown University
Providence, RI 02912

Additionally, applicants for assistant pro
fessorships should arrange to have at least
three letters of recommendation sent di
rectly to the Search Committee at this
same address. Applicants for associate or
full professor should provide names and
contact information for at least five refer
ences; they will be contacted by the Search
Committee.

To receive full consideration. complete
applications should be received by Decem
ber 31,2003.

Brown University is an Affirmative Ac
tion/Equal Opportunity Employer. Women
and minorities are encouraged to apply.

TENNESSEE

VANDERBILT UNIVERSITY
Department of Mathematics

1326 Stevenson Center
Nashville, TN 37240

Non-Tenure-Track Position

We invite applications for a non-tenure
track assistant professor position in the
areas of operator algebras and quantum
information theory/quantum computing
beginning fall 2004. This is a two-year
appointment at the non-tenure-track as
sistant professor level with a 2-2 teaching
load, normally renewable for a third year.
This position is intended for a recent
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Ph.D. with demonstrated research poten
tial and a strong commitment to excellence
in teaching. Submit your application and
supporting materials to the attention of
the Operator Algebras Hiring Committee.
These materials should include a vita,
a publication list, a research summary
and the American Mathematical Society
Standard Cover Sheet. Please include an
email address and fax number if available.
Applicants should also arrange to have
four letters of recommendation sent to
the hiring committee, including one that
discusses the candidate's teaching qualifi
cations. Evaluation of the applications will
commence on December 15, 2003, and will
continue until the position is filled. For
more information about the Department
of Mathematics at Vanderbilt University,
please consult the Web at http://www .
math.vanderbilt.edu/.

Vanderbilt University is an Affirmative
Action/Equal Opportunity Employer.

TEXAS
RICE UNIVERSITY

Department of Mathematics
Griffith Conrad Evans Instructorships

Postdoctoral appointments for two to
three years for promising research mathe
maticians with research interests in com
mon with the active research areas at Rice,
particularly geometric topology, geometric
analysis, differential geometry, wavelets,
combinatorics, and ergodic theory. Du
ties will include research and classroom
teaching.

Applications received by December 15,
2003, will receive full consideration. Rice
University is an Equal Opportunity/ Affir
mative Action Employer and strongly en
courages applications from women and
minority group members.

Inquiries and applications should be
addressed to Chair, Evans Committee, De
partment of Mathematics, Rice University,
P.O. Box 1892, Houston, TX 77251-1892.
Submitting the AMS Standard Cover Sheet
(available in Notices, ElMS, or on AMS
website) would be greatly appreciated.

TEXAS A&M UNIVERSITY
Department of Mathematics

Applications are invited for several ten
ured and tenure-eligible faculty positions
beginning fall 2004. The field is open,
but we particularly seek applications from
individuals whose mathematical interests
would augment and build upon existing
strengths both within the mathematics
department as well as other departments
in the university. Salary, teaching loads,
and start-up funds are competitive.

For a tenured position the applicant
should have an outstanding research rep
utation and would be expected to fill
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a leadership role in the department. An
established research program, including
success in attracting external funding and
supervision of graduate students, and a
demonstrated ability and interest in teach
ing are required. Informal inquiries are
welcome.

For an assistant professorship we seek
strong research potential and evidence of
excellence in teaching. Research produc
tivity beyond the doctoral dissertation will
normally be expected.

In order to expedite the application
process, we request that the AMS Standard
Cover Sheet be used. Applicants should
send the completed form and a vita by
December 15, 2003, and arrange to have
letters of recommendation sent to:

Faculty Hiring
Department of Mathematics
Texas A&M University
College Station, TX 77843-3368

Further information can be obtained from:
http://www.math.tamu.edu/hiring.

Texas A&M University is an EOE/AA
Employer, and the department encourages
applications from women and minorities.

TEXAS A&M UNIVERSITY
Department of Mathematics

The department will have several visit
ing appointments available beginning fall
2004.

Senior positions may be for a semester or
one-year period, and the number available
will depend on funding.

The Visiting Assistant Professor posi
tions are for a three-year period. They
are intended for those who have recently
received their Ph.D., and preference will be
given to mathematicians whose research
interests are close to those of our regu
lar faculty members. Salary and teaching
loads are competitive. In addition, as part
of our VIGRE grant, we may have one or
more positions with a reduced teaching
load.

In order to expedite the application
process, we request that the AMS Standard
Cover Sheet be used. Applicants should
send the completed form, a vita, and
letters of recommendation to:

Visiting Faculty Hiring
Department of Mathematics
Texas A&M University
College Station, TX 77843-3368

For full consideration, the complete
dossier should be received by Decem
ber 15, 2003. Further information can
be obtained from our website: http: I I
www.math.tamu.edu/hiring.

Texas A&M University is an EOE/AA
Employer, and the department encourages
applications from women and minorities.

OCTOBER 2003

UTAH

UNIVERSITY OF UTAH
Department of Mathematics

The Department of Mathematics at the
University of Utah invites applications for
the following positions:

Full-time tenure-track or tenured ap
pointments at the level of assistant or
associate professor. Applicants should re
ceive their Ph.D. degrees prior to 2003.

Three-year Scott, Wyle, Burgess, or
VIGRE Assistant Professorships. Persons
receiving Ph.D. degrees in 2002 or later are
eligible.

IGERT Postdoctoral Fellowships. Appli
cants for this position should have a
background in mathematical biology.

FRG (Focused Research Group) Postdoc
toral Fellowships: Candidates should have
a Ph.D. in mathematics and be interested
in research in the dynamics on biogels.

Please see our website at http://www .
math. utah. edu/positions for informa
tion regarding available positions, appli
cations requirements, and deadlines. Ap
plications must be completed through the
website http://mathj obs .org.

The University of Utah is an Equal
Opportunity/Affirmative Action Employer
and encourages applications from women
and minorities, and provides reasonable
accommodation to the known disabilities
of applicants and employees.

WEST VIRGINIA

WEST VIRGINIA UNIVERSITY
Department of Mathematics

Applications and nominations are invited
for up to two faculty positions starting Au
gust 16, 2004, to be part of the Institute for
Math Learning. The Department of Math
ematics seeks mathematicians or mathe
matics educators with excellent teaching
skills and strong commitment to extending
and developing effective, efficient ways of
teaching mathematics students, generat
ing new initiatives with the K-12 commu
nity, conducting mathematics education
research, supporting change, and aggres
sively competing for nationally awarded
grants that support the pedagogical di
mension of the institute. We are working
toward an institute that is regarded for
its national leadership in innovative, effec
tive, research-based math learning models.
The institute is a part of the Department
of Mathematics in the Eberly College of
Arts & Sciences, with its own director and
with operational governance that allows
tenured and tenure-track faculty to be re
warded and recognized for their roles in
teaching excellence, in research and schol
arship associated with the goals of the
institute, and in pedagogy associated with
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math learning. All applicants should have
professional credentials qualifying for a
tenure-track appointment at the rank of
assistant professor.

West Virginia University is a Land Grant
institution enrolling 24,000 students. It is
Doctoral/Research University-Extensive in
the Carnegie Classification of Institutions
of Higher Education, based on the com
plexity and breadth of the institution's
mission. The Department of Mathematics
has 26 full-time faculty members and ap
proximately 30 M.S. and Ph.D. students.
The university is located in Morgantown,
an award-winning city with a metropoli
tan population of 80,000. Morgantown has
diverse cultural and recreational oppor
tunities, excellent medical facilities, and
a favorable location with ready access to
the urban areas of Pittsburgh, PA, and
Washington, DC.

Applicants should provide a letter of
application, a statement of teaching phi
losophy and any experience and vision you
may have related to achieving the goals of
the institute, a vita, and the names and
contact information of three references.
Please send applications, references, and
inquiries to:

Sherman D. Riemenschneider, Chair
Department of Mathematics
West Virginia University
320 Armstrong Hall
P.O. Box 6310
Morgantown, WV 26506-6310
email: sherm©math. wvu . edu

Selection will begin November 15, 2003,
and will continue until the positions are
filled.

West Virginia University is an Equal
Opportunity/ Affirmative Action Employer.
Minority, disabled, and women candidates
are urged to apply.

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON
Department of Mathematics

The Department of Mathematics antici
pates openings for two positions to begin
August 23, 2004, at the tenure-track (as
sistant professor) level. Applications are
invited in all areas of mathematics. Candi
dates should exhibit evidence of outstand
ing research potential, normally including
significant contributions beyond the doc
toral dissertation. A strong commitment
to excellence in instruction is also ex
pected. Additional departmental informa
tion is available on our website: http: I I
www.math.wisc.edu.

Applicants should send a completed
AMS Standard Cover Sheet, a curriculum
vitae that includes a publication list, and
brief descriptions of research and teaching
to:

Hiring Committee
Dept. of Mathematics
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University of Wisconsin-Madison
480 Lincoln Drive
Madison, WI 53706-1388

Applicants should also arrange to have
sent to the above address three to four
letters of recommendation, at least one of
which must discuss the applicant's teach
ing experiences and capabilities. Review of
applications will begin on November 14,
2003. Applications will be accepted until
the positions are filled.

The Department of Mathematics is com
mitted to increasing the number of women
and minority faculty. The University of
Wisconsin is an Affirmative Action/Equal
Opportunity Employer and encourages ap
plications from women and minorities.
Unless confidentiality is requested in writ
ing, information regarding the applicants
must be released upon request. Finalists
cannot be guaranteed confidentiality.

UNIVERSITY OF
WISCONSIN-MILWAUKEE

Department of Mathematical Sciences
Milwaukee, WI 53201-0413

The Department of Mathematical Sciences
anticipates an appointment in statistics
at the, associate or assistant level starting
August 2004, pending budgetary approvaL
Candidates must have a strong research
record, evidence of or strong potential for
extramural funding, and a demonstrated
commitment to teaching excellence. Re
sponsibilities include: teaching two cour
ses per semester and taking an active
role in the undergraduate, master's, and
Ph.D. programs. Additional information is
available at http://www .math. uwm. edu/.

Applicants should send the AMS Stan
dard Cover Sheet, a vita, a description of
their research, and a teaching statement to
the Hiring Committee at the above address.
Review of applications will begin Novem
ber 1, 2003, and will continue until the
position is filled. At least three letters of
recommendation should be sent to the Hir
ing Committee; at least one letter should
address the applicant's teaching experi
ence and capabilities. UW-Milwaukee is an
EEO/AA Employer. Applications from fe
male and minority candidates are strongly
encouraged.

CANADA

QUEEN'S UNIVERSITY AT KINGSTON
Mathematics and Statistics

The Department of Mathematics and Sta
tistics invites applications for three tenure
track appointments at the assistant pro
fessor level to begin July 2004.

Successful applicants must have a strong
research record and demonstrate the po
tential for research leadership.

Candidates must have the ability to
teach a range of mathematics or statistics
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courses and supervise graduate students.
Salary will be commensurate with qual
ifications and experience. Exceptionally
qualified candidates may be appointed at
the rank of associate professor.

Candidates should have a Ph.D. in pure
or applied mathematics, statistics, or a
related area. We anticipate hiring in the
following three areas:

;', algebra and number theory, analysis,
dynamical systems, or in exceptional cases
other areas of pure mathematics.

of, statistics or probability theory; we
are interested in applicants working on
fundamental problems and applied areas.

of, engineering mathematics: geometric
control theory, communications theory,
or numerical analysis. Candidates in this
area must be eligible for registration as a
professional engineer in Ontario.

Interested candidates should arrange
for a curriculum vitae; a description of
research interests; up to five publications
or preprints; a statement on teaching or a
teaching dossier; and at least four letters
of reference, one of which should com
ment on the candidate's teaching, to be
sent to the address below by December 1,
2003 (or January 1, 2004, in the case of
candidates for the position in engineering
mathematics). Applications will be con
sidered until the position is filled. More
details are available at http://www .mast.
queensu.ca/jobs/.

James A. Mingo, Associate Head
Department of Mathematics
and Statistics
Queen's University, Kingston
Ontario, Canada K7L 3N6
fax: (613) 533-2964
email: position@mapt.queensu.ca
http://www.mast.queensu.ca

All qualified candidates are encouraged
to apply; however, Canadian citizens and
permanent residents will be given prior
ity. Queen's University is committed to
employment equity and welcomes appli
cations from all qualified women and
men, including visible minorities, aborigi
nal people, persons with disabilities, gay
men and lesbians. Queen's academic staff
is governed by a collective agreement, the
details of which are posted at http: I I
www . queensu. calquia.

UNIVERSITY OF BRITISH COLUMBIA
Mathematics Department

Tenure-Track Position in Topology

The mathematics department at the Uni
versity of British Columbia is seeking
candidates for a tenure-track assistant
professorship, subject to funding, with a
starting date of July 1, 2004. Exceptional
candidates at the associate professor or
professor level may be considered. Appli
cants should have an outstanding research
record in algebraic topology or geometric
topology. In exceptional circumstances,
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outstanding applicants in other areas of
pure mathematics may be considered.

The successful applicant is expected
to interact with related groups in the
mathematics department and have demon
strated interest and ability in teaching. The
mathematics department has strong con
nections with the Pacific Institute for the
Mathematical Sciences (PIMS).

The salary will be commensurate with
experience and research record. Appli
cants should send a current CV, including
a list of publications, statement of re
search and teaching interests, and three
letters of reference directly to:

Chair, Departmental Committee
on Appointments
Department of Mathematics
University of British Columbia
#121-1984 Mathematics Road
Vancouver, B.C., Canada V6T lZ2

The deadline for receipt of applications
is November 24, 2003. The University of
British Columbia hires on the basis of
merit and is committed to employment
equity. We encourage all qualified persons
to apply; however, Canadian citizens and
permanent residents will be given priority.

UNIVERSITY OF BRITISH COLUMBIA
Mathematics Department
Tenure-Track Position in

Mathematical Finance and
Mathematical Economics

The mathematics department at the Uni
versity of British Columbia is seeking
candidates for a tenure-track assistant
professorship, subject to funding, with a
starting date of July 1, 2004. Exceptional
candidates at the associate professor or
professor level may be considered. Appli
cants must have an outstanding research
record in one or more of: computational
methods in finance, stochastic analysis
applied to finance or economics, or op
timization/control applied to finance or
economics.

The successful applicant is expected
to interact with related groups in the
mathematics department and have demon
strated interest and ability in teaching. The
mathematics department has strong con
nections with the Pacific Institute for the
Mathematical Sciences (PIMS). The salary
will be commensurate with experience and
research record. Applicants should send a
current CV, including a list of publications,
statement of research and teaching inter
ests, and three letters of reference directly
to:

Chair, Departmental Committee '
on Appointments
Department of Mathematics
University of British Columbia
#121-1984 Mathematics Road
Vancouver, B.C., Canada V6T lZ2

The deadline for receipt of applications
is November 24, 2003. The University of
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British Columbia lilies on the basis of
merit and is committed to employment
equity. We encourage all qualified persons
to apply; however, Canadian citizens and
permanent residents will be given priority.

UNIVERSITY OF BRITISH COLUMBIA
Mathematics Department
Tenure-Track Position in

Applied Mathematics

The mathematics department at the Uni
versity of British Columbia is seeking
candidates for at least one tenure-track
assistant professorship, subject to fund
ing, with a starting date of July 1, 2004.
Exceptional candidates at the associate
professor or professor level may be con
sidered. Applicants must have an out
standing research record in any area of
applied mathematics. Of particular inter
est are: industrial applied mathematics,
control theory, and cryptography. Joint
appointments with other departments in
the Faculties of Science or Applied Science
are possible.

Applicants are expected to have demon
strated interest and ability in teaching.
The successful applicant is expected to
interact with related research groups in
the mathematics department. A number
of strongly collaborative industrial mathe
matics projects are ongoing within the de
partment, in conjunction with the Pacific
Institute for the Mathematical Sciences
(PIMS) and the MITACS Network of Centres
of Excellence.

The salary will be commensurate with
experience and research record. Appli
cants should send a current CV, including
a list of publications, statement of re
search and teaching interests, and three
letters of reference directly to:

Chair, Departmental Committee
on Appointments
Department of Mathematics
University of British Columbia
#121-1984 Mathematics Road
Vancouver, B.C., Canada V6T lZ2

The deadline for receipt of applications
is November 24, 2003. The University of
British Columbia hires on the basis of
merit and is committed to employment
equity. We encourage all qualified persons
to apply; however, Canadian citizens and
permanent residents will be given priority.

UNIVERSITY OF BRITISH COLUMBIA
Mathematics Department

Tenured Position and
Associate Di rector of PI MS

Applications are invited for a position
as tenured associate or full professor of
mathematics at UBC and for a term of five
years as associate director of PIMS. Appli
cants must have an outstanding record of
scientific accomplishment in an area con
sistent with the department's Hiring Plan
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(as described in http://www .math. ube .
ea/Dept/hiring_plan) as well as strong
evidence of leadership and excellent com
munication and organizational skills.

Departmental responsibilities: The suc
cessful applicant is expected to pursue
a vigorous research program and have
a strong commitment to the educational
mission of the department.

Institute responsibilities: The associate
director of PIMS will act as the PIMS-UBC
site director and assist the PIMS director
with the development and implementation
of scientific policies and the adjudication
process of the scientific programmes, as
well as supervision of the organization
of scientific activities and supervision of
the preparation of grant proposals. The
associate director is also expected to over
see the various aspects of communication
of the institute, including traditional and
electronic publishing.

The salary will be commensurate with
experience and research record. Appli
cants should send a current CV, including
a list of publications and a statement
of research, teaching interests, and ad
ministrative experience. They should also
arrange for three letters of reference to be
sent directly to:

Chair, Departmental Committee
on Appointments
Department of Mathematics
University of British Columbia
#121-1984 Mathematics Road
Vancouver, B.C., Canada V6T 1Z2

The deadline for receipt of applications
is November 3, 2003. The University of
British Columbia hires on the basis of
merit and is committed to employment
equity. We encourage all qualified persons
to apply; however, Canadian citizens and
permanent residents will be given priority.

PUERTO RICO

UNIVERSITY OF PUERTO RICO
Department of Mathematics

Rio Piedras Campus
San Juan, Puerto Rico

We announce the opening of two tenure
track positions, available starting August
2004 and remaining open until filled. One
position is in the areas of applied mathe
matics, statistics and/or actuarial science;
the other is in theoretical mathematics and
its applications. The candidates should
have a Ph.D. in the mathematical sciences
and are expected to have developed or be
able to develop research programs in their
fields of expertise. A strong commitment
to teaching at undergraduate and graduate
levels is also required. Applicants should
also be willing to supervise theses at these
levels. Conversational knowledge of Span
ish is a plus. In any case, it would help
the candidate to learn Spanish during the
probatory period.
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Salary will depend on qualifications,
according to the scale of the University
of Puerto Rico, Rio Piedras Campu. Please
send the AMS application cover sheet, a
curriculum vitae, a letter describing your
interests and research projects, and three
letters of recommendation 'to the address
below. Please also send copies of academic
transcripts and diplomas. The evaluation
of candidates will start on October 1,
2003, and will continue until the positions
are filled. UPR is an Equal Opportunity
Employer.

Luis Raul Pericchi, Chaiman
P.O. Box 23355
San Juan, PR 00931-3355
email:perieehi@goliath.ennet.
elu.edu
fax: 787-281-0651, 787-772-1437

PUBLICATIONS AVAILABLE

A NEW JOURNAL ON
SAMPLING THEORY

Sampling Theory in Signal and Image Pro
cessing (STSIP)-An International Journal
publishes refereed articles in sampling
and interpolation theory, wavelets, tomog
raphy, the Gibbs phenomenon, and other
related areas. To order, see http://www .
j erria. corn; email: aj erri@elarkson.
edu; tel. (315) 265-1005,268-2373.

INTEGRAL EQUATIONS
SOLUTION MANUAL

This is the first students' solution manual
in integral equations. It accompanies (the
complete and applied book - Math. Revs.)
Intra. to Integral Eqns. with Applications
2nd Ed., Wiley, 1999, by A. ]. Jerri. See
http://www . j erria. eom/. Call Barnes and
Noble, (315) 265-9260; email: elarkson@
bkstore . corn, or aj erri@elarkson. edu.
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International IMathematics
Research Notices
Editors Web Site: http://imrn.hindawi.com

FORTHCOMING ARTICLES

SUBSCRIPTION INFORMATION

Institutional subscription rates for volume 2004 (80± issues) are $2395 for print or online and
$2874 for print and online. New print subscribers shall receive a free copy of all back volumes,
Le., volumes 1991-2003. New and current online subscribers shall receive "perpetual" online
access to volumes 1991-2004. Please contact orders@hindawLcom for more information.

AIMS AND SCOPE

IMRN provides very fast publication of research articles of high current interest in all areas of
mathematics. All articles are fully refereed and are judged by their contribution to advancing
the state of the science of mathematics. Issues are published as frequently as necessary. IMRN
will publish 80± issues in volume 2004. The articles of the IMRN are reviewed/indexed in
COMPUMATH Citation Index, Current Contents, lSI Alerting Services, Mathematical Reviews,
Science Citation Index, SciSearch, and Zentralblatt fur Mathematik.

INSTRUCTIONS FOR AUTHORS

IMRN is devoted to advancing the state of the science of mathematics by publishing re
search articles of high current interest in all fields of mathematics. Articles of any length
are welcome and all articles are refereed and judged for correctness, interest, originality,
depth, and applicability. Illustrations can be in color. There are no page charges. Each author
shall receive 50 complimentary reprints with covers. Submissions are made by email to
submit@imrn.hindawLcom. An abstract for each article should be included. A copy may also
be sent to an editor. Only an acknowledgment from the editorial office officially establishes the
date of receipt. Submissions not prepared using TEX should be typed or printed on one side of
the page, be double-spaced (including references), have ample margins, and be accompanied by
a page that lists all potentially ambiguous notations. Check contact information for submission
by fax or post. When articles are accepted, production begins immediately; authors should be
available to assist the editorial staff.

Hindawi Publishing Corporation, 410 Park Avenue, 15th Floor, #287 pmb, New York,
NY 10022,USA; Fax 1-866-446-3294 (USA, toll-free)HINDAWI

• A Combinatorial Approach to Orthogonal Exponentials, A. Iosevich and M. Rudnev
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• On Simple Real Lie Bialgebras, Nicolas Andruskiewitsch and Patricia Jancsa
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KING FAHD UNIVERSITY OF
PETROLEUM & MINERALS
DHAHRAN, SAUDI ARABIA
College of Sciences - Department of
Mathematical Sciences

Senior Tutor for Mathematics
Learning Center

The Mathematics Learning Center (MLC) invites

applications for faculty positions of a Senior Tutor. The

primary work is to assist the MLC Director in providing

a wide range of support and enough learning resources

to help students, especially at the orientation level, meet

their mathematical challenges through self learning and

good study habit that will help them overcome their

mathematical difficulties. He will be expected to conduct

Remedial Classes and Problem Solving for small group

and on an individual basis.

A Ph.D. in Mathematics or Mathematics
Education is required.

Candidates will be assessed on excellence in teaching,

previous work in a similar Center, and fluency in

English.

Salary/Benefits:Two-year renewable contract.

Competitive salaries based on qualifications and

experience. Free furnished air-conditioned on-campus

housing unit with free essential utilities and maintenance.

The appointment includes the following benefits

according to the University's policy: air ticket to

Dammam on appointment; annual repatriation air tickets

for up to four persons; assistance with local tuition fees

for school-age dependent children; local transportation

allowance; two months' paid summer leave; end-of

service gratuity. KFUPM campus has a range of facilities

including a medical and dental clinic, an extensive

library, computing, research and teaching laboratory

facilities and a recreation center.

To apply: Mail, fax or e-mail cover letter and

detailed CV/Resume (including a list of research

and teaching activities) and e-mail address of three

professional references to:

Dean, Faculty & Personnel Affairs,

KFUPM Box 5005, Dhahran 31261 , Saudi Arabia

DEPT.No.: MATH/MLC-2367 Fax: 966-3-860-2429

E-Mail: faculty@kfupm.edu.saormlc@kfupm.edu.sa

Please quote the above DEPT. REF No. in all
correspondence. For additional information, please visit our

website: http://www.kfupm.edu.sa/fpa/

KING FAHD UNIVERSITY OF
PETROLEUM &MINERALS
DHAHRAN, SAUDI ARABIA
College of Sciences - Department of
Mathematical Sciences

Tutor for Mathematics Learning
Center

The Mathematics Learning Center (MLC) invites

applications for faculty positions of a Tutor. The primary

work is to assist the MLC Director in providing a wide

range of support and enough learning resources to

help students, especially at the orientation level, meet

their mathematical challenges through self learning and

good study habit that will help them overcome their

mathematical difficulties. He will be expected to conduct

Remedial Classes and Problem Solving for small group

and on an individual basis.

A MA, M.Sc. or M.Ed. in Mathematics or
Mathematics Education is required.

Candidates will be assessed on excellence in teaching,

previous work in a similar Center, and fluency in

English.

Salary/Benefits: Two-year renewable contract.

Competitive salaries based on qualifications and

experience. Free furnished air-conditioned on-campus

housing unit with free essential utilities and maintenance.

The appointment includes the following benefits

according to the University's policy: air ticket to

Dammam on appointment; annual repatriation air tickets

for up to four persons; assistance with local tuition fees

for school-age dependent children; local transportation

allowance; two months' paid summer leave; end-of

service gratuity. KFUPM campus has a range of facilities

including a medical and dental clinic, an extensive

library, computing, research and teaching laboratory

facilities and a recreation center.

To apply: Mail, fax or e-mail cover letter and

detailed CV/Resume (including a list of research

and teaching activities) and e-mail address of three

professional references to:

Dean, Faculty & Personnel Affairs,

KFUPM Box 5005, Dhahran 31261 , Saudi Arabia

DEPT.No.: MATH/MLC-2397 Fax: 966-3-860-2429

E-Mail: faculty@kfupm.edu.saormlc@kfupm.edu.sa

Please quote the above DEPT. REF No. in all
correspondence. For additional information, please visit our

website: http://www.kfupm.edu.sa/fpa/
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Mathematics 30)

Liviu I. Nicolaescu

liThe
Reidemeister
Torsiol1l of
3-Manifolds

A Computational
Approach

Please place your order with local
bookseller or order directly from us.

Prices are subject to change.

2003. Approx. x, 361 pages.

Hardcover. US$ 79.95

ISBN 3-11-016808-1

(de Gruyter Studies in

Mathematics 31)

Susanne Schmitt /
Horst G. Zimmer

II Elliptic
Curves

This is a state-of-the-art introduction to the work of Franz

Reidemeister, Meng-Taubes, Turaev, and the author on the con

cept torsion and its generalizations. It is addressed to mathemati

cians with geometric interests who want to become comfortable

users of this versatile invariant. It should be accessible to graduate

students who are familiar with the fundamentals of algebraic

topology taught in a first year graduate course.

The purpose of the present textbook is to give an elementary

introduction to elliptic curves. Since this branch of number theo

ry is particularly accessible to computer-assisted calculations, the

authors make use of it by approaching the theory under a compu

tational point of view. Specifically, the computer-algebra package

SIMATH can be applied on several occasions. However, the book

can be read also by those not interested in any computations.

Topics covered include the determination of torsion groups, com

putations regarding the Mordell-Weil group, height calculations,

S-integral points. The content is kept as elementary as possible.

2003. xix, 361 pages.

Cloth. US$ 89.95

ISBN 3-11-017550-9

(de Gruyter Series in Nonlinear

Analysis and Applications 8)

Jorge Ize /
Alfonso Vignoli

II Equivariant
Degree Theory

This book represents the first attempt at a comprehensive treat

ment of approximation theory by means of nonlinear integral

operators in function spaces. In particular, the fundamental

notions of approximate identity for kernels of nonlinear operators

and a general concept of modulus of continuity are developed in

order to obtain consistent approximation results. Applications to

nonlinear summability, nonlinear integral equations and nonlin

ear sampling theory are given.

In a wider context, the material of this book represents a starting

point for new areas of research in nonlinear analysis.

This book presents a new degree theory for maps which commute

with a group of symmetries. This degree is no longer a single inte

ger but an element of the group of equivariant homotopy classes

of maps between two spheres and depends on the orbit types of

the spaces.

The book will be of interest to graduate students in mathematics

as well as to researchers in nonlinear analysis, differential equa

tions, topology, and in quantitative aspects ofapplied mathematics.

~DE
de G ruyterG Berlin· New York

www.deGruyter.com. Newsletter: www.deGruyter.de/Newsletter

Walter de Gruyter, Inc.. 200 Saw Mill River Road· Hawthorne, New York 10532

Phone: +1 (914) 747-0110· Fax: +1 (914) 747-1326· e-mail: cs@degruyterny.com

II Nonlinear
Integral
Operators and
Applications

2003. xii, 201 pages.

Cloth. US$ 79.95

ISBN 3-11-017551-7

(de Gruyter Series in Nonlinear

Analysis and Applications 9)

Carlo Bardaro /
Julian Musielak /
Gianluca Vinti



MSRI
MATHEMATICAL SCIENCES RESEARCH INSTITUTE

17 Gauss Way, Berkeley, California 94720-5070

The Institute solicits applications for membership during the 2004-2005 year, which \-vill feature
three programs:

HYPERPLANE ARRANGEMENTS AND APPliCATIONS (September 7 - December 17, 2004 )
The study ofhyperplane arrangements has developed a rich and extensive theolY drawing techniques and inspiration ii-om
diverse fields ofInathematics. Arrangements are intrinsically fascinating objects, simple enough in definition to sublnit to
explicit calculations, but cOlnplicated enough to display interesting and surprising properties. This progranl \vill focus on
several inter-related aspects of current research such as: the Topology ofthe cOlnpletnent, CotntTIutative and skevv
conlmutative algebra, and Applications to hypergeometric ftmctions, and COlnbinatorics.

Progranl committee: 1-fichael Falk, Phil I-Ianon, ToshiL~e 1(ob.no, Peter ()rlik, J-\lex£wder Varchenko, and Sergey yuzv-1n.sky

PROBABIU~ ALGORITHMS, AND STATISTICAL PHYSICS (Ja11uary 3 - I\rfay 13, 2005 )
In the last decade, key notions fi·onl statistical physics are being applied to a variety ofquestions in cOlnputational cOlnplexity,
the analysis ofalgorithnls, and real-world random netvv'orks. By btinging together luathematical physicists, probabilists and
conlputer scientists, their interaction should lead to futther advances in both deve)opnlent ofthese techniques and in new
applications. The Inain thetnes ofthis semester will be: 1. Mixing ofMarkov chains in physics and algorithnls. 2. Phase
transitions in conlputation and reconsTIuction. 3. Models ofreal-\vorld random networks.

Progranl committee: David .Aldous, Claire 1Zenyon, Harry 1Zesten,Jon I<leinberg, Fabio :Lvfartinelli, Yuval Peres, .i\listait Sinc11.ir,

i\lan. Sokal, Peter \\linkler, and Uri Z'vv1.ck

MATHEMATICAL, COMPUTATIONAL, AND STATISTICAL ASPECfS OF IMAGE
ANALYSIS Oanuary 3 -lVIay 13, 2005)
Image analysis is one ofthe nevv'est and tnost active SOLu'ces ofinspiration for applied nlathenlatics and is one ofthe lTIOSt
interdisciplinary offields. Present day lnathenlatical challenges in image analysis span a \vide'range ofterritol)', trom harmonic
analysis, statistical learning theoly and the search for new stochastic models. This program is open to all mathetnaticians,
statisticians, engineers, computer scientists as the push and pull bet\veen inlage analysis and applied Inathetnatics \vill remain
strong factor in facing the l1lany challenges in this field.

Program committee: David Nlumford, Jitench:a :l\:lalik, and IJavid Donoho

Candidates fron1 any field of tnathematics are \'velcome to apply for lvISRI's C:01lIPLEI\rfENTJ\RY PROGRf\I\rf.
C:andidates should specify \'vhy this fello\,vship is particularly relevant to their research, for example, by describing

potential interactions \'vith one of the above fields, or indicating interest in NISRI's joint industrial fello'\v/internships.

MSRI has three award categories available to applicants:

Research Professorships. 'These a\vards, \vhich provide partial salary support for a visit of at least three months, are intended
for mathematicians \\11th Ph.D.s a'\varded in 1998 or earlier. Application Deadline: Sept. 26, 2003..

Postdoctoral Fello"\vships. These a\vards, \vhich provide support for t1ve or ten months, are intended for 1nathefilaticians \vith
Ph.D.s a"\varded in 1999 or later. There \vill be several one-semester a\;vards for participants in half-year progra1ns, as \vell as
several 10-month a"\-vards, particularly for participants in the DitTerential Geofiletry program. In addition, rv-ISRI \\I'lll 1nake
fello\'vship/lntern a\vards together "\-vith He"vlett-Packard and Microsoft Research. Application Deadline: Nov. 14,2003..

General Memberships.. These cl\vards n1ay provide partial support to'\vard living and travel expenses. It is generally expected

that General rvlembers "\-vill come \-\lith partial or full support from other sources. Application Deadline: Nov. 14,2003.

Further information and online application are available at

http://www.msri.org



California Institute of Technology

Computational Science and Engineering
The conventional theory-experiment basis for scientific inquiry has expanded to include simulation, especially
of complex phenomena, which is an increasingly important component of many pursuits. Every order-of-mag
nitude increase in computing power allows new science to be addressed by scientific simulation and expands
the application of computation in the experimental arena. Adding to its strong foundations in experimental
and theoretical science, the California Institute of Technology (Caltech) has long been engaged in the develop
ment and exploitation of computation as an indispensable adjunct. At present, a significant fraction of scientific
research at Caltech relies on large-scale distributed computing, scalable algorithms and data structures, the
recording, handling, processing, and visualization of large data sets, and the organization of, and access to,
large data bases. These and related endeavors in applied mathematics and computer science are recognized as
an area of research in its own right: Computational Science and Engineering (CSE).

Caltech is initiating an Institute-wide program in CSE, hosted by the Division of Engineering and Applied
Science (E&AS), which will coordinate the academic and research activities in CSE that transcend disciplinary
boundaries. A goal of this program is to advance the tools of CSE, and further integrate them into fundamen
tal science across the Institute.

Applications are solicited for two professorial positions. The emphasis of this search is on applicants with a
record in fundamental CSE research and its applications. While the preference at this time is to mak:e junior
tenure-tracl( appointments, serious consideration will be also given to eminent scholars in CSE at the tenured
level. The successful candidates will be expected to lead the establishment of a research and educational pro
gram in CSE fundamentals that has connections to applications and the broad research missions of the
Institute. Areas of significant interest include (but are not limited to) development and analysis of scalable dis
tributed algorithms, grid-based computing, large-scale visualization, and data mining.

Caltech's research programs are organized along Divisional lines and faculty receive appointments in one or
more of these divisions. The six Divisions are Biology, Chemistry and Chemical Engineering, Engineering and
Applied Science, Geology and Planetary Science, Humanities and Social Sciences, and Physics, Mathematics
and Astronomy. The Division of Engineering and Applied Science hosts active research groups in Applied and
Computational Mathematics, Computer Science as well as significant research activities in areas closely allied
with CSE, often across Divisional boundaries. It is anticipated that successful applicants will be appointed in
the Division of Engineering and Applied Science but, if appropriate, may hold a joint appointment in another
Caltech Division. They will also participate actively in the Institute-wide CSE program which is currently under
development.

The term of the initial appointment is normally four years, and appointment is contingent upon completion of
the Ph.D. degree. Applicants should include a statement of research accomplishments and objectives, their
Curriculum Vitae, copies of three papers that best describe their research, as well as a list of suggested refer-
ences and should have three letters of recommendation sent to the address below. '

Applications must be initiated online at www.cse.caltech.edu/search. Hard copy materials associated with an
application should be sent to:

CSE Search Committee
Caltech 08-31

Pasadena, CA 91125

Caltech is an Equal Opportunity/Affirmative Action Employer. Women) minorities) veterans) and disabled persons are encouraged to apply.





Name
Last/Family name First Middle Suffix

Date ________, 20 __

Address for all mail Introductory ordinary member $55 D
Available for the first five consecutive years of ordinary membership.
Eligibility begins with the first year of membership in any category other than
student and nominee.

As a help in identifying you in our database, please provide your date of birth:

Present position _

Telephone: home (__) office (__) _

Email

$74 0

$37 D

$37 D

$91 0
~;128 0

$111 0
$148 0

$111 D
$148 D

Ordinary member
With annual professional income below $80,000 $111 D
With annual professional income at or above $80,000 $148 D

Contributing member $222 or $ D
Minimum $222. The amount paid which exceeds the higher Ordinary dues
level and is purely voluntary may be treated as a charitable contribution.

Joint family membership
One family member pays ordinary dues, based on his or her income. Only
this member receives the Notices and Bulletin.

With annual professional income below $80,000
With annual professional income at or above $80,000

The other member pays ordinary dues, based on his or her income, minus
$20. This member does not receive Notices or Bulletin but will be accorded
all other privileges of membership.

With annual professional income below $80,000
With annual professional income at or above $80,000

Reciprocity member (mark society on reverse)

To be eligible for this classification, members must belong to one of those
foreign societies with which the AMS has established a reciprocity agree
ment (see reverse). Annual verification is required.

Reciprocity members who reside outside the U.S.
Reciprocity members who reside in the U.S.:

With annual professional income below $80,000
With annual professional income at or above $80,000

Multi-year membership available in the above
categories only (up to five years)

Dues amount: x years =$____ D

Category-S member $16 D
Available for those who reside in developing countries. Members can
choose only one privilege journal: D Notices or D Bulletin

Student member
Verification of full-time student status required, by completing this statement
and'signing this application:
I am a full-time student at _
currently working toward a degree.

Unemployed member
I am currently unemployed and actively seeking employment.

Annual verification of unemployed status required, by signing this application.

Total due $ _

Please subtract the total amount of AMS points (maximum 16) -$ _

My enclosed payment is $ _

Country

Country

Year

D MasterCard

Zip/Postal Code

Zip/Postal Code

DVISA

Month

D Discover

State/Province

State/ProvinceCity

City

Day

D American Express

Primary Fields of Interest (choose up to five from the list on reverse)

Secondary Fields of Interest (choose from list on reverse)

Firm or institution

Mark your preferred method of communication for the following purposes (for email
communications, be sure accurate email address is included above):

postal mail email
Dues renewal notices D D

AMS election ballot D D
Annual update of your contact information D D

Mark the box below to receive the following free electronic communications from the
AMS:

D Email notifications about new AMS publications

Note: All prices quoted are in U.S. dollars. Payment by check must be drawn on a
U.S. bank if paid in U.S. dollars.

D Pay by check, money order, UNESCO coupons. Mail to American Mathematical
Society, P.O. Box 845904, Boston, MA 02284-5904 USA.

D Pay by credit card. Mark below and mail to: American Mathematical Society,
P. O. Box 6248, Providence, RI 02904-6248 USA or call 1-401-455-4000 (world
wide) or 1-800-321-4AMS (4267) (in U.S. and Canada).

*Last 4-digits on front ofAMEX, last 3-digits on back of all other cards.

Account number CVVnumber*

APPLICX.fION .............. , ........ 'll .....""-......

Name on card _

Expiration date

Foreign bank transfers. Send to Citizens Bank, 1 Citizens Drive, Riverside, RI 02915
USA, ABA #011-500-120, for American Mathematical Society, Acct #1107802021.

Signature

Signature required to validate the statements made on this application.
Application will not be processed without signature.
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Zip Zip
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Shipping and Handling

Residents of Canada, please include 7% GST.
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For orders with
remittances:
(Payment must be made in U. S.
currency drawn on a U. S. bank.)
American Mathematical Society
P.O. Box 845904
Boston, MA 02284-5904, USA

For credit card orders:
American Mathematical Society
P. O. Box 6248
Providence, RI 02940-6248, USA
1-800-321-4AMS (4267)
1-401-455-4000, worldwide
fax 1-401 -455 -4046
cust-serv@ams.org

Signature
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D Check or Money Order D American Express

D MasterCard

D Discover

D VISA

Expiration Date _
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membership
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CHARGE BY PHONE IN US AND CANADA BOO.321.4AMS

Publications, videotapes, and miscellaneous items are sent via UPS to U.S. addresses and as printed matter elsewhere unless another delivery method is
requested. Prices subject to change without notice.

AMS Textbooks: Books marked "Recommended Text" are available as examination copies for possible course adoption. To request an exam copy, please
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AMS Short Courses
Trends in Optimization-2004
Phoenix, Arizona
January 5-6, 2004

It is planned that lecture notes will be available to those
who register for this course. Advance registration fees are
$80 for AMS/MAA members, $110 for nonmembers, and
$35 for students/unemployed/emeritus; on-site registra
tion fees are $100 AMS/MAA members, $130 for non
members, and $50 for students/unemployed/emeritus.
Registration and housing information can be found in this
issue of the Notices; see the section "Registering in Advance
and Hotel Accommodations" in the announcement for the
meetings in Phoenix. The registration form is at the back
of this issue.

The titles of the talks, the names of the speakers, and
the abstracts are as follows:

Synopses

Graphs and Combinatorial Optimization

Gerard Cornuejols, Graduate School ofIndustrial
Administration, Carnegie Mellon University

The integer programming models known as set pack
ing and set covering have a wide range of applications,
many of which arise in the context of graph theory. Some
times, because of the special structure of the constraint
matrix, the natural linear programming relaxation yields
an optimal solution that is integral, thus solving the prob
lem. Sometimes both the linear programming relaxation
and its dual have integral optimal solutions. Under which
conditions do such integrality properties hold? This ques
tion is of both theoretical and practical interest. Min-max
theorems, polyhedral combinatorics, and graph theory all
come together in this rich area of discrete mathematics.
In addition to min-max and polyhedral results, some of the
deepest results in this area come in two flavors: "excluded
minor" results and "decomposition" results. This mini
course will introduce this area. In particular, it will survey
the celebrated Strong Perfect Graph Conjecture and its
recent solution by Chudnovsky, Robertson, Seymour, and
Thomas.

References
GERARD CORNUEJOLS, Combinatorial Optimization: Packing and

Covering, CBMS, vol. 74, SIAM, 2001.

Conferences

Polyhedral Methods in Optimization
AlperAtamturk, Department ofIndustrial Engineering and
Operations Research, UC Berkeley

In the last decade our capability of solVing integer
programming problems has increased dramatically due
to the effectiveness of cutting plane methods based on
polyhedral investigations. Polyhedral cutting planes have
become the central features in optimization software
packages for integer programming. In this lecture we will
survey some fundamental results that led to the develop
ment of polyhedral analysis and methods in optimiza
tion. We will present applications in graph problems, mixed
integer programming, and robust optimization.

References
[1] G. L. NEMHAUSER and L. A. WOLSEY, Integer and Combinatorial Op

timization, Wiley-Interscience Ser. Discrete Math. Optim., 1988.
[2] A. SCHRIJVER, Combinatorial Optimization: Polyhedra and

Efficiency, Springer-Verlag, 2002.

Integer Programming Duality

Jean-Bernard Lasserre, LAAS-CNRS, Toulouse
We consider the integer programming problem

P: max{c'xIAx = b;x nonnegatifinteger}. A formal par
allel between linear programming (LP) and continuous in
tegration on one side and discrete summation on the other
side shows that a natural duality for integer programs can
be derived from generating functions and Brion and
Vergne's counting formula. One may thus relate P with its
(continuous) LP analogue and provide discrete analogues
of some usual (continuous) duality concepts. In addition,
we also provide a discrete Farkas lemma and an LP, strictly
equivalent to P.

References
[1] M: BRION and M. VERGNE, Residue formulae, vector partition

functions and lattice points in rational polytopes, ]. Amer. Math.
Soc. 10 (1997), 797-833.

[2] A. SCHRlNER, Theory ofLinear and Integer Programming, Wiley,
Chichester, 1986.

[3] L. A. WOLSEY, Integer Programming, Wiley, New York, 1998.

Nonlinear and Semidefinite Programming

Stephen J. Wright, Computer Science Department,
University ofWisconsin

Following the discovery of linear programming (its
broad range of applications and the simplex method) in
the 1940s, obvious questions of generalization were raised.
Could the range of applications be broadened significantly
by allowing the objective function and constraints to be
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Conferences

nonlinear? And could effective methods be devised for the
solution of such problems? The field of nonlinear pro
gramming was founded as a result of these questions. In
all its aspects-applications, fundamental study of opti
mality conditions, algorithms, and software-it remains a
very active area of study today.

Semidefinite programming concerns problems in which
the variables include a symmetric matrix that is con
strained to be positive semidefinite. Additional linear
constraints and a linear objective are also present. Such
problems arise in applications such as control and in ap
proximation schemes for discrete optimization problems.
Research in semidefinite programming was given a boost
in the early 1990s with the discovery that interior-point
methods could be used to solve these problems efficiently.

Nonlinear and semidefinite programming draw exten
sively on pure mathematics-chiefly, different flavors of
analysis. The two areas continue to inform each other
through, for example, the fields of variational and non
smooth analysis.

In this talk we start by sketching the development of the
two areas and their current range of applications. We then
discuss optimality conditions, which are needed in order
to recognize solutions and as the basis of algorithm design.
We then outline current activity in algorithmic design, an
area of continuing vitality and surprising developments.

References
[1] j. NOCEDAL and S. ]. WRIGHT, Numerical Optimization, Springer,

1999.
[2] MICHAEL j. TODD, Semidefinite optimization, Acta Numerica,

vol. 10, Cambridge University Press, 2001, pp. 515-560.

Approximation Algorithms for Discrete
Optimization Problems

David B. Shmoys, School ofOperations Research and
Industrial Engineering, Cornell University

Most discrete optimization problems are NP-hard and
hence unlikely to admit a polynomial-time algorithm that
always finds optimal solutions. Instead, one can focus on
polyonmial-time algorithms that compute near-optimal
solutions and try to analyze the quality of the solutions that
are computed. In particular, an r-approximation algorithm
is a polynomial-time algorithm for an optimization prob
lem that is guaranteed to find a feasible solution of objective
function value within a factor of r of the optimum; the value
of r is often called the performance guarantee of such an
algorithm.

There has been a great deal of recent progress in research
on the design and analysis of approximation algorithms
for NP-hard problems, thereby expanding the breadth
and depth of techniques used in this area. We shall examine
several different algorithmic paradigms, including linear
programming-based methods, such as rounding and
primal-dual algorithms, as well as local search procedures
and variants of more traditional greedy-type heuristics. We
shall discuss how these methods can all yield approxima
tion algorithms with specific performance guarantees. We
shall focus primarily on just two (closely related) discrete
optimization problems-the k-median problem and the

uncapacitated facility location problem-and through
recent results in this problem domain, we shall illustrate
the gamut of the algorithmic techniques listed above..

References
[1] D. B. SHMOYS, Computing near-optimal solutions to combina

torial optimization problems, Advances in Combinatorial
Optimization (W. Cook, L. Lovasz, and P. Seymour, eds.), Arner.
Math. Soc., 1995, pp. 355-397.

[2] V. V. VAZIRANI, Approximation Algorithms, Springer-Verlag,
2001.

Algebraic Methods in Integer Programming

Bernd Sturmfels, Department ofMathematics, University
ofCalifornia, Berkeley

Integer programming is the problem of solving a linear
system of equations over the nonnegative integers. The
solutions are the lattice points in a convex polyhedron;
and among all of these points, one wishes to locate one
solution that minimizes a given linear cost function. In this
lecture we demonstrate how algorithms from commuta
tive algebra provide practical tools for various questions
in integer programming. The basic idea is to encode
lattice points by monomials, the cost function by a term
order, and the linear constraints by a toric ideal. Grabner
basis methods can perform parametric computations with
families of integer programs where the cost function or
the right-hand side is allowed to vary.

Recently there have been two exciting advances in this
field. On the theory side, there is the work of Barvinok and
Woods which implies that, in fixed dimension, the Grabner
basis of a toric ideal and the relevant normal form
reductions can be computed in polynomial time. On the
practical side, there are two new software packages,
LattE and 4ti2, both developed at DC Davis, which allow us
to perform previously prohibitive computations. We give
an introduction to these developments, and we present
some concrete applications to problems from statistics.

References
[1] BERND STURMFELS, Grabner Bases and Convex Polytopes, Univer

sity Lecture Series, vol. 8, Arner. Math. Soc., 1996.

Lattice Basis Reduction in Optimization

Karen Aardal, School ofIndustrial and Systems
Engineering, Georgia Institute ofTechnology
Synopsis not available.
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Mathematical Sciences
Employment Center

Phoenix Civic Plaza, Phoenix, Arizona
January 7, 8, 9, and 10, 2004

Overview of the Employment Center
The Employment Center (formerly the Employment Reg
ister) serves as a meeting place and information center for
employers and Ph.D.-level job seekers attending the Joint
Mathematics Meetings. Most applicants and employers
began the search process in the fall and are looking for an
opportunity to meet in person with those with whom
they've already had communication. Some, however, use
the Employment Center as a way to make some initial
contacts, gather information, and distribute their own in
formation. This is a less effective, but common, use of the
program. The Employment Center allows everyone to
choose a comfortable level of participation by seeking
interviews for any of the open hours or by limiting sched
ules to certain days or hours.

The Employment Center is a three-day program which
takes place on the Wednesday, Thursday, Friday, and
Saturday (morning only) of the Joint Meetings. Most par
ticipants register in advance (by the October 24 deadline),
and their brief resume or job description is printed in a
booklet which is mailed to participants in advance.

The Employment Center houses two services: the
computer-scheduled interview tables (the Scheduled
Employment Register) and the employer-scheduled inter
view tables (the Interview Center). Following three or four
years of a job market favorable to candidates, the
Employment Center applicant/employer ratio took a sharp
turn in 2003. At the 2003 Employment Center, 424 candi
dates and 129 employers participated, giving an overall
applicant-to-employer ratio of 3.2:1 (compared with 370 ap
plicants and 151 employers in 2002, a ratio of 2.4:1). Each
applicant ends up with roughly 5 to 15 interviews of vari
ous types. Those with the most interviews are those
requested most by employers, usually as a result of a care
ful application process during the months before the
Employment Center takes place.

At the January 2004 Employment Center, job candi
dates will be able to choose how to participate. Two forms
of participation will be available:

All Employment Center services (computer
scheduling system, form posted in Winter List
ofApplicants, Winter List ofEmployers received

..., .>

2004 ,Employ,ment Ceoter,Schedu,le , , '"

Wednesday, Ja*uary,7"

7:30, a.m.--~:OO p.m. Registration anamaterials pick7up.

9:00'a~m.-9:30'a~D;l.'Short (optional) orientation session.

'9:30-4:00 p.m.' Submi,ssion of Scheduled Employffient
Register interview'requestforms for bbthThuis,da;y and
Fridayinteryi~ws.No requestforms (anbe accepted after
,'4:00 p.m. WeOne?,day. '",' ,,\,' / '
9:30"a.m."<""6 p.m. InteIV1ew Centerop~u.' .-

No Scheduled Emplqyment RegisteriIiterviews are h~ld
ou'Wedilesday. '

Thurs4ay, January'S,

7:00 a.lfi..-:-8:15 C\.m. Distribution of interview schedules,
for both Thllrsday and Friq.ayJor those participating in
the Schedu1e~Employm~ntRegister.

8:15 a.m..-4:'40 p.m~ Sche;duled Etnployment'R~gister
interviews in'4sessions: Session .1': 8:15 a.m.-9:S0 a.m.,
Session 2: 10:00 a~rn.-l1:35 a.m., S~~sion 3: 1:00 p.ffi.-
2:35 p.Il).."S~.ssion 4: 3:0.0 p'.p;1.,-4:35 p.m.,' '
8:00 a.m.-7:30 p.m. Interview Center oped (doors open
ar ~:30 a~m.,; 'do~ot schedule bef~te8:00 <t.m.)~

J:'ri~ay, January,g', , "

8: lSa,.:t:n.-4,:40 p.JJ;l~ Scheduled Employment-RegIster '
interviews in 4 sessions: Session 5.:,8:1'5 a.m..-:9:SQ a:Iri.,
Session 6: 10:00 ~.m.-l1:35'a.m.,Session'7: t:OO'p.'in.....
2:35 p.m~, Session 8:3:00p.rn.~4:35p.m'.'

8:00 &~in.-7:30p.m. Interview Center 'open (doors open
,~t7:30'a.m.;do notschedul~before 8:00 a.mJO)'

'SaturdaY,JauuarylO, '

9:00"a.m.-12 noon Int~rvievvCenter open."

, Note: Any participant who pIp-us 'to:,us~:the Sched~led '
Employinent Registe~'JAust'appe<;rratthe Errj:ployrrieI,lt '
Center onWednesdaybyftOO p.m~ toturniu the Intervlew
Request/A~ailabilityForm. If unexpected delay~ o<:,cur '
while tr.avelling, co:q.t~ct ~he AMS'at 800-~,21~42,6,7,

'ext.4107. " <' . ,
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Employment Center

by mail, use of Employment Message Center,
availability for employer-scheduled Interview
Center).

Message Center and Winter Lists only (form
posted in Winter List ofApplicants, Winter List
of Employers received by mail, use of Employ
ment Message Center, availability for employer
scheduled Interview Center, BUT NOT use of the
computer-scheduling system).

No matter which option is chosen, advance registration
works best so that the Applicant Form (received by Octo
ber 24, 2003) can be printed in the Winter List distributed
to employers.

Employer forms submitted by registered employers
have no connection with the AMS online job ads (ElMS). Sub
mitted forms are not available for browsing on the Web.
They are reproduced in the Winter List booklet for use by
Employment Center participants.

The Mathematical Sciences Employment Center is
sponsored by the American Mathematical Society, the
Mathematical Association of America, and the Society for
Industrial and Applied Mathematics; it is managed by
members of the AMS staff, with the general guidance of
the AMS-MAA-SIAM Committee on Employment Oppor
tunities.

The Employment Register Computer-Scheduling
System

Employers register in advance by the October 24 dead
line, and their job listings ("Employer Forms") are printed
and distributed in mid-December to applicants. Employers
receive the book of brief, numbered applicant resumes in
mid-December. Participants decide on Wednesday,
January 7, which of the eight sessions (of five interviews
each) they will participate in and submit their
Availability/Interview Request Forms by 4:00 p.m.
Wednesday. Employers can reserve time for other Joint
Meetings events by marking "unavailable" for one or more
of the eight sessions. Employers can request ten specific
applicants per day, assuming they are available for all four
sessions that day. Usually those requests will be filled by
the scheduling algorithm, provided the applicants are pre
sent, except in the case of the few most-requested appli
cants. The rest of their interviews will be with applicants
who ask to see them. Employers should be specific about
their requirements on the Employer Form to avoid inter
views with inappropriate candidates.

Schedules are distributed for all Thursday and Friday
interviews on Thursday morning. The schedule allows
IS-minute interviews, with S minutes between for note
taking. One or more interviewers for the same position(s)

may interview at the table separately, together, or in
shifts (however, no more than two may sit at the table at
one time). For follow-up interviews, the scheduled tables
will also be available for use until 7:30 p.m. on Thursday
and Friday and on Saturday morning from 9:00 a.m. to noon.

Participation in the scheduling program has become
optional for applicants, so employers will notice some
applicant resumes in the Winter List ofApplicants with no
applicant number. An employer can arrange to interview
such an applicant outside of the scheduled interview ses
sions-for instance, between 4:40 p.m. and 7:30 p.m.
Thursday or Friday, or on Saturday morning-or during
sessions which they left unscheduled.

Employers who are interviewing for two distinct posi
tions may wish to pay for two tables. See the instructions
under "How to Register". Employers should bring school
catalogs, corporate reports, or more lengthy job descrip
tions to the Employment Center early on Wednesday for
perusal by applicants prior to interviews.

The Employer-Scheduled Interview Center
The Interview Center allows any employer to reserve a table
in an area adjacent to the Employment Center. Employers
will arrange their own schedule of interviews, either in
advance or on site, by using the Employment Message
Center. Employers who have never used the Employment
Center before might want to try conducting interviews
at this convenient location. Since they will be setting their
own schedules, employers will have complete control over
whom they'll see, for how long, and when they'll be inter
viewing. This allows employers to pursue other activities
at the Joint Meetings.

The center will be open only during the following hours:
Wednesday, January 7, 2004, 9:30 a.m.-6:00 p.m.
Thursday, January 8,2004,8:00 a.m.-7:30 p.m.
Friday, January 9,2004,8:00 a.m.-7:30 p.m.
Saturday, January 10, 2004, 9:00 a.m.-noon

The fee for use of this area is the same as the normal
employer fee, $220. It is requested that all employers fill
out an Employer Form for inclusion in the Winter List.
This should clarify to Employment Center applicants what
type of position is being filled. If an employer is unable
to accept new applicants because the deadline has passed,
that should be stated on the form.

The Winter List of Applicants, containing information
about the candidates present at the Employment Center,
will be mailed to all employers in advance of the meeting.

Employers scheduling interviews in advance should tell
applicants to find the table with the institution's name
in the Interview Center (not the numbered-table area).
Employers can schedule any time during the open
hours listed above. To schedule interviews after arriving
in Phoenix, leave messages for Employment Center
applicants in the Employment Message Center. Paper
forms will be provided to help speed the invitation process.
Each employer will be provided with a box in the Message
Center where applicants can leave items.

Employers should have at most two interviewers per
table at any time due to space limitations. There will be
no outlets or electricity available at the interviewing tables.
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Only banners which can be draped over the four-foot table
can be accommodated.

About the Winter List ofApplicants
This booklet contains hundreds of resumes of applicants
registered by October 24 for the Employment Center. It will
be mailed to all employers who register by October 24 who
indicate on their Joint Meetings registration form that
they would like their materials mailed. Employers should
be aware that there will be hundreds of brief resumes to
look through and should be sure to obtain the Winter List
ofApplicants as early as possible.

Employers Not Planning to Interview
Employers who do not plan to participate in the Employ
ment Center at all may place a job description in the book
of employers. This description must be submitted on the
Employer Form, which appears in the back of this issue,
with the appropriate box checked, indicating that no in
terviews will take place. A fee of $50 is charged for this
service (paid through the Joint Meetings registration form).
The form must be received in the Providence office (with
payment or purchase order) by the October 24 deadline
to appear in the Winter List ofEmployers. Forms received
in the Providence office after that deadline will be displayed
at the meeting. Those wishing to bring a one-page job
description to the Employment Center desk for display
during the meetings may do so at no charge.

Employers: How to Register
The interviewer should register and pay for the Joint Math
ematics Meetings. They should register for the Employment
Center by completing the following steps:

Indicate on the Joint Meetings registration
form (available either electronically after Sep
tember 2, 2003, at www. ams. org/amsmtgs/
2078_i ntro. html or in the back of the Octo
ber issue of the Notices) that you are also pay
ing the Employment Center employer fee. In
dicate your choice of tables. Mark all that apply.

Submit an Employer (job listing) Form elec
tronically at www.ams.orgjemp-reg, or use the
print version in the back of this issue. Be sure
the form indicates which type or types of
tables will be used. This form will be printed
in the Winter List ofEmployers.

It is important to register by the October 24 deadline
in order for your form to be included in the Winter List of
Employers. However, registration will be accepted up to
December 12 for the normal fees or on site in Phoenix at
the on-site rates. Call 800-321-4267, ext. 4060, with any
questions or deadline problems.

Any representatives of the institution can sit at the
table, together or working in shifts (however, the limit is
two at one time). If possible, their names should be listed
on the Employer Form as a reference point for the appli
cants. Employment Center fees should be paid only for
each table required, not for each person.

Employment Center

In a few unusual cases an institution will be conduct
ing interviews in the Employment Center for two or more
distinct positions and will not want to conduct these in
terviews at one table. In that case, two or more Employer
Forms should be submitted, and separate tables and
employer numbers will be provided. Applicants will
then be able to request interviews for the appropriate job
by employer number. First and second table fees should
be paid.

The fee for all employers to register in advance is $220
for the first table and $65 for each additional table.
On-site registration fees (any registrations after 12/12/03)
are $300 for the first table and $100 for each additional
table. Employers must also register for the Joint Meetings
and pay the appropriate Joint Meetings fee.

Employers: Registration on Site
Employers who do not register for the Joint Mathematics
Meetings and the Employment Center by December 12
may register on site in Phoenix at the Joint Meetings
registration desk. They must bring their receipt to the
Employment Center desk between 7:30 a.m. and 4:00 p.m.
on Wednesday, January 7, to receive their materials. A
typed copy of the Employer Form (found in the back of
this issue) can be brought to the Employment Center for
posting on site (or the form can be handwritten on site).
If registering for the employer-scheduled Interview Cen
ter only, registration on Thursday is possible.

In 2004 applicants will be given flexibility in deciding
how to participate in the Employment Center. There are
two options:

All Employment Center services (computer
scheduling system, form posted in Winter List
ofApplicants, Winter List ofEmployers received
by mail, use of Employment Message Center,
availability for employer-scheduled Interview
Center).

Message Center and Winter Lists only (form
posted in Winter List ofApplicants, Winter List
ofEmployers received by mail, use of Employ
ment Message Center, availability for employer
scheduled Interview Center, BUT NOT use of the
computer-scheduling system). This option is
available at a slightly lower price.

Applicants who participate in the 2004 Employment
Center will find themselves talking with employers in two
different settings:

1. A computer-scheduling program sets 15-minute in
terviews at the Employment Register numbered tables.
This is the choice that has now become optional for
applicants. Applicants do not have to hand in a computer
scheduling form at all.
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Employment Center

2. There is also an Interview Center, where employers
set their own schedules. These employers do not partici
pate in the scheduling program, so applicants have no
automatic access to interviews with them. They determine
their own schedules and make their own appointments
privately, either in advance or on site using the Employ
ment Message Center. These interviews have always been
"optional" for applicants, since they may turn down any
written invitation they receive. Applicants are reminded
to respond to all invitations promptly.

The Schedule
For applicants using all services there is a certain

scheduling burden placed on them to juggle these
simultaneous services. However, computer-scheduled
sessions are in small blocks, for a total of eight sessions
over the two days of interviews (Thursday and Friday). This
allows applicants, once they receive invitations to inter
view in the Interview Center, to accept, knowing that when
they submit the computer schedule request on Wednes
day they can mark that they are unavailable for one or
more of these sessions without seriously jeopardizing
their chances of obtaining scheduled interviews. Likewise,
applicants who are scheduled to give a talk can avoid
interviews for that time. Applicants are encouraged to
schedule their time in advance in this manner and not wait
for the computer schedule to be distributed Thursday
morning.

Interviews
Applicants should understand that the Employment Center
provides no guarantees of interviews or jobs. It is simply
a convenient meeting place for candidates and employers
who are attending the Joint Meetings. Those who have not
yet begun their job search efforts may go unnoticed at
the Employment Center (although applicants will likely
receive a minimum of between one and three interviews
in the scheduled program). Attention generally goes to
candidates who already have applied for open positions
or to those who are well suited for teaching positions at
liberal arts colleges.

Data from recent Employment Centers show that women
represent about half of the most sought-after applicants,
although they make up less than half of the total Employment
Center applicant pool. Those without permanent autho
rization to work in the United States will find themselves
far less requested than U.S. citizens or permanent residents.
Newer Ph.D.'s tend to be invited for more interviews than
those who have been working longer. Most jobs listed re
quire a doctorate.

Preparations
Candidates just beginning a job search should realize that
employers have no method to judge their credentials
other than the brief resume form, and they should make
an effort to make it distinct and interesting.

Applicants who register in advance will receive the Win
ter List ofEmployers in mid-December. If time permits, they
should apply for suitable open positions they notice in the
Winter List of Employers after they receive it. Applicants

are advised to bring a number of copies of their vita or
resume so that they may leave them with prospective
employers. It is a good idea in the fall for applicants to
alert any employer to whom applications are made that
they plan to be present at the Joint Meetings. Also, they
should bring enough materials with them to accompany
requests for interviews they may want to leave in the
Message Center boxes of the Interview Center employers.

Applicants are also encouraged to leave some extra
copies of their resumes in their own message folders so that
interested employers may find them there. Photocopying
costs at a convention are high, so applicants should come
prepared with a reasonably large number of copies. Abrightly
colored form in each folder gives applicants an opportunity
to present for public perusal some information about their
availability during the meetings.

The Winter List ofApplicants is mailed to all employers
in advance, so it is vital that the Joint Meetings registra
tion form, applicant resume form, and payments be received
by the October 24 deadline so the Applicant Form can be
printed in the book. This greatly increases an applicant's
chances of being invited to the Interview Center.

Applicants should keep in mind that interviews arranged
by the Employment Center represent only an initial contact
with the employers and that hiring decisions are not
ordinarily made during or immediately follOWing such
interviews.

Applicants: Register Early
Applicants need to complete the following steps by the
advance deadline of October 24, 2003.

1. Pay fees
Register for the Joint Mathematics Meetings (see form

in the back of the October issue of the Notices or the elec
tronic information available after September 2, 2003, at
www.ams.orgjamsmtgsj2078_intro.html). You cannot
participate in the Employment Center unless you are a
meetings participant. Mark one of the two "Employment
Center Applicant Fee" boxes on the Joint Meetings regis
tration form and make payments. The fee in advance for
applicants is $40; "Message Center and Winter List ONLY"
registration is $20.

2. Send form
Submit the Applicant Form (a brief resume form)

electronically at www . ams . 0 rg/emp- reg/, or use the print
version in the back of this issue.

After Registration
Submission of the Applicant Form electronically will

result in an email acknowledgement almost immediately.
For registration and payments, the Meetings Service Bu
reau acknowledges all payments. When payments AND
the Applicant Form have been received, another acknowl
edgement will go out by email, if possible, or by mail.
Please allow a week or so for processing, but after that
contact staff (AMS 800-321-4267, ext. 4105) if you do not
receive acknowledgement from the Employment Center.
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Employment Center

Around December 15 the Winter List of Employers will
be mailed to all registered applicants unless they request
otherwise.
Registering after the Deadline

After October 24 applicants can still register for the Em
ployment Center at the same prices until the final
deadline of December 12. However, the Applicant Form will
NOT be included in the Winter List of Applicants but will
be posted on site at the Employment Center (a serious dis
advantage). Those who do not register by December 12
must register on site at the Joint Meetings registration desk
and pay higher fees ($75 Employment Center fee; however,
the "Message Center and Winter List ONLY" fee is always
just $20).

It is worthwhile to submit the applicant form even if you
miss the October 24 deadline. An unexpected delay in
publishing may allow your late form to get into the book.
At the very least, your printed-out form will be brought to
the meetings by staff and displayed there (after all the fees
have been paid).

When to Arrive
All participants in the scheduled section of the Em

ployment Center must submit their Interview Request/
Availability forms in person between 9:30 a.m. and
4:00 p.m. on Wednesday, January 7, 2004, or they will
not be included when the interview-scheduling program
runs Wednesday night. Should unexpected delays
occur while travelling, contact the AMS at 800-321-4267,
ext. 4107. Be sure to keep Employment Center materials
with you, because in an emergency you can report your
interview requests over the phone.

Applicants: Registering on Site
Feel free to enter the Employment Center area first to

consult staff about the decision to register on site and to
check on which employers are participating. Full registra
tion on site early Wednesday is allowed for a higher fee but
is severely discouraged. Most employers will not notice an
Applicant Form which arrives on Wednesday. Therefore,
these individuals will receive only a couple of computer
scheduled interviews. Registration on site is advisable
only for those who know they will be interviewed in the
Interview Center and would like a Message Center folder
for employers to leave messages in. Registering on site for
a mailbox only is possible, at the $20 rate, on Wednesday
and Thursday. Pay the fees at the Joint Meetings registra
tion area and. then bring your receipt to the Employment
Center desk to register yourself.
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Instructions for Applicant
and Employer Forms

Applicant forms submitted for the Employment Center
by the October 24 deadline will be reproduced in a book
let titled Winter List of Applicants. Employer forms sub
mitted by the October 24 deadline will be reproduced for
the Winter List ofEmployers.

Please use the electronic versions of Applicant and Em
ployer forms (http://www . ams .0 rg/emp- reg/). Paper
forms should be submitted only by those who do not
have access to the AMS website.

00 General
01 History and biography
03 Mathematical logic and foundations
05 Combinatorics
06 Order, lattices, ordered algebraic structures
08 General algebraic systems
11 Number theory
12 Field theory and polynomials
13 Commutative rings and algebras
14 Algebraic geometry
15 Linear and multilinear algebra, matrix theory
16 Associative rings and algebras
17 Nonassociative rings and algebras
18 Category theory, homological algebra
19 K-theory
20 Group theory and generalizations
22 Topological groups, Lie groups
26 Real functions
28 Measure and integration
30 Functions of a complex variable
31 Potential theory
32 Several complex variables and analytic spaces
33 Special functions
34 Ordinary differential equations
35 Partial differential equations
37 Dynamical systems and ergodic theory
39 Difference and functional equations
40 Sequences, series, summability
41 Approximations and expansions
42 Fourier analysis
43 Abstract harmonic analysis
44 Integral transforms, operational calculus
45 Integral equations

If submitting a paper form, please type carefully.
Do not type outside the box or beyond the lines indicated.
Extra type will be omitted.

All forms must be received by the Society by October 24,
2003, in order to appear in the Winter List. However, meet
ing registration (and payment of fees) is required before
the forms can be processed.

46 Functional analysis
47 Operator theory
49 Calculus of variations and optimal control;

optimization
51 Geometry
52 Convex and discrete geometry
53 Differential geometry
54 General topology
55 Algebraic topology
57 Manifolds and cell complexes
58 Global analysis, analysis on manifolds
60 Probability theory and stochastic processes
62 Statistics
65 Numerical analysis
68 Computer science
70 Mechanics of particles and systems
74 Mechanics of deformable solids
76 Fluid mechanics
78 Optics, electromagnetic theory
80 Classical thermodynamics, heat transfer
81 Quantum theory
82 Statistical mechanics, structure of matter
83 Relativity and gravitational theory
85 Astronomy and astrophysics
86 Geophysics
90 Operations research, mathematical programming
91 Game theory, economics, social and behavioral
sciences
92 Biology and other natural sciences
93 Systems theory; control
94 Information and communication, circuits
97 Mathematics education
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EMPLOYER FORM
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER

JANUARY 7-10, 2004
PHOENIX, ARIZONA

1. Forms should be accessed and submitted electronically if possible. The URL for accessing
Employment Register information and forms is http://www . aIDS • org/emp-reg/.

2. Paper or electronic forms are due, along with payment and your Advance Registration!
Housing Form, by October 24 (to AMS, P. O. Box 6887, Providence, RI 02940) in order to
be included in the Winter List ofEmployers.

3. Please list all potential interviewers, for reference by applicants, but pay fees only for each
separate table.

4. Forms will not be processed until registration and payment of fees have been received.

EMPLOYER
CODE:

Institution _

Department _

Mailing address _

E-mail address (one only) _

~~(orothercontactin~) ~

Name(s) of Interviewer(s) 1. _

2. _

3. _

4. _

Specialties sought _

Years

Teaching hours per week _

Degree accepted _

Term of appointment _

Tenure-track position

DYes 0 No

YearMonth

TItle~)ofpo~tion~)-------------------------------

Number of positions _

Starting date _

Renewal

o Possible 0 Impossible

Degree preferred _

Duties _

Experience preferred _

Significant other requirements, needs, or restrictions which will influence hiring decisions _

This position will be subject to a security clearance which will require ~.S. citizenship: DYes 0 No

THE EMPLOYER PLANS TO USE THE FOLLOWING SERVICES (check all that apply):

o One or more computer-scheduled Interview Tables

o One or more self-scheduled Interview Tables

o Placing this form for information only (not using a table)



THE FISKE SOCIETY
The Thomas S. Fiske Society honors individuals who provide

for a gift to the America11 Mathematical Society in their estate

plans. They use plan11ed giving to include the AMS in their

wills, life insurance policies, or retirement plans.

Such gifts ensure that the AMS will continue to fulfill its

mission to promote mathematical research, advance the

mathematics profession, support mathematics education at all

levels, and foster awareness and appreciation of mathematics

well into the future.

Thomas S. Fiske founded the American Mathematical Society

in 1888 to foster comradeship and share research through

meetings and publications. Fiske Society members hold an

honored place in the annals of the Society and in the

mathematical community for building on the foundation

started by Fiske.

For more information see www.ams.org/giving-to-ams

or contact Linda Burke, Development Office,

American Mathematical Society, 201 Charles Street,

Providence, RI 02904-2294 USA; telephone: 800-321-4267

(U.S. and Canada), 401-455-4000 (worldwide);

\ fax: 401-331-3842; email: development@ams.org.



APPLICANT RESUME FORM
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER

JANUARY 7-10, 2004
PHOENIX, ARIZONA

1. Forms should be accessed and submitted electronically if possible. The URL for accessing
Employment Register information and forms is http://www . aIDS • org/emp-reg/.

2. Paper or electronic forms are due, along with payment and your Advance Registration!
Housing Form, by October 24 (to AMS, P. O. Box 6887, Providence, RI 02940) in order to
be included in the Winter List ofApplicants.

3. Forms will not be processed until registration and payment of fees have been received.

APPLICANT

CODE:

Last name First name _

~ailingaddressOncludezipcode)---------------------_~

E-mail address (one only) _

URL (or other contact info) _

Specialties _

(use MR classification codes plus text if possible; applicants will be indexed by first number only)

DESIRED POSITION:

Academic: 0 Research 0 University Teaching College Teaching: 0 4-year 0 2-year

Would you be interested in nonacademic employment? 0 Yes 0 No Available mo. /yr. __

Computer skills _

Significant requirements (or restrictions) which would limit your availability for employment _

PROFESSIONAL ACCOMPLISHMENTS:

Significantachievemen~,researchorteachinginteres~ ~

P~crwbepresen~d~ili~meetingorrecentpublication--------- ~

Degree Year (expected) Institution

Number of refereed papers

accepted/published _

PROFESSIONAL EMPLOYMENT HISTORY:

Employer

1. _

2. _

3. _

References (Name and Institution only)

Position Years

to

to

to

Work authorization status: (check one) 0 U.S. Citizen 0 Non-U.S. Citizen,
authorized to work permanently in U.S.o Other

This applicant will be using: 0 ALL Employment Center services 0 ~essage Center and Winter List ONLY



• Defeating Disease

• Getting Results on
the Web

• Designing Aircraft

• Deciphering DNA

• Eye-dentifying Yourself

• Making Connections

• Enhancing Your Image

• Simulating Galaxies

• Revealing Nature's

Secrets

• Securing Internet
Communication

• Making Movies
Come Alive

• Listening to Music

• Making Votes Count

• Tracking Products

• Forecasting Weather

• Revolutionizing
Computing

appreddtion Gnd ""A"",""/,,,,-{;... ,.,. ",,. thA

p!ays in ::><.ICH(.>;:.), fltIUH>;:.).,tC;'lIfll..llUJ;;}(, <1I1<J

Origami-paper-folding-may not seem like a subject for
mathematical investigation or one with sophisticated applica
tions, yet anyone who has tried to fold a road map or wrap
a present knows that origami is no trivial matter.
Mathematicians, computer scientists, and engineers have
recently discovered that this centuries-old subject can be
used to solve many modern problems.The methods of
origami are now used to fold objects such as automobile air
bags and huge space telescopes efficiently, and may be
related to how proteins fold.

Download these and other Mathematical Moments pdf files at

www.ams.org/mathmoments.

The Mathematical Moments program is a series of illustrated

"snapshots" designed to promote appreciation and understanding of
the role mathematics plays in science, nature, technology, and human
culture.



Meetings & Conferences
. oftheAMS

~ .' IMPORTANTINFORMATI~N IffiGARDtNGl'1E·ET;lNGSBROGRAMS:Al\1SSectionalMeeting programs'.do not appear
in the print verSion,ofthe·NQtices. However~ comprehenstv:e/<Uid continually·updated me'eting and programinformation
withlinks to the abstract for eachtalKcanbefound.on theM;1S website. See http: / jwww. ams .orgjmeeti ngsj. Programs
and abstracts will continue to be displayed on the Al\1S website in the Meetings and Conferences section until about
three weeks after the meeting is over. Final programs for Sectional Meetings will be archived on the AMS website in an
electronic issue of the Notices as noted below for eachmeetmg.

Boulder, Colorado
University of Colorado

October 2-4, 2003
Thursday-Saturday

Meeting #989
Joint Central/Western Sections
Associate secretaries: Susan ]. Friedlander and Michel L.
Lapidus
Announcement issue of Notices: August 2003
Program first available on AMS website: August 21,2003
Program issue of electronic Notices: October 2003
Issue of Abstracts: Volume 24, Issue 4

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

Expired
For abstracts: Expired

Invited Addresses

J. Brian Conrey, American Institute of Mathematics,
Random matrix theory and the Riemann zeta-function.

Giovanni Forni, Northwestern University, Deviation ofer
godic averages for rational polygonal billiards.

Juha M. Heinonen, University of Michigan, Nonsmooth
calculus.

Joseph D. Lakey, New Mexico State University, Recent
progress in time-frequency analysis.

Albert Schwarz, University of California Davis, Maximally
supersymmetric gauge theories.

Brooke Shipley, Purdue University, Rings up to homotopy.

Avi Wigderson, Institute for Advanced Study, Some insights
of computational complexity theory (Erdos Memorial
Lecture).

Special Sessions

Algebraic Geometry, Holger Kley, Rick Miranda, and Chris
Peterson, Colorado State University.

Algebras, Lattices and Varieties, Keith A. Kearnes, University
of Colorado, Boulder, Agnes Szendrei, Bolyai Institute,
and Walter Taylor, University of Colorado, Boulder.

Analysis on Singular Spaces, Mario Bonk, University of
Michigan, and Juha Heinonen, Mathematical Sciences
Research Institute.

Applications ofNumber Theory and Algebraic Geometry to
Coding, David R. Grant, University of Colorado, Boulder,
Jose Felipe Voloch, University of Texas at Austin, and Judy
Leavitt Walker, University of Nebraska, Lincoln.

Associative Rings and Their Modules, Gene Abrams, Uni
versity of Colorado at Colorado Springs, and Kent Fuller,
University of Iowa.

Computational and Mathematical Biology, Harvey J. Green
berg, University of Colorado at Denver.

Computational Number Theory, Brian Conrey and Michael
Rubinstein, American Institute of Mathematics.

OCTOBER 2003 NOTICES OF THE AMS 1173



Meetings & Conferences

Finite Geometries, Stanley E. Payne, University of Colorado,
Denver, and Robert Allen Liebler, Colorado State University.
Geometric Methods in Partial Differential Equations,
jeanne N. Clelland, University of Colorado, Boulder, and
George R. Wilkins, University of Hawaii.

Graphs and Diagraphs, Michael jacobson and Richard j.
Lundgren, University of Colorado, Denver.
Groupoids in Analysis and Geometry, Lawrence Baggett,
University of Colorado, Boulder, jerry Kaminker, Indiana
University-Purdue University Indianapolis, and judith
Packer, University of Colorado, Boulder.
Homotopy Theory, Daniel Dugger, University of Oregon,
and Brooke E. Shipley, Purdue University.

Noncommutative Geometry and Geometric Analysis, Carla
Farsi, Alexander Gorokhovsky, and Siye Wu, University
of Colorado.

Nonlinear Waves, Bernard Deconinck, Colorado State Uni
versity, and Harvey Segur, University of Colorado, Boulder.

Structured Population and Epidemic Models: Periodicity,
Chaos, and Extinction, Linda j. S. Allen, Texas Tech Uni
versity, and Sophia R.-j. jang, University of Louisiana at
Lafayette.
Ubiquitous Heat Kernel, jay jorgenson, City College of
New· York, and Lynne Walling, University of Colorado,
Boulder.

Binghamton, New York
Binghamton University

October 11-1 2, 2003
Saturday-Sunday

Meeting #990
Eastern Section
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: August 2003
Program first available on AMS website: August 28, 2003
Program issue of electronic Notices: October 2003
Issue of Abstracts: Volume 24, Issue 4

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

Expired
For abstracts: Expired

Invited Addresses

Peter Kuchment, Texas A&M University, Quantum graphs
and their applications.

Zlil Sela, Einstein Institute of Mathematics, Diophantine
geometry over groups and the elementary theory of free
and hyperbolic groups.

Zoltan Szabo, Princeton University, Holomorphic disks and
Floer homology for knots.

jeb F. Willenbring, Yale University, Symmetric pairs.

Special Sessions

BiomolecularMathematics, Thomas j. Head and Dennis G.
Pixton, Binghamton University, Mitsunori Ogihara, Uni
versity of Rochester, and Carlos Martin-Vide, Universitat
Rovira i Virgili.

Boundary Value Problems on SingularDomains, juan B. Gil,
Temple University, and Paul A. Loya, Binghamton
University.

Character Theory of Finite Groups and Algebraic Combi
natorics, Kenneth W. johnson, Pennsylvania State Uni
versity, and Eirini Poimenidou, New College of Florida.

Dowling Lattices: The 30th Anniversary, Thomas
Zaslavsky, Binghamton University.

Finite Solvable Groups and Their Representations, Ben
Brewster, Binghamton University, and Arnold Feldman,
Franklin & Marshall College.

Geometric Group Theory, Zlil Sela, Einstein Institute of
Mathematics, and Ross Geoghegan, Binghamton Univer
sity.

Homotopy Theory: Honoring Peter Hilton on His Eightieth
Birthday, Martin Bendersky and joseph Roitberg, Hunter
College (CUNY).

Infinite Groups and Group Rings, Luise-Charlotte Kappe,
Binghamton University, and Derek j. S. Robinson, Uni
versity of Illinois, Urbana-Champaign.

Inverse Problems and Tomography, Peter Kuchment, Texas
A&M University, Leonid A. Kunyansky, University of
Arizona, and Eric Todd Quinto, Tufts University.

Lie Algebras, Conformal Field Theory, and Related Topics,
Chongying Dong, University of California Santa Cruz, and
Alex j. Feingold and Gaywalee Yamskulna, Binghamton
University.

Manifold Theory, Erik K. Pedersen, Binghamton University,
and Ian Hambleton, McMaster University.

Noncommutative Ring Theory, Howard E. Bell and Yuan
lin Li, Brock University.

Probability Theory, Miguel A. Arcones, Binghamton
University, and Evarist Gine, University of Connecticut.

Quasigroups andLoops, Tuval S. Foguel, North Dakota State
University, and J. D. Phillips, Wabash College.

Statistics, Miguel A. Arcones, Anton Schick, and Qiqing
Yu, Binghamton University.

Topological Combinatorics, Laura M. Anderson, Binghamton
University, and Edward B. Swartz, Cornell University.
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Chapel Hill,
North Carolina
University ofNorth Carolina at Chapel Hill

October 24-25,2003
Friday-Saturday

Meeting #991
Southeastern Section
Associate secretary: John L. Bryant
Announcement issue of Notices: August 2003
Program first available on AMS website: September 11,

2003
Program issue of electronic Notices: October 2003
Issue of Abstracts: Volume 24, Issue 4

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

Expired
For abstracts: Expired

Invited Addresses

James N. Damon, University of North Carolina, Scale
based geometry and its role for computer imaging.

Erica L. Flapan, Pomona College, Topological symmetry
groups of graphs embedded in the 3-sphere.

Mary Ann Horn, Vanderbilt University, Mathematical mod
eling and challenges in the development ofdrug resistance.

Helmut Voelklein, University of Florida, Interactions
between group theory and algebraic curves via Riemann's
Existence Theorem.

Special Sessions

Algebras and Their Representations, Edward L. Green,
Virginia Polytech Institute & State University, and Ellen E.
Kirkman, Wake Forest University.

Association Schemes: 1973-2003, WilliamJ. Martin, Worces
ter Polytechnic Institute, and Dijen K. Ray-Chaudhuri,
Ohio State University.

Banach Algebras and Several Complex Variables, John T.
Anderson, College of the Holy Cross, and Alexander J. Izzo,
Bowling Green State University.

Commutative Rings and Monoids, Scott Chapman, Trinity
University.

Current Topics in Optical Communications Systems, Rudy
Horne and Tobias Schaefer, University of North Carolina.

Group Actions on Curves, Kay Magaard, Wayne State Uni
versity and University of Florida, and Helmut Voelklein,
University of Florida.

Group Cohomology in Algebra and Geometry, Richard M.
Hain, Duke University, and Kevin P. Knudson, Mississippi
State University.

Meetings & Conferences

Homological Physics, Thomas J. Lada, North Carolina State
University, and James Stasheff, University of North
Carolina at Chapel Hill.

Knots, Links, and Embedded Graphs, Joel S. Foisy, SUNY
at Potsdam, and Erica L. Flapan, Pomona College.

Linear Operators on Function Spaces, Nathan S. Feldman,
Washington and Lee University, and William T. Ross, Uni
versity of Richmond.

Mathematical Modeling in Physiology and Medicine, Mary
Ann Horn, Vanderbilt University.

Mathematical Molecular Biology, Dorothy Buck, Brown
University.

Measurable, Complex, and Symbolic Dynamics, Jane M.
Hawkins and Karl E. Petersen, University of North Carolina
at Chapel Hill.

Multi-scale Challenges in Soft Matter Materials, Gregory M.
Forest, University of North Carolina, Qi Wang, Florida
State Univeristy, and Ruhai Zhou, University of North
Carolina.

Multi-scale Fluid Flow: Theory and Computation, Sorin M.
Mitran, University of North Carolina, and Traian Iliescu,
Virginia Tech.

Nonlinear Wave Phenomena: Stability and Interactions,
Christopher Jones, University of North Carolina at Chapel
Hill, and Bjorn Sandstede, The Ohio State University.

Bangalore, India
Indian Institute ofScience

December 17-20, 2003
Wednesday-Saturday

Meeting #992
First Joint AMS-India Mathematics Meeting
Associate secretary: Susan ]. Friedlander
Announcement issue of Notices: October 2003
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

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

Expired
For abstracts: September 1, 2003

Invited Addresses

R. Balasubramanian, Institute for Mathematical Sciences,
Title to be announced.

George C. Papanicolaou, Stanford University, Title to be
announced.

M. S. Raghunathan, Tata Institute of Fundamental Research,
Title to be announced.

Peter Sarnak, Princeton University and New York Univer
sity-Courant Institute, Title to be announced.

OCTOBER 2003 NOTICES OF THE AMS 1175



Meetings & Conferences

K. B. Sinha, Indian Statistical Institute, Title to be announced.

Vladimir Voevodsky, Institute for Advanced Study, Title
to be announced.

Special Sessions

Algebraic and Geometric Methods in Multivariable Opera
tor Theory, Ronald G. Douglas, Texas A&M University,
and Gadadhar Misra, Indian Statistical Institute.

Algebraic and Geometric Topology, Parameswaren
Sankaran, Institute of Mathematical Sciences, and P. B.
Shalen, University of Illinois.

Automorphic Forms and Functoriality, James Cogdell,
Oklahoma State University, and T. N. Venkataramana,
Tata Institute of Fundamental Research.

Buildings and Group Theory, N. S. Narasimha Sastry, Indian
Statistical Institute, and Richard M. Weiss, Tufts University.

Commutative Algebra and Algebraic Geometry, Sudhir
Ghorpade, Indian Institute of Technology Bombay, Hema
Srinivasan, University of Missouri, and Jugal K. Verma,
Indian Institute of Technology Bombay.

Cycles, K-Theory, and Motives, Eric M. Friedlander, North
western University, Stevenlichtenbaum, Brown University,
Kapil Paranjape, Institute of Mathematical Sciences, and
Vasudevan Srinivas, Tata Institute of Fundamental
Research.

Differential Equations and Applications to Population
Dynamics, Epidemiology, Genetics and Microbiology,
Bindhyachal Rai, University of Allahabad, Sanjay Rai,
Jacksonville University, Terrance Quinn, Ohio University
Southern, and Sunil Tiwari, Sonoma State University.

History ofIndian Mathematics, Gerard G. Emch, University
of Florida, and R. Sridharan, Chennai Mathematical Institute.

L-Functions, Automorphic Forms and Cryptography,
R. Balasubramanian, Institute of Mathematical Sciences,
and K. Soundararajan, University of Michigan.

The Many Facets of Linear Algebra and Matrix Theory,
Richard Brualdi, University of Wisconsin, and Rajendra
Bhatia, Indian Statistical Institute.

PDE and Applications, Susan B. Friedlander, University of
Illinois, and P. N. Srikanth, Tata Institute of Fundamental
Research.

Probability Theory, Rajeeva Karandikar, Indian Statistical
Institute, and Srinivasa R. S. Varadhan, New York Uni
versity-Courant Institute.

Quantum Dynamics, William Arveson, University of Cali
fornia Berkeley, and B. V. Rajarama Bhat, Indian Statistical
Institute.

Reductive Groups: Arithmetic, Geometry and Representa
tion Theory, Vikram Mehta and R. Parimala, Tata Institute
of Fundamental Research, and Gopal Prasad, University of
Michigan, Ann Arbor.

Spectral and Inverse Spectral Theories of Schrodinger
Operators, Peter David Hislop, University of Kentucky,
and Krishna Maddaly, Institute of Mathematical Sciences.

Meeting Website
This joint international meeting of the American Mathe
matical Society (AMS) (http://www . ams . 0 rg) is being
organized with support from the Indian National Science
Academy (INSA), New Delhi, and the Indian Academy
of Sciences (lAS), Bangalore, (http://www.ias.ac.in/)
December 17-20, 2003, at J. N. Tata Auditorium, Indian
Institute of Science (IISc.), Bangalore (http://www .
i i sc. e rnet . in).

Abstract Submission
The deadline for submission of all abstracts is September 1,
2003. Those wishing to submit an abstract should contact
the organizer(s) of the Special Session directly.

Accommodations
Special rates have been negotiated at a number of hotels
in the Bangalore area near the venue of the Joint India-AMS
Mathematics Meeting. Here is a list of these hotels along
with their rates. You must contact them directly. Please
state that you are one of the participants in the India-AMS
Meeting when making the reservation, and also send a copy
of your reservation request to amsi ndi a@i si bang. ac. i n.

There is more information regarding hotels in SITA
Travels (http://www.isibang.ac . i n/Smubang/
Amslndi a/Si ta. html) beyond the list given below.

The Chancery: Standard single room, US$60;
standard double room, US$ 70; webpage: http://www .
chanceryhotel . com; email: chancery@vsnl.com.

These rates include buffet breakfast but do not include
all applicable taxes, presently 12.5%, which may be re
vised at any time.

Hotel Ashoka: For blocks of 50 rooms the following spe
cial rates would be applicable: single occupancy, INR 4350/
+ taxes per day; double occupancy, INR 4875/- + taxes per
day. For blocks of 100 rooms the following special rates
would be applicable: single occupancy, INR 3770/- + taxes
per day; double occupancy, INR 4225/- + taxes per day. Web
page:http://www.theashokgroup.com/banashok.htm;
email:reservation@theashokgroup.com.

The rates quoted include complimentary breakfast. The
rates quoted DO NOT include taxes, which will be charged
extra as applicable at the time of use. The check-in/check
out time is 12 noon. The exact U.S. dollar amount depends
on the rate of exchange in effect at the time of your stay.

Le Meridian: Superior single room, INR 4500/US $140
plus taxes per room per night superior double room, INR
5200/US $160 plus taxes per room per night; meal plan:
complimentary buffet breakfast. Le Royal Club single
room, INR 5500/US $170 plus taxes per room per night;
Le Royal Club double room, INR 6500/US $200 plus
taxes per room per night. Webpage: http://www .
lemeridien.com/india/bangalore/hotel_in1639.
shtml; email: 1mbsales@blr.vsnl.net.in.

Program
The timetable for the lectures at Joint India-AMS Meeting:

The first hour on December 17 is for registration. In the
timetable, the "Hok

" is an hour-long time slot, while the "pOk
"
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Dec. 17 Registration HI C PI Lunch P2 C H2 H3
Dec. 18 H4 H5 C P3 Lunch P4 C H6 H7
Dec. 19 H8 H9 C P5 Lunch P6
Dec. 20 HI0 Hll C H12 Lunch H13 C H14

is for the Plenary Lectures, whose duration will also be one
hour. The "c" stands for short coffee/tea break. Of course,
several sessions would be running parallel during each of
the "H;'(" slots. There will be no other lectures while the
Plenary Lectures are being given. The organizers of the Spe
cial Sessions will decide on the length of each lecture in
their respective sessions. Please note that there are no lec
tures scheduled for the afternoon of December 19 after
P6. All the half sessions will run parallel on December 20.

Registration
See the meeting website maintained by the organizers for
online registration. All enquiries concerning registration
by post should be directed to gm@i si bang. ac. i n. There
are no registration fees for this meeting.

Travel
Travel arrangements to India in December must be made
well in advance (about three months for international
travel). Please visit the website regarding local information
maintained by the organizers at http://www .
isibang.ac.in/Smubang/Amslndia/amsindia.htm.

Phoenix, Arizona
Phoenix Civic Plaza

january 7-10,2004
Wednesday-Saturday

Meeting #993
Joint Mathematics Meetings, including the 110th Annual
Meeting of the AMS, 87th Annual Meeting of the Mathe
matical Association ofAmerica (MAA), annual meetings of
the Association for Women in Mathematics (A VV1\1) and the
National Association ofMathematicians (NAM), the winter
meeting of the Association for Symbolic Logic (ASL), with
sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: October 2003
Program first available on AMS website: November 1, 2003
Program issue of electronic Notices: January 2004
Issue of Abstracts: Volume 25, Issue 1

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

Expired
For abstracts: October 1, 2003
For summaries of papers to MAA organizers: September 9,

2003

Meetings & Conferences

Joint Invited Addresses

Bonnie Berger, Massachusetts Institute of Technology,
Title to be announced (AMS-MAA), Friday, 11:10 a.m.

Stephen Wolfram, Wolfram Research Inc., Title to be
announced (AMS-MAA), Wednesday, 11:10 a.m.

AMS Committee on Science Policy-MAA Science Policy
Committee Government Speaker, Friday, 4:20 p.m. Speaker
to be announced.

joint Special Sessions

Classical and Nonlinear Special Functions (Code: SS 9A),
Peter A. Clarkson, University of Kent, Francisco Marcel
lan, Universidad Carlos III, and Peter A. McCoy, U. S. Naval
Academy; Friday and Saturday mornings and Friday
afternoon. (AMS-SIAM)

Coding, Geometry, and Hyperbolic Dynamics (Code: SS
21A), Svetlana R. Katok, Pennsylvania State University, and
Boris Hasselblatt, Tufts University; Thursday and Friday
afternoons and Friday morning. (AMS-AWM)

History ofMathematics (Code: SS 6A), Joseph W. Dauben,
Lehman College (CUNY), and David E. Zitarelli, Temple Uni
versity; Friday and Saturday mornings and afternoons.
(AMS-MAA)

Infinite Combinatorics and Inner Model Theory (Code: SS
22A), Matthew D. Foreman and Martin Zeman, University
of California Irvine; Wednesday afternoon and Thursday
morning. (AMS-ASL)

Mathematical Techniques in Musical Analysis (Code: SS
lA), Judith L. Baxter, University of Illinois at Chicago, and
Robert W. Peel" Louisiana State University; Friday and
Saturday afternoons and Friday morning. (AMS-MAA)

Mathematics and Education Reform (Code: SS 17A),
William H. Barker, Bowdoin College, Jerry L. Bona and
Naomi Fisher, University of Illinois at Chicago, Kenneth C.
Millett, University of California Santa Barbara, and Bonnie
Saunders, University of Illinois at Chicago; Wednesday and
Thursday mornings and Wednesday afternoon. (AMS-MAA
MER)

Research in Mathematics by Undergraduates (Code: SS
20A), Darren A. Narayan, Carl V. Lutzer, and Tamara A.
Burton, Rochester Institute of Technology; Thursday morn
ing and afternoon. (AMS-MAA-SIAM)

Other joint Sessions
Prize Session and Reception: In order to showcase the

achievements of the recipients of various prizes, the AMS
and MAA are cosponsoring this event at 4:25 p.m. on
Thursday. A cash bar reception will immediately follow.
All participants are invited to attend. The AMS, MAA, and
SIAM will award the Frank and Brennie Morgan Prize for
Outstanding Research in Mathematics by an Undergradu
ate Student. The MAA prizes include the Deborah and
Franklin Tepper Haimo Awards for Distinguished College
or University Teaching of Mathematics, the Chauvenet
Prize, the Yueh-gin Gung and Dr. Charles Y. Hu Award for
Distinguished Service to Mathematics, and Certificates of
Meritorious Service. The AMS will announce the winners
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of the Award for Distinguished Public Service, Levi L.
Conant Prize, E. H. Moore Research Article Prize, Oswald
Veblen Prize in Geometry, Norbert Wiener Prize in
Applied Mathematics, JPBM Communications Award, and
the Leroy P. Steele Prizes. The AWM will present the Louise
Hay Award for Contributions to Mathematics Education
and the Alice T. Schafer Prize for Excellence in Mathe
matics by an Undergraduate Woman.

110th Annual Meeting of the AMS

AMS Invited Addresses

Michael Aschbacher, California Institute of Technology,
The status of the classification of the finite simple groups,
Wednesday, 10:05 a.m.

Hyman Bass, University of Michigan, Title to be announced
(Retiring Presidential Address), Thursday, 3:20 p.m.

Sun-Yang Alice Chang, Princeton University, Conformal
invariants and partial differential equations (Colloquium
Lectures), Wednesday-Friday, 1:00 p.m.

Eric Lander, Whitehead Institute for Biomedical Research,
Title to be announced (Josiah Willard Gibbs Lecture),
Wednesday, 8:30 p.m.

Gregory F. Lawler, Cornell University, Random planar
curves and conformal invariance, Friday, 10:05 a.m.

Eva Tardos, Cornell University, Title to be announced,
Thursday, 2:15 p.m

James A. Yorke, University of Maryland, Properties of
Ualmost every" C1 image ofcompact sets, Friday, 9:00 a.m.

AMS Special Sessions

ArithmeticalAlgebraic Geometry (Code: SS 33A), Kirti Joshi,
Minhyong Kim, and Adrian Vasiu, University of Arizona;
Friday and Saturday afternoons and Saturday morning.

Celestial Mechanics (Code: SS lOA), Samuel R. Kaplan, Uni
versity of North Carolina at Asheville, and Gareth E.
Roberts, College of the Holy Cross; Wednesday morning
and afternoon.

Coding and Design-Theoretic Applications ofPolynomials
(Code: SS 2A), Donald D. Mills, Southern Illinois Univer
sity, Carbondale, Patrick S. Mitchell, Midwestern State
University, and Kent M. Neuerburg, Southeastern Louisiana
University; Wednesday and Thursday mornings and
Wednesday afternoon.

Competitive and Adaptative Dynamics in Ecology (Code: SS
15A), Carlos Castillo-Chavez, Los Alamos National Labo
ratory, Yang Kuang, Arizona State University, Bai-Lian Li,
University of California Riverside, and Horst R. Thieme,
Arizona State University; Friday and Saturday mornings and
Saturday afternoon.

Continued Fractions (Code: SS 26A), James G. McLaughlin
and Nancy J. Wyshinski, Trinity College; Friday morning
and afternoon.

Current Events (Code: SS 18A), David Eisenbud, Mathe
matical Sciences Research Institute and University of
California Berkeley; Friday afternoon.

Discrete Dynamics and Difference Equations (Code: SS
16A), Saber N. Elaydi, Trinity University, Jim M. Cushing,
University of Arizona, Gerasimos Ladas, University of
Rhode Island, and James A. Yorke, University of Maryland,
College Park; Wednesday and Thursday mornings and
afternoons.

FixedPoints: Theory andApplication (Code: SS 4A), Robert F.
Brown and Mark S. Burgin, University of California
Los Angeles; Thursday and Friday afternoons and Friday
morning.

Geometric Structures on Manifolds (Code: SS 31A), Tedi C.
Draghici, Gueo V. Grantcharov, and Philippe Rukimbira,
Florida International University; Saturday morning and
afternoon; Saturday morning and afternoon.

Geometry and Combinatorics (Code: SS 32A), Michael J.
Falk, Northern Arizona University, Eva-Maria Feichtner,
ETH Zurich, and Dmitry N. Kozlov, Bern University;
Wednesday and Thursday afternoons and Wednesday
morning.
Low-Dimensional Topology (Code: SS 7A), Tim D. Cochran,
Rice University; Friday and Saturday mornings and after
noons.

The Many Lives ofLattice Theory and the Theory ofOrdered
Sets, with Connections to Combinatorics (Code: SS 29A),
Jonathan D. Farley, Massachusetts Institute of Technol
ogy, and Stefan E. Schmidt, New Mexico State University;
Wednesday and Thursday mornings and afternoons.

Mathematical Modeling in Neuroscience, Biomedicine,
Genetics, and Epidemiology (Code: SS 14A), Steven M. Baer,
Arizona State University, Ivo D. Dinov, University of Cali
fornia Los Angeles, and Frank C. Hoppensteadt and Hal L.
Smith, Arizona State University; Thursday and Friday after
noons and Thursday morning.

Mathematics in Natural Resource Modeling (Code: SS 11A),
Catherine A. Roberts, College of the Holy Cross, and
Suzanne M. Lenhart, University of Tennessee; Wednesday
morning and afternoon.
Modem Function Theory (Code: SS 27A), Beth Schaubroeck,
U. S. Air Force Academy, Peter L. Duren, University of
Michigan, Ann Arbor, and John A. Pfaltzgraff, University
of North Carolina at Chapel Hill; Friday afternoon and
Saturday morning.

Multiscale and Oscillatory Phenomena: Modeling, Numerical
Techniques, and Applications (Code: SS 23A), Richard Tsai,
Princeton University, and Luminita A. Vese, University of
California Los Angeles; Friday and Saturday mornings and
Saturday afternoon.

Nonassociative Algebra (Code: SS 12A), Murray R. Bremner,
University of Saskatchewan, Irvin R. Hentzel, Iowa State
University, and Luiz A. Peresi, University of Sao Paulo;
Saturday morning and afternoon.

Nonlinear Partial Differential Equations and Conformal
Geometry (Code: SS 34A), Jie Qing, University of California
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Santa Cruz, and Yu Yuan, University of Washington, Seattle;
Wednesday and Thursday mornings and Wednesday
afternoon.

Nonlinear PDEs and Variational Problems (Code: SS SA),
David A. Hartenstine, University of Utah, Ahmed
Mohammed, Ball State University, John M. Neuberger,
Northern Arizona State University, and John W. Neuberger,
University of North Texas; Friday and Saturday mornings
and afternoons.

Nonstandard Methods (Code: SS 8A), Matt Insall, University
of Missouri at Rolla, Peter A. Loeb, University of Illinois at
Urbana-Champaign, and David A. Ross, University of
Hawaii; Wednesday and Thursday afternoons and ThUrsday
morning.

Partial Differential Equations and Applications (Code: SS
24A), Xin Lu, University of North Carolina at Wilmington,
Yan-Wei Qi, University of California Santa Barbara, Weiqing
Xie, California State Polytech University, and Hong-Ming
Yin, Washington State University; Thursday morning and
afternoon.

Probability and Its Applications in Combinatorics and
Algorithms (Code: SS 13A), Russell D. Lyons, Indiana Uni
versity, and Yuval Peres, University of California Berkeley;
Wednesday and Thursday mornings and afternoons.

Smooth Dynamical Systems and Applications (Code: SS
30A), Qiu-dong Wang and Maciej P. Wojtkowski, Univer
sity of Arizona; Saturday morning and afternoon.

Theory and Applications ofOrthogonal Polynomials (Code:
SS 2SA), Mourad E. H. Ismail, University of South Florida,
and Barry Simon, California Institute of Technology;
Wednesday and Thursday afternoons and Thursday
morning.

Time Scales and Applications (Code: SS 19A), Martin J.
Bohner, University of Missouri at Rolla, Billur Kaymak
calan, Georgia Southern University, and Allan C. Peterson,
University of Nebraska; Wednesday and Thursday after
noons and Wednesday morning.

Topological Dynamics and Ergodic Theory (Code: SS 28A),
Alica Miller and Joseph Rosenblatt, University of Illinois
at Urbana-Champaign; Thursday and Friday mornings.

Value Distribution Theory in Classical and p-Adic Function
Theory (Code: 5S 3A), Alain Escassut, Universite Blaise
Pascal, Ilpo Laine, University of ]oensuu, and Chung-Chun
Yang, Hong Kong University of Science and Technology;
Saturday morning and afternoon.

AMS Contributed Papers
There will be sessions for contributed papers of ten
minutes' duration. Contributed papers will be grouped by
related Mathematics Subject Classification into sessions
insofar as possible. The author(s) and their affiliation(s)
and the title of each paper accepted will be listed in the
program along with the date and time of presentation.
Abstracts will be published in Abstracts Presented to the
American Mathematical Society and should be submitted
electronically. Send a blank message to abs-submi t@

ams .0 rg and type he1p as the subject to see your electronic

Meetings & Conferences

options. See the beginning of this announcement for
pertinent deadlines.

Other AMS Sessions

AMS Committee on the Profession Panel Discussion:
Wednesday, 4:30 p.m. to 6:00 p.m.

Who Wants To Be A Mathematician: Friday, 10:00 a.m. to
11:00 a.m., organized by Michael A. Breen and Annette W.
Emerson, AMS; and William T. Butterworth, Barat College
of DePaul University. Come watch ten of Phoenix's top high
school students as they have the chance to compete for
cash and prizes by answering questions about mathe
matics. There is no partial credit to agonize over, and the
top prize is $2,000. Contestants can ask for help from the
audience, so the more people in the audience who know
mathematics, the better it is for the contestants. You are
invited to come and take part in this educational and fun
presentation.

AMS Committee on Science Policy Presentation: Friday,
2:30 p.m. to 4:00 p.m.

AMS Committeee on Education Panel Discussion: Satur
day, 8:30 a.m. to 10:00 a.m.

Other AMS Events

Council: Tuesday, 1:00 p.m.

Business Meeting: Saturday, 11:45 a.m.
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 be a member of

the American Mathematical Society. The Society has a
Committee on the Agenda for Business Meetings. The pur
pose 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 "quasipolitical" motions. The committee has several
possible courses of action on a proposed motion, includ
ing 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, and
(e) recommending debate followed by referral to a

committee.
There is no mechanism that requires automatic sub

mission 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.

In order that a motion for this business meeting
receive the service offered by the committee in the most
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effective manner, it should be in the hands of the secre
tary by December 10, 2003.

AMS Short Course
This two-day course on Trends in Optimization, 2004,

organized by Serkan Hosten, San Francisco State University;
Jon Lee, IBM; and Rekha Thomas, University of Washington,
takes place on Monday and Tuesday, January 5 and 6.
Please see the complete article on page 000. Talks include
Graphs and combinatorial optimization, Polyhedral meth
ods in optimiztion, Integer-programming duality, Nonlinear
and semidefinite programming, Approximation algorithms,
Lattice basis reduction in optimization, and Algebraic meth
ods in optimization. There are separate registration fees to
participate. See the fee schedule on the registration form
at the back of this issue.

87th Annual Meeting of the MAA

MAA Invited Addresses

Manjul Bhargava, Harvard University, Title to be announced,
Thursday, 10:05 a.m.

William W. Dunham, Muhlenberg College, Selections from
the Calculus Museum, Wednesday, 3:20 p.m.

Erica L. Flapan, Pomona College, When topology meets
chemistry, Saturday, 9:00 a.m.

Mark M. Meerschaert, University of Nevada, Fractional cal
culus with applications, Friday, 1:00 p.m. (Student Lecture)

Neil J. A. Sloane, AT&T Shannon Labs, The on-line encyclo
pedia of integer sequences, or confessions ofa sequence
addict, Wednesday, 2:15 p.m.

Ann E. Watkins, California State University Northridge,
Fallacies in elementary statistics, Saturday, 10:05 a.m.
(Retiring Presidential Address)

MAA Minicourses
Minicourses are open only to persons who register for

the Joint Meetings and pay the Joint Meetings Registration
fee in addition to the appropriate minicourse fee. The
MAA reserves the right to cancel any minicourse that is
undersubscribed.

Minicourse #1: Designing and Evaluating Assessments
for Introductory Statistics, organized by Beth L. Chance and
Allan J. Rossman, California Polytechnic State University,
San Luis Obispo; and Robert C. Del Mas, University of Min
nesota; Part A: Wednesday, 9:00 a.m. to 11:00 a.m.; Part B:
Friday, 9:00 a.m. to 11:00 a.m. Statistics teachers find it
challenging to construct student assessments that focus
on conceptual understanding, allow consistent scoring, and
provide informative feedback. Participants will be involved
in constructing assessment instruments for use in intro
ductory courses using an online assessment resource,
ARTIST, and in evaluating the results. We will discuss
guidelines of effective assessment, resources for assess
ment material categorized by concept and level of diffi
culty, suggestions for evaluating student performance
through examinations and performance assessments, and

use of a comprehensive first-course exam. Participants
will be invited to pilot items, contribute new items, and
share outcome data for comparison across institutions
through ARTIST. Cost is $90; enrollment limit is 30.

Minicourse #2: Hands-On Discrete Math with Technol
ogy, organized by Douglas E. Ensley and Kate McGiveny,
Shippensburg University; Part A: Wednesday, 2:15 p.m. to
4:15 p.m.; Part B: Friday, 1:00 p.m. to 3:00 p.m. Discrete
math is a course that serves students studying math and
computer science. The goals for these two disciplines
can be different, so the goals for this course are often
debated. This minicourse will focus on three particular
topics-sets/relations, combinatorics/probability, and
writing mathematical proofs-that are common to most
discrete math courses. We will use Maple and the TI-83 for
the first two topics and simple Flash movies for the third.
Some familiarity with Maple syntax and TI calculators is
required, but no experience with Flash will be assumed.
Cost is $90; enrollment limit is 30.

Minicourse #3: Computation and Discovery in the Num
ber Theory Classroom, organized by Clifford A. Reiter,
Lafayette College; Part A: Wednesday, 4:30 p.m. to 6:30 p.m.;
Part B: Friday, 3:15 p.m. to 5:15 p~m. While proofs remain
central to number theory, technology offers opportunities
for discovering theorems and investigating conjectures in
the number theory classroom. The instructor has devel
oped several J-based computer classroom laboratories
which will be shared with participants. No experience
with J is expected. Sample lab topics include the sieve of
Eratosthenes and twin primes, discovering quadratic
reciprocity, public key codes, factoring, and elliptic curves.
Participants are expected to share their ideas, reactions,
and experiences. Cost is $90; enrollment limit is 30.

Minicourse #4: Java Applets in Teaching Mathematics,
organized by Joe Yanik, Emporia State University, and
David M. Strong, Pepperdine University; Part A: Thursday,
8:00 a.m. to 10:00 a.m.; Part B: Saturday, 9:00 a.m. to 11:00
a.m. This minicourse will introduce the participants to
the Java programming language and its use in creating
mathematical activities. No previous experience in Java
programming will be assumed. Through the use of a
Visual Development Environment and a MathToolkit that
was developed with the support of an NSF grant, this
hands-on workshop will lead the participants through the
creation of some sample applets and introduce them to
the MathToolkit. In addition, they will be provided with a
more complete tutorial that they can take home that will
teach them the Java programming language and its use in
creating mathematical applets. Cost is $90; enrollment
limit is 30.

Minicourse #5: Visual Linear Algebra, organized by
Eugene A. Herman, Grinnell College; Michael D. Pepe,
Seattle Central Community College; and Eric P. Schulz,
Walla Walla Community College, Part A: Thursday,
10:15 a.m. to 12:15 p.m.; Part B: Saturday, 1:00 p.m. to
3:00 p.m. This minicourse will introduce participants to
a new, visual approach to teaching linear algebra. The pri
mary objective is to create a dynamic learning environment
in which students are actively engaged in learning the
central concepts of linear algebra. Course materials cover

1180 NOTICES OF THE AMS VOLUME 50, NUMBER 9



the entire first course in linear algebra; they stress the
development of visualization skills to acquire strong
geometric intuition. Participants will have the option of
working with the materials in Maple, Mathematica, or
webMathematica. Cost is $90; enrollment limit is 30.
N.B. Those interested must register in advance; there is no
on-site registration for this minicourse.

Minicourse #6: Using Interactive Labs toExplore Abstract
Algebra Topics, organized by Allen C. Hibbard, Central
College, and Kenneth M. Levasseur, University of Massa
chusetts at Lowell; Part A: Thursday, 1:00 p.m. to 3:00 p.m.;
PartB: Saturday, 3:15 p.m. to 5:15 p.m. Using Mathematica,
participants will become engaged in examining interactive
laboratory activities focusing on groups, rings, and mor
phisms. The notebooks, designed for exploration and
investigation of these structures, are intended to expand
upon or motivate classroom discussions. No programming
with Mathematica is necessary (though minimal familiarity
with the software is helpful) since packages are imported
that define the required functionality. A CD with our pack
ages and notes willbe distributed. (OnThursday, 12:30 p.m.
to 1:15 p.m., there will be a preliminary session available to
acquaint those unfamiliar with Mathematica.) Go to
http://www.central.edu/eaam/ for more information. Cost
is $90; enrollment limit is 30.

Minicourse #7: Origami in Undergraduate Mathemat
ics Courses, organized by Thomas C. Hull, Merrimack Col
lege; Part A: Wednesday, 9:00 a.m. to 11:00 a.m.; Part B:
Friday, 9:00 a.m. to 11:00 a.m. Those who have studied
origami may have unfolded their creations and marveled
at the pattern of creases in the paper that result. Lovely
mathematics, from geometry, combinatorics, and algebra
lurks behind these creases. This material is easily under
stood by undergraduate majors, leads to numerous open
questions, and offers a great opportunity for hands-on,
discovery-based learning. This workshop will offer par
ticipants hands-on experience with the main areas of
"origami-math" (modular origami, geometric construc
tions, and combinatorial modeling) to incorporate into
their own classes. Experience either in paperfolding or
in teaching geometry, algebra, or combinatorics would
be useful. Cost is $70; enrollment limit is 30.

Minicourse #8: Some Mathematics of Leonhard Euler,
organized by William W. Dunham, Muhlenberg College, and
Edward C. Sandifer, Western Connecticut State University;
Part A: Wednesday, 2:15 p.m. to 4:15 p.m.; Part B: Friday,
1:00 p.m. to 3:00 p.m. Euler wrote and published over 850
books and papers. They form the basis for huge segments
of modern mathematics. We will survey his many contri
butions and take a close look at a few of them. We will
demonstrate how to use Euler's 18th-century mathemat
ics in a 21st-century environment, and we will show by
example why Laplace was giving good advice when he
said, "Read Euler, read Euler. He is the master of us all."
Cost is $60; enrollment limit is 60.

Minicourse #9: PMET (Preparing Mathematicians to
Educate Teachers): Grades 7-12, organized by Holly Hirst,
Appalachian State University, and Jack Y. Narayan, SUNY
College at Oswego; Part A: Wednesday, 4:30 p.m. to 6:30
p.m.; Part B: Friday, 3:15 p.m. to 5:15 p.m. What back-
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ground does a mathematician need in order to teach nlath
ematics courses for future teachers? This is the question
being addressed by the PMET initiative funded by NSF and
MAA. This minicourse will provide an overview of the ini
tiative and will share videos, hands-on activities, presen
tations, and discussions related to teaching prospective
middle grades and secondary teachers. Participants will also
learn about resources that PMET has developed as well as
programs planned for the future. Cost is $60; enrollment
limit is 60.

Minicourse #10: Teaching LinearAlgebra with Applica
tions, organized by Gilbert Strang, Massachusetts Institute
of Technology; Part A: Thursday, 9:00 a.m. to 11:00 a.lll.;
Part B: Saturday, 9:00 a.m. to 11:00 a.m. Linear algebra is a
crucial subject in the teaching and applications of mathe
matics. We hope to suggest new ideas in its presentatioll.
Among those ideas is a range of problems whose exploration
(by hand and mind, not by computer) will lead us to the
major themes of linear algebra. The pure and applied
parts of this subject will be intertwined in the nlinicourse,
as they are in reality. In a way, the minicourse itself will try
to show the fascination of teaching and learning and using
linear algebra. The problems will be distributed (with SOllle
solutions!), and we describe our use of the course page,
web.mit.edujl 8.06jwww, and of computing, all open for
discussion. Cost is $60; enrollment limit is 60.

Minicourse #11: Developing Your Department's Assess
ment Plan, organized by William G. Marion, Valparaiso
University, and Bonnie Gold, Monmouth University; Part A:
Thursday, 1:00 p.m. to 3:00 p.m.; Part B: Saturday, 1:00 p.lll.
to 3:00 p.m. Most universities and, thus, individual depart
ments are under pressure from accrediting agencies to
develop and implement assessment plans to assess student
learning. During the minicourse pairs (or larger groups)
of members of a mathematical sciences department will
develop, in workshop format, a proposed departmental
mission statement and the skeleton of its individualized
assessment plan. Sample assessment programs (developed
by teams of mathematics faculty under the auspices of
the MAA's NSF-funded assessment project, Supporting
Assessment in Undergraduate Mathematics) will be dis
cussed, and participants will share ideas with groups from
similar departments to develop their own program. Cost is
$60; enrollment limit is 60.

Minicourse #12: Incorporating Discrete Mathematics in
the Preparation ofK -12 Mathematics Teachers, organized
by Lotina Alvarez, New Mexico State University; Part A:
Wednesday, 9:00 a.m. to 11:00 a.m.; Part B: Friday, 9:00 a.m.
to 11:00 a.m. More than a fixed set of topics, discrete
mathematics is a way of thinking that deals with impor
tant and interesting problems in contemporary mathe
matics. Using some of these problems as starting points,
we will expose, at different levels of sophistication, the
mathematics of each situation. We will emphasize the in
terplay between mathematical content and methods of
teaching and learning, and the insertion in the school
curriculum of topics from discrete mathematics. Each
participant will receive a collection of materials, including
ready-to-use assignments. Cost is $60; enrollment
limit is 60.
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Minicourse #13: The Fibonacci and Catalan Numbers,
organized by Ralph P. Grimaldi, Rose-Hulman Institute
of Technology; Part A: Wednesday, 2:15 p.m. to 4:15 p.m.;
Part B: Friday, 1:00 p.m. to 3:00 p.m. In introductory
courses in discrete or combinatorial mathematics one
encounters the Fibonacci numbers and sometimes the
Catalan numbers. This minicourse will review and then
extend this first encounter as it examines some of the prop
erties these numbers exhibit as well as applications where
these sequences arise. A survey of applications dealing
with chemistry, physics, computer science, linear algebra,
set theory, graph theory, and number theory will show why
these sequences are ofinterest and importance. Costis $60;
enrollment limit is 60.

Minicourse, #14: Introduction to Mathematical Card
Tricks, organized by Colm K. Mulcahy and Jeffrey A.
Ehme, Spelman College; Part A: Wednesday, 4:30 p.m. to
6:30 p.m.; Part B: Friday, 4:30 p.m. to 6:30 p.m. Card tricks
liven up any gathering-including mathematics classes
and can help to convince people that math is fun and that
there is a rational explanation for some seemingly im
possible events. This interactive -introduction to mathe
matical card tricks will survey applications of permutations,
binary and ternary numbers, probability and more, and will
feature classic tricks based on the Gilbreath principle and
faro shuffle. Cost is $60; enrollment limit is 60.

Minicourse #15: Fair Enough? Mathematics of Equity,
organized by John C. Maceli and Stanley E. Seltzer, Ithaca
College; Part A: Thursday, 9:00 a.m. to 11:00 a.m.; Part B:
Saturday, 9:00 a.m. to 11:00 a.m. Topics of fairness make
terrific subject matter for a contemporary mathematics
course. This minicourse introduces some fairness top
ics-apportionment, voting power, elections, fair allocation
and equity, the census-with the goals of helping partic
ipants learn about these topics, see and use activities that
support a course in fairness, and prepare to teach such a
course. We will provide sample activities, projects, and a
list of resources, including original papers accessible to
undergraduates. Active participation is expected. Cost is
$60; enrollment limit is 60.

Minicourse #16: Getting Students Involved in Under
graduate Research, organized by Aparna W. Higgins,
University of Dayton, and Joseph A. Gallian, University of
Minnesota, Duluth; Part A: Thursday, 1:00 p.m. to 3:00 p.m.;
Part B: Saturday, 1:00 p.m. to 3:00 p.m. This course will cover
many aspects of facilitating research by undergraduates,
such as finding appropriate problems, deciding how much
help to provide, and presenting and publishing the results.
Examples willbe presented of research in summer programs
and research that can be conducted during the academic
year. Although the examples used will be primarily in the
area of discrete mathematics, the strategies discussed can
be applied to any area of mathematics. Cost is $60; enroll
ment limit is 60.

MAA Invited Paper Sessions
WeBWorK, a Web-Based Homework System, Thursday

afternoon, organized by Michael G. Gage, Arnold K. Pizer,
and Vicki Roth, University of Rochester; Jeffrey W. Holt,
University of Virginia; and John W. Jones, Arizona State

University. Further information on WebWork may be found
at http://www.webwork.math.rochester.edu.

Assessment ofStudentLearning in Undergraduate Math
ematics, Fridayafternoon, organizedbyBernardL. Madison,
University ofArkansas atFayetteville, andWilliamE. Haver,
Virginia Commonwealth University.

The Use ofHand-Held Technology in College and Univer
sity Developmental Algebra Classrooms, Friday afternoon,
organized by Wade Ellis jr.,West Valley College, and
Edward D. Laughbaum, The Ohio State University.

Applications of Topology to Biology, Chemistry, and
Physics, Saturday afternoon, organized by Erica L. Flapan,
Pomona College, and Dorothy Buck, Brown University.

MAA Contributed Paper Sessions
See the complete descriptions and instructions on how to
participate in these sessions, beginning on page 25 in the
May/June issue of FOCUS or at http://www . ams .0 rg/
amsmtgs/2078_maacontr; b. html. Please note that the
days and times listed are tentative.

Submitters should be aware that if your talk cannot be
accommodated in the session of your choice, it will be
submitted to the General Contributed Paper Session
organizer for consideration. Please do not submit multi
ple abstracts.

Teaching a History ofMathematics Course (MAA CP A1),
Wednesday morning, Joel K. Haack, University of North
ern Iowa, and Amy E. Shell-Gellasch, SIAM-Germany.

Teaching Operations Research in the Undergraduate
Classroom (MAA CP B1), Wednesday morning, Dipa Choud
hury, Loyola College, and Steven M. Hetzler, Salisbury State
University.

Mathematical Experiences for Students outside the Class
room (MAA CP 01), Wednesday morning, Laura L. Kelleher,
Mas'sacflusetts Maritime Academy, and Mary S. Hawkins,
Prairie View A&M University.

Uses of the WWW That Enrich and Promote Learning
(MAA CP C1), Wednesday and Saturday afternoons, Marcelle
Bessman, Jacksonville University; Marcia P. Birken,
Rochester Institute of Technology; Mary L. Platt, Salem State
College; and Brian E. Smith, McGill University.

Courses below Calculus:A NewFocus (MAA CP E1), Wednes
day afternoon and Thursday morning, Mary Robinson,
University of New Mexico, Valencia Campus; Florence S.
Gordon, New York Institute of Te\chnology; Arlene H.
Kleinstein, SUNY at Farmingdale; Norma M. Agras, Miami
Dade Community College; Laurette B. Foster, Prairie View
A&M University; and Linda Martin, Albuquerque T-VI.

Getting Students to Discuss and Write about Mathemat
ics (MAA CP F1), Wednesday afternoon, Sarah L. Mabrouk,
Framingham State College.

The Effective Use of Computer Algebra Systems in the
Teaching ofMathematics (MAA CP G1), Wednesday after
noon, L. Carl Leinbach, Gettysburg College, and Edward A.
Connors, University of Massachusetts.

Placement Strategies (MAA CP H1), Thursday morn
ing, Janet P. Ray, Seattle Central Community College;
Susan L. Forman, Bronx Community College, CUNY; and
Patricia R. Wilkinson, Borough Qf Manhattan Community
College, CUNY.
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Chaotic Dynamics and Fractal Geometry (MAA CP 11),
Thursday morning, Denny Gulick, University of Maryland,
and Jon Scott, Montgomery College.

Truth in Using the History of Mathematics in Teaching
Mathematics (MAA CP J1), Thursday morning, Victor J.
Katz, University of the District of Columbia, and Eisso J.
Atzema, University of Maine. .

Innovations in Teaching Discrete Mathematics (MAA CP
K1), Thursday afternoon, William E. Fenton, Bellarmine
University, and Nancy L. Hagelgans, Ursinus College.

Initiating and Sustaining Undergraduate Research Pro
jects and Programs (MAA CP L1), Thursday afternoon,
James A. Davis, University of Richmond, and Joel S. Foisy,
State University of New York.

Mathlets for Teaching and Learning Mathematics (MAA
CP M1), Thursday afternoon, David M. Strong, Pepperdine
University; Thomas E. Leathrum, Jacksonville State
University; and Joe Yanik, Emporia State University.

Statistics Education Discourse on Inference (MAA CP N1),
Friday morning, John D. McKenzie Jr., Babson College, and
Carolyn K. Cuff, Westminster College.

Math and the Arts (MAA CP 01 ), Friday morning, Ann
Robertson, Connecticut College; John M. Sullivan, Uni
versity of Illinois, Urbana; Reza Sarhangi, Towson
University; and Nathaniel A. Friedman, State University of
New York, Albany.

Applications ofMathematics in Computer Science (MAA
CP P1), Friday morning, William A. Marion, Valparaiso
University.

Mathematics Experiences in Business, Industry and Gov
ernment (MAA CP Q1), Friday morning, Philip E. Gustafson,
Mesa State College, and Michael G. Monticino, University
of North Texas.

Teaching and Learning of Undergraduate Mathematics
(MAA CP R1), Friday afternoon and Saturday morning,
Anne E. Brown, Indiana University South Bend; Marilyn P.
Carlson, Arizona State University; and Draga D. Vidakovic,
Georgia State University.

My Favorite Demo: Innovative Strategies for Mathe
matics Instructors (MAA CP S1), Friday afternoon and
Saturday morning, David R. Hill, Temple University, and
Lila F. Roberts, Georgia Southern University.

Mathematical Models of the Environment (MAA CP T1 ),
Friday afternoon, Karen D. Bolinger, Clarion University;
WilliamD. Stone, New Mexico Institute of Mining and Tech
nology; and Ahlam E. Tannouri, Morgan State University.

Philosophy ofMathematics (MAA CP U1), Friday afternoon,
Roger A. Simons, Rhode Island College, and Satish C.
Bhatnagar, University of Nevada, Las Vegas.The session will
be punctuated with light refreshments and informal con
versation, and will be followed by its annual business
meeting at 6:00 p.m. If you have an interest in the philos
ophy of mathematics, please join us on Friday.

Focus on Integrating Graphic Handhelds into Collegiate
Mathematics (MAA CP V1), Saturday morning, Charles E.
Hofmann; LaSalle University, and Joseph R. Fiedler,
California State University Bakersfield.

Mathematics and Sports (MAA CPW1 ), Saturdaymorning,
Sean L. Forman, Saint Joseph's University, and Douglas
Drinen, University of the South.
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Technology in Mathematics Teacher Preparation Courses
(MAA CP Xl), Saturday afternoon, Mary Ann Connors,
Westfield State College, and Christine Browning, Western
Michigan University, Kalamazoo.

Strategies That Work to Positively Change Student
Attitudes toward Mathematics (MAA CP Yl), Saturday
afternoon, Caren L. Diefenderfer, Hollins University;
Janet L. Andersen, Hope College; and Elizabeth G. Yanik,
Emporia State University.

General Contributed Paper Session (MAA CP Z 1),
Wednesday-Saturday afternoons, and Saturday morning
Laura J. Wallace, California State University San Bernardino;
Jacqueline Jensen, University of Oregon; and Gary
Townsley, SUNY at Geneseo. Papers may be presented on
any mathematical topic. Papers that fit into one of the
other sessions should be sent to that organizer, not to
this session. Any paper that cannot be accommodated in
one of the named contributed paper sessions will be di
verted automatically to this session; therefore, papers
should not be sent to more than one session organizer.

Other MAA Sessions
Open Discussion on Beginning-Level Courses, Wednes

day, 9:00 a.m. to 10:20 a.m., organized by Donald B. Small,
U.S. Military Academy. An explosion of interest in the role
of beginning-level courses has arisen within the past few
years. The recognition that the large majority of students
enrolled in mathematics are in the beginning level courses
and the awareness that these courses are not successfully
serving a "feeder" function into other mathematics courses
has led to questions concerning their roles, content, and
pedagogy. Panelists include Norma M. Agras, Miami-Dade
Community College, and Bob Mayes, West Virginia Uni
versity. The panel will be moderated by Jack Bookman,
Duke University, and is sponsored by the CUPM Subcom
mittee on Curriculum Renewal Across the First Two Years
(CRAFTY).

Quantitative Literacy Across the Curriculum, Wednes
day, 2:15 p.m. to 3:35 p.m., organized by Rick Gillman, Val
paraiso University; KimRheinlander, DartmouthUniversity;
Emily Decker Larder and Gillie Malnarich, Evergreen State
University. Many institutions have made quantitative liter
acy a priority and are now in the process of changing their
curriculumor institutingnewrequirements to meet that goal.
This past summer, two MAA PREP workshops were held at
which participants adapted and created QL materials
appropriate for their own courses and students, drawing on
materials developed at sites across the country. In addition,
participants discussed a general framework for quantitative
literacybyreading and discussing Mathematics andDemoc
racy and Radical Equations. They developed strategies for
assessing the effectiveness of the curricular changes they
are promoting. Our panelists, participants from these work
shops, will describe their experiences at the Northeast and
Northwest PREP workshops on Quantitative LiteracyAcross
the Curriculum. They will describe the programs that
they envisioned at the workshops and their experiences at
initiating these programs once they returned to their home
campuses. The session is sponsored by the CUPM Subcom
mittee on Quantitative Literacy Requirements.
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Service Learning in Mathematics: They Wrote the
Book, Wednesday, 2:15 p.m. to 3:35 p.m., organized by
Jerry F. D,vyer, Texas Tech University. This session pre
sents descriptions of service learning activities as graded
sections of mathematics classes. The organization of these
activities and related implementation and grading issues
will be discussed. Contributions in all areas of service
learning in mathematics are solicited. Presentations related
to preservice teacher training are particularly welcome
for this session. Panelists include Josh Sabloff, Haverford
College; Richard A. Zang, University of New Hampshire
at Manchester; Perla L. Myers, University of San Diego;
Dana S. Craig, University of Central Oklahoma; and Lida
McDowell, University of Southern Mississippi.

Writing Textbooks in Mathematics, Wednesday,
2:30 p.m. to 4:00 p.m., organized by Revathi Narasimhan,
Kean University. At some point or another, many of us have
thought about writing a mathematics textbook. What does
this involve? The panel, composed of experienced authors
and acquisitions editors, will discuss various aspects of the
textbook writing process, including reasons for writing a
textbook, current market trends in textbooks at various
levels, writing proposals for a textbook and the editorial
process, what editors look for when evaluating a proposal,
textbook writing and promotion and tenure issues, and
some "nuts and bolts" details of producing a manuscript.
There will be time for questions and answers from the
audience. Panelists include Lynn Cox, Houghton-Mifflin;
J. Douglas Faires, Youngstown State University; William
Hoffman, Addison-Wesley; and Dan Kalman, American
University. This session was organized by the 1994-99 Pro
ject NExT Fellows and is sponsored by MAA Project NExT.

The Impact of Laptop Computers on Classroom
Instruction, Wednesday, 3:45 p.m. to 5:05 p.m., organized
by Donald B. Small, U.S. Military Academy. Laptop com
puters are changing many, if not all, aspects of instruction.
For example, is hand computation of derivatives and
integrals an essential part of a calculus course in which
students have laptop computers? What approximation
skills are required to validate the output of computer
algebra systems? How does the use of laptop computers
effect testing? The panelists will discuss curricula impact
of students using laptops in the classroom. They will share
their experiences and lessons learned. Panelists include
Panama Geer, Bryn Mawr College; Michael Huber, U.S.
Military Academy; and Jim Rolfe, U.S. Air Force Academy.
The session will be moderated by Joseph D. Myers, U.S.
Military Academy, and is sponsored by the CUPM
Subcommittee on Curriculum Renewal Across the First
Two Years (CRAFTY).

History of Mathematics (HOM) SIGMAA Annual Meeting
and Inaugural Annual Address, Wednesday, 6:00 p.m. to
8:00 p.m., organized by Amy Shell-Gellasch, SIAM-Germany.
In addition to our annual meeting, The HOM SIGMAA
executive council is pleased to announce the inauguration
of our first annual guest lecture. Peggy Kidwell and Amy
Ackerberg-Hastings will present "Making sense of your
department's material culture". In this talk you will learn
how to identify, understand, and arrange mathematical
objects and books you might find in your department. In

many cases, math professors don't need to leave their
home institutions to explore the material culture of math
ematics. Historic models, devices, and books may be tucked

, away in the drawers and closets of their own departments.
For more information, visit the HOM SIGMAA website,
accessible from the MAA website, or contact Amy Shell
Gellasch at amy. she11 ge11 asch@us. army. mi 1 .

The Impact of Technology in Calculus Courses on
Long-Term Student Performance and Employment,
Thursday, 9:00 a.m. to 10:20 a.m., organized by Susan L.
Ganter, Clemson University, and jack Bookman, Duke
University. More than fifteen years after the funding of the
first NSF calculus reform projects, there is very little con
sensus about the degree to which these efforts-and
particularly technology-have succeeded in improving the
post-calculus achievement of the participating students.
This panel will address this issue by discussing results
from a multiinstitutional project that includes data for
the purpose of comparing the performance of reform and
traditional calculus students in courses beyond calculus,
examining students prior to graduation from college to
determine these students' fundamental notions of calcu
lus, determining the extent to which potential employers
value the ideals supported by calculus reform efforts, and
training a group of on-site evaluators capable of develop
ing and sustaining a viable evaluation plan on multiple
campuses beyond this project. Panelists include Betsy
Darken, University of Tennessee at Chattanooga; Elton
Graves, Rose-Hulman Institute of Technology; Glenn
Ledder, University of Nebraska; and Howard L. Penn, U.S.
Naval Academy. The session is sponsored by the CUPM
Subcommittee on Curriculum Renewal Across the First
Two Years (CRAFTY).

National Science Foundation Programs Supporting
Learning and Teaching in the Mathematical Sciences,
Thursday, 9:00 a.m. to 10:20 a.m., organized by ElizabethJ.
Teles, Calvin La Williams, Lee L. Zia, NSF Division of
Undergraduate Education; John Bradley, NSF Division of
Elementary, Secondary and Informal Education; James H.
Lightbourne, NSF Division of Graduate Education; and
lloyd E. Douglas, NSF Division of Mathematical Sciences.
A number of NSF divisions offer a variety of grant programs
that support innovations in learning and teaching in the
mathematical sciences. These programs will be discussed
along with examples of successful projects. In addition,
anticipated budget highlights and other new initiatives for
the next fiscal year will be presented.

SUMMA Special Presentation, Thursday, 9:00 a.m. to
10:20 a.m~, organized by William A. Hawkins Jr., MAA
and the University of the District of Columbia. Panelists
will discuss programs for increasing diversity among
mathematics students. The panel will be moderated
by William A. Hawkins Jr., director of the SUMMA
(Strengthening Underrepresented Minority Mathematics
Participation) program. Panelists include Jong Pil Lee,
SUNY College at Old Westbury, and Thomas Martin,
California State University at Chico. The panel is spon
sored by the MAA Committee on Minority Participation
in Mathematics (CMPM). There will be ample time for
discussion.
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Mentoring New Faculty, Thursday, 9:00 a.m. to
10:30 a.m., organized by T. Christine Stevens, St. Louis
University; Joseph A. Gallian, University of Minnesota
Duluth; and Aparna W. Higgins, University of Dayton.
Panelists Emily Ann Hynds, Sanford University; Jim Lewis,
University Nebraska, Lincoln; Catherine M. Murphy,
Purdue University Calumet; and Thomas Q. Sibley, Saint
John's University, will discuss formal and informal men
toring programs and practices for new faculty offered
in their departments. What new faculty desire in the way
of mentoring will also be addressed. This session is spon
sored by MAA Project NExT.

Undergraduate Programs and Courses in the Mathe
matical Sciences: A CUPM Curriculum Guide, Thursday,
10:45 a.m. to 12:05 p.m., organized by Harriet S. Pollatsek,
Mount Holyoke College, and Susan L. Ganter, Clemson
University. The MAA Committee on the Undergraduate
Program in Mathematics (CUPM) periodically reviews its
curricular recommendations for college and university
departments and revises them as needed to fit new cir
cumstances. The 2004 CUPM Curriculum Guide is the first
explicitly to address the needs of nonmajors as well as
majors. The panelists, William H. Barker, Bowdoin College;
David M. Bressoud, Macalester College; Susanna Epp,
DePaul University; SusanL. Ganter; and Bill Haver, Virginia
Commonwealth University, will describe the new CUPM
recommendations and discuss implementation issues. The
CUPM Curriculum Guide has been formed by the CRAFTY
Curriculum Foundations Project, and from the MAA report
CUPM Discussion Papers about Mathematics and Mathe
matical Sciences in 2010: What Should Students Know?,
and other reports, plus focus groups on earlier drafts.
Most recently, it was revised based on feedback from
MAA committees, individual mathematicians, and profes
sional societies in the mathematical sciences and allied
disciplines. The session will be moderated by Harriet
Pollatsek and is sponsored by the Committee on the
Undergraduate Program in Mathematics (CUPM).

Finding Your Next Job, Thursday, 10:45 a.m. to
12:05 p.m., organized by Chawne M. Kimber, Lafayette
College, and David T. Kung, St. Mary's College of Mary
land. Panelists will present strategies for conducting a
search for a second job. Many angles will be covered,
including postdoc to tenure-track, academic to industry,
liberal arts college to research institution, and just one
job to another. The session is cosponsored by the Young
Mathematicians' Network and MAA Project NExT.

Assessment in a Refocused College Algebra Program,
Thursday, 10:45 a.m. to 12:05 p.m., organized byDonaldB.
Small, U.S. Military Academy. Refocusing college algebra
to emphasize modeling/problem solving, communications
skills, and conceptual understanding requires changing
the focus and means of assessment. The lack of suitable
assessment tools and guidelines is often a barrier to imple
menting change. For example, how does one assess a
student's development of modeling/problem solving,
communication skills, or conceptual understanding? The
speakers will address these particular questions as well as
others. Panelists include Paul Dirks, Miami-Dade Commu
nity College; Laurette B. Foster, Prairie View A & M Univer-
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sity; and Bruce C. Crauder, Oklahoma State University. The
panel will be moderated by Norma Agrass, Miami-Dade
Community College, and is sponsored by the CUPM
Subcommittee on Curriculum Renewal Across the First Two
Years (CRAFTY).

Successful Activities for a Math Club, Thursday,
1:00 p.m. to 2:20 p.m., organized by Jennifer M. McNulty,
University of Montana, and Janet C. Woodland, University
of Arkansas. Undergraduate education can be enhanced
through activities outside the classroom. For example,
attending a lecture on Ramsey Theory, viewing a movie
about chaos, or hearing the experiences of an industrial
mathematician. Such events are often inspiring to stu
dents. These types of activities are typically sponsored by
some type of math club, be it an MAA Student Chapter, a
Pu Mu Epsilon Chapter, or university club. In this session
activities that have increased student enthusiasm for math
ematics are discussed and avenues for future growth are
explored. Panelists Jean Bee Chan and Elaine McDonald,
Sonoma State University; J. Douglas Faires, Youngstown
State University; Donna L. Flint, South Dakota State;
Philip K. Hotchkiss, Westfield State College; Timothy R.
Ray, Southeast Missouri State University; and Robert S.
Smith, Miami University, will share their experiences.
Audience participation, both in regard to questions as
well as ideas for activities, is encouraged.

Mathematics Education in a Research-Intensive De
partment: What Makes It Work?, Thursday, 1:00 p.m. to
2:20 p.m., organized by David A. Gay, Deborah Hughes
Hallett, William G. McCallum, and Fred Stevenson, Uni
versity of Arizona. Research mathematicians and mathe
matics educators at universities have traditionally worked
in different colleges. In many cases there was little or no
interactionbetween them. But times are changing. Educators
and mathematicians are finding that each has a lot to offer
the other. Mathematics faculties are now finding ways of
bringing educators into their ranks. This session will focus
on examples of how this is being accomplished at several
research-intensive universities. The session will begin
with an overview of how the collaboration of mathemati
cian and educator has successfully taken root and grown.
Panelists Marilyn P. Carlson, Arizona State University;
Jim Lewis, University of Nebraska-Lincoln; Joan R. Leitzel,
MSEB; William G. McCallum and Fred Stevenson, Univer
sity of Arizona, will discuss how this has occurred over
the past decade at their respective institutions. A national
perspective from the MSEB will wrap up the session.

Technology and the Mathematics Major, Thursday,
1:00 p.m. to 2:30 p.m., organized by Ioana Mihaila, Cali
fornia State Polytechnic University at Pomona. There has
been much discussion in the mathematical community
about changing the traditional mathematics major to
reflect new technologies and changing emphases. These
changes affect both the standard mathematics curriculum
and the way that courses are taught. The panelists will offer
their expertise and advice on how to wisely incorporate
technology into the math major. The panelists are active
mathematicians from academe and from organizations
involved in mathematics education and research. This ses
sion was organized by the 1994-99 Project NExT Fellows
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to address issues of concern to faculty who have four to
ten years of teaching experience. All meeting participants
are invited to attend. Panelists include Bernard W. Banks,
California State Polytechnic University, Pomona; Robert L.
Lopez, Rose-Hulman Institute of Technology and Water
loo Maple; Olympia E. Nicodemi, State University of New
York, Geneseo; and Kathleen G. Snook, Consortium for
Mathematics and its Applications. The session is sponsored
by MAA Project NExT.

MAA Project NExT and YMN Poster Session, Thursday,
2:00 p.m. to 4:00 p.m., organized by Kevin E. Charlwood,
Washburn University, and Kenneth A. Ross, University of
Oregon. Project NExT and the Young Mathematicians' Net
work invite submissions of abstracts for this session. We
expect to accept thirty posters from different areas within
the mathematical sciences. Only trifold, self-standing 48"
by 36" tabletop posterboard will be provided. Additional
material or equipment is the responsibility of the presen
ters. Applications should be submitted to Kevin Charl
wood, kevin.charlwood@washburn.edu, or Kenneth Ross,
ross@math.uoregon.edu, by December 9, 2003. This ses
sion is sponsored by the Young Mathematicians' Network
and MAA Project NExT.

The Undergraduate Mathematical Statistics Sequence,
Thursday, 2:40 p.m. to 4:00 p.m., organized by Carolyn K.
Cuff, Westminster College. A two-course sequence in math
ematical probability and statistics has traditionally been
part of the mathematics m.ajor. Computer technology, AP
Statistics, courses in the concepts of statistics, demands
of industry, and graduate school admission requirements
may necessitate changes in these courses. Panelists
Matthew J. Hassett, ASA, AdvancePCS; Elliot A. Tanis,
Hope College; Douglas A. Wolfe, The Ohio State University;
and Deborah Nolan, UC Berkeley, will present their
perspective on the current and future relevance of the
sequence. The session will be moderated by Allan J.
Rossman, California Polytechnic State University at San Luis
Obispo, and is sponsored by the MAA SIGMAA on Statistics
Education.

The History of Applications in Teaching Undergrad
uate Mathematics: 1950-2000, Thursday, 2:40 p.m. to
4:00 p.m., organized by Joseph Malkevitch, York College,
CUNY; Walter Meyer, Adelphi University; and Jack Winn,
SUNY at Farmingdale. Today one often finds applications
in undergraduate mathematics courses,but it wasn't always
so. This panel will discuss how and why the greater em
phasis arose. Questions will include: What were the major
milestones in bringing about the change? What were the
reasons behind the push toward applications? Did new
ideas in research influence the changes at the undergrad
uate level? Was it an internal development in pedagogy?
Did factors outside mathematics (such as developments
in other disciplines, perceived national needs, the role of
mathematics in World War II, Sputnik, NSF policies, the
availability of computers, changes in the student body, or
the "relevance" movement of the 60s) have an influence?
Was the change uncontroversial? Is there more or less dis
tinction between mathematics and applications today?
Panelists drawn from both the teaching and research
communities include Peter D. Lax, Courant Institute;

Donald W. Bushaw, University of Washington at Pullman;
Chandler Davis, University of Toronto; Andrew M.
Gleason, Harvard University; and Daniel P. MaId, Indiana
University. The session is sponsored by the MAA SIGMAA
on History of Mathematics.

WEB SIGMAA Panel Discussion and Inaugural Business
Meeting, Thursday, 5:45 p.m. to 7:15 p.m., organized by
Kirby A. Baker, UCLA, and Marcelle Bessman, Jacksonville
University. The focus of the new WEB SIGMAA is mathe
matics instruction using the World Wide Web. The panel
members will discuss the ongoing efforts of the MAA in
this area and the ways in which the members of WEB
SIGMAA and others can contribute. Light refreshments
will be served. All interested participants are encouraged
to attend.

Preparing Mathematicians to Educate Teachers, Friday,
9:00 a.m. to 10:20 a.m., organized by Alan C. Tucker,
SUNY at Stony Brook, and Bernard L. Madison, University
of Arkansas at Fayetteville. The MAA's project Preparing
Mathematicians to Educate Teachers (PMET) is a multi
faceted initiative of the MAA to help mathematical sciences
departments enhance their capacity to improve K-12 math
ematics teaching. As mathematics departments seek to
offer high-quality college courses on the mathematical
knowledge needed for K-12 teaching, they face a major
challenge in finding qualified instructors. Mathematics
faculty know the mathematics well but are normally ill
prepared to help teachers connect it to K-12 instruction.
The major components of PMET are minicourses and
summer workshops, minigrants, regional networks, and a
variety of dissemination efforts. Panelists Ed Dubinsky,
Cincinnati, Ohio, and Alan C. Tucker will address some
of the results of PMET and how others can become involved.
PMET is funded by NSF with additional support from Texas
Instruments.

Proposal Writing Workshop for Grant Applications to
the NSF Division of Undergraduate Education, Friday,
9:00 a.m. to 10:20 a.m., organized by ElizabethJ. Teles,
Calvin L. Williams, and Lee L. Zia, NSF Division of Under
graduate Education. Presenters will describe the general
NSF grant proposal process and consider particular details
relevant to programs in the Division of Undergraduate
Education. Attendees of this session will have an opportu
nity to read sample proposals and take part in a mock
panel review of proposals.

Writing Expository Mathematics, Friday, 9:00 a.m. to
10:30 a.m., organized by jed Herman, University of Wis
consin at Stevens Point; jennifer Hontz, Meredith Col
lege; and George W. Moss, University of Virginia's College
at Wise. Are you interested in writing expository articles
in mathematics? This panel discussion includes experi
enced authors of expository articles and current or former
editors of MAA or AMS publications. Panelists Lowell W.
Beineke, Indiana University-Purdue; Ezra Brown, Virginia
Tech; Frank A. Farris, Santa Clara University; Underwood
Dudley, DePauw University; Keithj. Devlin, Stanford Uni
versity, will provide advice about writing and publishing
expository articles in mathematics. They will discuss how
to identify suitable topics, how to organize and write such
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articles, and how to choose a suitable journal. This session
was organized by the 1994-99 MAA Project NExT Fellows.

Assessment of Student Learning in Undergraduate
Mathematics: Works in Progress, Friday, 9:00 a.m. to
11:00 a.m., organized by William E. Haver, Virginia Com
monwealth University, and Bernard L. Madison, University
of Arkansas. Posters are invited that describe an institu
tion's program of assessment of student learning in a
curricular block of undergraduate mathematics courses.
This poster session is aimed at assessment programs that
are in the early stages of development and implementa
tion. We expect that those presenting their programs will
seek guidance and suggestions from those who attend
the poster session. The session is sponsored by the NSF
supported MAA project Supporting Assessment in
Undergraduate Mathematics (SAUM). The curricular blocks
that have been identified as focus areas by SAUM are (1)
mathematics major, (2) mathematics for teachers, (3)
general education (or quantitative literacy) courses, (4)
placement/developmental programs, (5) mathematics for
and in mathematics-intensive majors, and (6) innovations
(e.g. reform courses). Programs of assessment in these
six focus areas are especially invited, but programs of
assessment in other curricular blocks may be contributed.
Contributions should present a clear description of the
assessment design and preliminary results. The following
outline is suggested to the extent that the assessment
program has been implemented: Background and Goals:
What did we hope to accomplish? Description: What did
we do? For example, developing the assessment program,
details of the assessment program, and revisions based on
initial experience (if applicable). Insights: What did we
learn? For example, findings and success factors, use of
the findings, and next steps and recommendations. More
details can be found at http://www.maa.org/SAUM/
index.html. The deadline for submissions is December 9,
2003. Abstracts of posters should be sent to Bernard L.
Madison, bmadison@mail.uark.edu.

Voices of the Partner Disciplines: Building on the
MAA Curriculum Foundations Project, Friday, 1:00 p.m.
to 2:20 p.m., organized by Tevian Dray, Oregon State
University; Deborah Hughes Hallett, University of Ari
zona; Matthias Kawski, Arizona State University; and
William G. McCallum, University of Arizona. As part of the
Curriculum Foundations Project of the MAA, faculty in
other disciplines made recommendations for the mathe
matics curriculum through a series of eleven workshops
held from 1999 to 2001, culminating in the MAA report A
Collective Vision. This session builds on these workshops
by bringing the conversations between mathematicians
and those in partner disciplines to a larger audience.
Panelists Corinne A. Manogue, Department of Physics at
Oregon State University; Ron Roedel, Associate Dean for
Academic Affairs, Arizona State University College of
Engineering and Applied Sciences; and Michael Zeilik,
Department of Physics and Astronomy, University of New
Mexico, will speak on the mathematical needs and desires
of their respective disciplines, both present and future, for
the courses taken by their students.
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Session for Chairs: The Chair's Role in Teaching
Teachers, Friday, 1:00 p.m. to 2:20 p.m., organized by
Catherine M. Murphy, Purdue University Calumet, and
Daniel P. Maki, Indiana University. A panel of leaders ex
perienced in programs to develop preservice teachers of
mathematics will present their perspective on the topic. This
will be followed by a question and answer period. Panelists
include Benjamin M. Freed, Clarion University; -Sidney
Graham, Central Michigan University; Jim Lewis, University
of Nebraska-Lincoln; and Alan C. Tucker, SUNY at Stony
Brook.

Projects Supported by the NSF Division of Undergrad
uate Education, Friday, 1:00 p.m. to 3:00 p.m., organized by
Jon W. Scott, Montgomery College. This poster session will
feature principal investigators (PIs) presenting progress and
outcomes from various NSF-funded projects in the Division
of Undergraduate Education. Ample opportunity will be
permitted for attendees to engage in small group discus
sions with the PIs and to network with each other. Informa
tion about each presenter and her/his project will appear in
the program. Only trifold, self-standing 48" by 36" tabletop
posterboard will be provided. Additional material or
equipment is the responsibility of the presenters.

Presentations by Teaching Award Recipients, Friday,
2:30 p.m. to 4:00 p.m. Winners of the Deborah and Franklin
Tepper Raimo Award for Distinguished College or Uni
versity Teaching will give presentations on the secrets of
their success.

CINEMATH: Mathematics on the Silver Screen, Friday,
4:15 p.m to 6:00 p.m, organized by Charlie L. Smith, Park
University. The motion picture, a relatively recent tech
nological development, can become a marvelous tool for
introducing many mathematical topics, ranging from the
Pythagorean Theorem to the Twin Prime Conjecture. This
presentation will consist of film excerpts with mathe
matical content, each followed by a rigorous analysis and
explanation of the material. A list of movies containing
mathematical references will be provided.

SIGMAA on Research on Undergraduate Mathematics
Education Session and Business Meeting, Friday, 4:00 p.m.to
6:00 p.m., organized by Anne E. Brown, Indiana University
South Bend. This SIGMAA is a group formed for mathemat
ics educators and professional mathematicians interested
in research onundergraduate mathematics education. There
willbe welcoming comments, the business meeting, the elec
tion of officers, and an invited address by Chris Rasmussen
of Purdue University Calumet exemplifying re'search on
undergraduate mathematics education.

Nonpermanent Instructors: Implications and Issues,
Saturday, 9:00 a.m. to 10:20 a.m., organized by Teri J.
Murphy, University of Oklahoma, and Natasha M. Speer,
Michigan State University. Nontenured/tenure-track in
structors teach a large proportion of college mathematics
courses, especially lower-division. Panelists will identify and
discuss issues for these instructors as employees, issues
for departments as employers, and the need for profes
sional development opportunities for nontenured/
tenure-track instructors. The session is sponsored by the
AMS-MAA Committee on Teaching Assistants and Part
Time Instructors.
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Mathematicians and Mathematics Teacher Educators
Working Together to Improve K-12 Mathematics Educa
tion, Saturday, 9:00 a.m. to 10:20 a.m., organizedbyJodie D.
Novak, University ofNorthern Colorado. The purpose of this
panel is to present and discuss issues that arise when math
ematicians andmathematics teacher educators work together
with K-12 mathematics teachers. The panelists are two
mathematicians and two mathematics teacher educators
who have been working together over the last three years to
deliver mathematics professional development for K-12
teachers. The panelists are: Jack Price, past president of
the National Council of Teachers of Mathematics (NCTM);
JudithE. Jacobs, former NCTMboardmember and past pres
ident of the Association of Mathematics Teacher Educators
(AMTE); Randall J. Swift, research mathematician; Jodie D.
Novak, research mathematician. In the panel discussionwe
will address the following points: the importance of mathe
matics teacher educators and mathematicians working
collaboratively as peers and developing respect for what
each brings to working with teachers; the synergy created
when mathematicians and mathematics educators work
together; the benefits to mathematics teacher educators,
mathematicians, and K-12 teachers from this collaboration;
first steps for mathematicians inmathematics professional
development for K-12 teachers; a natural progression ofre
sponsibilityfor mathematicians inworkingwith K-12 teach
ers; and field experiences that will provide mathematicians
a different perspective from which to understand the issues
K-12 teachers face. There will be time for discussion and
questions from the audience.

Doctorates in Mathematics Education: Where Do They
Go? What Do They Do? How Can Mathematics
Departtnents Contribute?, Saturday, 9:00 a.m. to 10:20 a.m.,
organized by Robert E. Reys, University of Missouri
Columbia. There is an acute shortage of doctorates in
mathematics education, because doctorates in mathe
matics education pursue many different career options.
Some options and career directions taken by recent grad
uates will be presented and different ways in which faculty
in departments of mathematics might contribute will be
discussed. Panelists include Douglas B. Aichele, Oklahoma
State University; Rick Billstein, University of Montana; and
Ira J. Papick, University of Missouri.

What Are Colleges Doing with Students with AP
Placement?, Saturday, 1:00 p.m. to 2:20 p.m., organized by
Martin E. Flashman, Humboldt State University. A rising
number of students now enter colleges with high grades
on the Advanced Placement Calculus Examinations. These
students form an important segment of the college fresh
man population, with potential for continuing work in
science and mathematics. This panel will consider what is
happening to these students in their placement and con
tinuation in mathematical studies, what might be done
to enhance their early experiences ,with mathematics at
colleges and universities, and current approaches that
encourage them to continue work in mathematics. Panelists
include Shahriar Shahriari, Pomona College; Morton Brown,
Universityfof Michigan; Wade Ellis Jr., West Valley College;
and Susan Kornstein, The College Board. The session is

sponsored by the CUPM Subcommittee' on Curriculum
Renewal Across the First Two Years (CRAFTY).

What Can You Do with a Degree in Mathematics? Sat
urday, 1:00 p.m. to 2:20 p.m., organized by John A. Vano,
University of Wisconsin-Madison, and Kim Roth, Wheel
ing Jesuit University. Ever wanted to know what all of your
options are for careers with your math degree?'This panel
will talk about some of the options, from industry to grad
school and other things in between. Undergraduate and
graduate students are especially encouraged to attend.

Oral Presentations: Let's Talk About Itl, Saturday,
1:00 p.m. to 2:20 p.m., organized by Tom J. Linton, Cen
tral College; Suzanne Doree, Augsburg College; Nancy L.
Hagelgans, Ursinus College; and Richard J. Jardine, Keene
State College. This session will introduce and elaborate on
the main points of using oral presentations in mathemat
ics classes. This will be an active learning session where
participants will work in small groups at various stations.
These stations include: "Why do oral presentations?",
"How do you do it?", "How do you prepare the students?",
"How do you assess an oral presentation?".

Revisiting Crossroads: Continuing the Dialogue on
Two-Year College Mathematics, Saturday, 2:30 p.m. to
3:30 p.m., organized by Susan S. Wood, j. Sargeant Reynolds
Community College. Panelists will describe a project to
revisit the 1995 AMATYC Standards and the development
of a vision and recommendations for two-year college
mathematics education. Attention is given to the student
and learning, faculty and teaching, mathematics content
challenges, and outside communities. Resting upon re
vised basic principles, it is expected that a written docu
ment will be released in 2006 with supporting products
that use a variety of media. In addition, a set of "Standards
Supporting Student Learning" will complement the
"Standards for Intellectual Development, Content, and
Pedagogy" from the 1995 Crossroads. The goals of the
session are to inform attendees about the project to revisit
the 1995 AMATYC Standards, Crossroads in Mathematics:
Standards for Introductory College Mathematics Before
Calculus, and to collect input from attendees on the
project and an annotated outline. Panelists will include
Judy E. Ackerman, Montgomery College, and Susan S.
Wood.

How to Implement Curriculum Change, Saturday,
2:45 p.m. to 4:05 p.m., organized by Donald B.'Small, U.S.
Military Academy. The past fifteen years has been a time
of change in undergraduate mathematics. Expect'antly,
there will be continued improvements to college algebra)
precalculus, calculus, linear algebra, differential equa
tions, and other courses. Accessibility of new technologies,
advances in learning research, and accountability to the
workplace have fueled the reform efforts. Panelists Mike
Moody, Olin University; Stephen B. Maurer, Swarthmore
College; and Jeff Floyd, Texas A&M University, will share
their experiences and expertise in implementing change.
The session will be moderated by Gary W. Krahn, U.s.
Military Academy, and is sponsored by the CUPM Sub
committee on Curriculum Renewal Across the First Two
Years (CRAFTY).
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Informal Session on Actuarial Education, Saturday,
2:45 p.m. to 4:45 p.m., organized by Krzysztof M.
Ostaszewski, Illinois State University, and Curtis E.
Huntington, University of Michigan. This is an informal
session to discuss current issues in actuarial education. The
presenters will discuss latest developments in the actuar
ial examinations system and the relationship of professional
actuarial societies to academia. Refreshments will be
provided.

How to Assess Problem Solving, Saturday, 4:15 p.m.
to 5:35 p.m., organized by Donald B. Small, U.S. Military
Academy. Developing problem-solving skills in the mod
eling sense is a central component in refocusing courses
to emphasize process, conceptual understanding, and
student growth. Assessing the extent to which a student
achieves the goal of becoming a competent and confident
problem solver is a very difficult. Panelists Jack Bookman,
Duke University; Alex J. Heidenberg, U.S. Military Acad
emy; Bill Haver, Virginia Commonwealth University; and
Bonnie Gold, Monmouth University, will share their ex
perience and expertise in addressing this type of assess
ment. The session will be moderated by Kathleen G. Snook,
Consortium for Mathematics and Its Applications, and is
sponsored by the CUPM Subcommittee on Curriculum
Renewal Across the First Two Years (CRAFTY).

MAA Student Activities
Student Lecture, Friday, 1:00 p.m., Mark M. Meerschaert,
University of Nevada, Fractional calculus with applications.

Undergraduate Student Poster Session, Friday, 4:00 p.m.
to 6:30 p.m, organized by Mario U. Martelli, Claremont
McKenna College, and sponsored by the Committee on Un
dergraduate Student Activities and Chapters (CUSAC). Send
title and abstract (not longer than half page) bye-mail to
mmartelli@mckenna.edu, or by regular mail to Mario U.
Martelli, Mathematics Department, Claremont McKenna
College, Claremont, CA 91711, by December 9, 2003.
Include author's name, address, phone number, email,
affiliation, name and affiliation of faculty advisor, name
of the sponsoring program (NSF-REU, NSA, etc.), and request
if electricity is needed for the presentation. When the poster
is authored by more than one student, please indicate the
one who will communicate with Mario Martelli. Notification
of acceptance will be emailed two weeks after the abstract
has been received. Apply early! Space is limited. The session
is reserved to undergraduates and first-year graduate
students submitting posters on work done while under
graduates. Each poster will be evalu'ated by at least three
judges, and the best posters will receive monetary awards
provided by the MAA, AMS, AWM, and CUR. Only trifold,
self-standing 48" by 36" tabletop posterboard will be
provided. Additional material or equipment is the respon
sibility of the presenters.

MAA Short Course
The History of Mathematical Technologies: Exploring

the Material Culture ofMathematics, Monday and Tuesday,
January 5 and 6, organized by Amy Shell-Gellasch, SIAM
Germany, and Glen Van Brummelen, Bennington College.
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This short course will explore the history, development,
use, and significance of various mathematical devices
throughout history. Devices investigated will.include sun
dials, linkages, navigational and surveying devices, early
computing devices, and early computers. Presenters will
bring in actual historical devices when possible. The ses
sions will be a mix of traditional presentations, followed
by a hands-on demonstration and question period. Top
ics will cover calculations and Mensuration devices from
various eras, from ancient to modern times. Our finale
will be a presentation on mathematical devices at world's
fairs. Presenters include Lennart Berggren, Simon Fraser
University; James Evans, University of Puget Sound,
Instruments of the ancient astronomers: Mathematics and
history, Ed Sandifer, Western Connecticut State University,
Fourier without the formula: How harmonic analyzers
work; Daina Tainima, Cornell University, What linkages
have to do with mathematics; David Weil, Computer
Museum of America, Early computing devices; and Peggy
Aldrich Kidwell, National Museum of American History,
Mathematical instruments at the fairs.

Please note that there is a separate registration fee for
this Short Course. To register in advance, please use the
Advance Registration/Housing Form found at the back
of this issue, or see http://www . ams. org/amsmtgs/
2078_regi strati on. html. Advance registration fees
are $125/member; $175/nonmember; and $50/student,
unemployed, emeritus. On-site registration fees are $140/ '
member; $190/nonmember; and $60/student, unemployed,
emeritus.

Other MAA Events
Board of Governors, Tuesday, 8:30.a.m.-4:00 p.m.

Section Officers,Wednesday, 2:30 p.m.-5:00 p.m.
Joint PME and MAA Student Chapter Advisors' Break

fast, Friday, 7:00 a.m.-8:00 a.m.
Business Meeting, Saturday, 11:10 a.m.-11:40 a.m.
See the listings for various receptions in the "Social

Events" section.

Activities of Other Organizations

Several organizations or special groups are having recep
tions or other social events. Please see the "Social Events"
section of this announcement for details.

Association for Symbolic Logic (ASL)
This two-day program on Friday and Saturday will include
sessions of contributed papers and Invited Addresses by:
Matt Foreman, University of California Irvine; Steve Jack
son, University of North Texas; Byunghan Kim, Massa
chusetts Institute of Technology; Julia Knight, University
of Notre Dame; R.W. Knight, Oxford, UK; Steffen Lempp,
University of Wisconsin; Kobi Peterzil, Haifa, Israel; Fran
coise M. point, University of Mons-Hainut; and Slawomir
Solecki, 'University of Illinois-Urbana. All titles are to be
announced. See also the Special Session jointly sponsored
by the ASL in the "Joint Special Sessions" section.
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Association for Women in Mathematics (AWM)
Twenty-Fourth Annual Emmy Noether Lecture, Thursday,
9:00 a.m.-9:50 a.m., will be given by Svetlana R. Katok, The
Pennslyvania State University, on Symbolic dynamics for
geodesic flOWS.

A dinner in honor of the lecturer will be held on Wednes
day evening. See the "Social Events" section for details on
how to participate.

Supporting the Diverse Personal Lives of Mathemati
cians, Wednesday, 3:20 p.m.-4:20 p.m., organized by
Carolyn S. Gordon, Darthmouth College; Marianne
Korten, Kansas State University; Helen Moore, American
Institute of Mathematics Research Conference Center; and
Christina Sormani, Lehman College, CUNY. The discussion
will address challenges faced by mathematicians in the
context of their personal lives: solving lesbian two-body
problems, parenting special-needs children, being single
in a small college town, and more. Panelists include
Beth Bradley, University of Louisville; Dawn A. Lott, New
Jersey Institute of Technology; and Elizabeth Stanhope,
Willamette University.

At the conclusion of the panel discussion, AWM will rec
ognize the Alice T. Schafer prizewinner, runner-up, and
honorable mention honorees. Note that formal prizewin
ner announcements are made at the Joint Prize Session on
Thursday afternoon (see the AWM inclusion in the "Joint
Sessions" section at the beginning of this announcement).

Business Meeting, Wednesday, 4:20 p.m.-4:50 p.m.
Workshop, Saturday, 8:30 a.m.-5:00 p.m. With funding

from the Office of Naval Research and the National Science
Foundation (pending final funding approval), AWM will
conduct its workshop for women graduate students and
women who have received the Ph.D. within the last five years.

Twenty women mathematicians have been selected in
advance of this workshop to present their research. The
selected graduate students will present posters, and the
recent Ph.D.'s will give 20-minute talks. Travel funds are
provided to the twenty selected presenters. The workshop
will also .include a panel discussion on issues of career
development and a luncheon. Participants will have the
opportunity to meet with other women mathematicians
at all stages of their careers. All mathematicians (female
and male) are invited to attend the entire program.
Departmen~s are urged to help graduate students and
recent Ph.D.'s who do not receive funding to obtain
some institutional support to attend the workshop and
the aSsociated meetings. The deadline for applications
for presenting and funding has expired. Inquiries
regarding future workshops may be made to AWM by
telephone: 301-405-7892, by email: awm@math. umd. edu,
or by visiting http: j jwww. awm-math. orgj.

AWM seeks volunteers to lead discussion groups and
to act as mentors for workshop participants. If you are in
terested in volunteering, please contact the AWM office.

Reception, Wednesday, 9:30 p.m.-ll:00 p.m. See the list
ing in the "Social Events" section of this announcement.

London Mathematical Society (LMS)
On Friday from 3:30 p.m. to 6:30 p.m., there will be a meet
ing of the Society, an Invited Address, and a reception.
All meetings participants are invited to attend.

National Association of Mathematicians (NAM)
Granville-Brown-Haynes Session of Presentations by Re
cent Doctoral Recipients in the Mathematical Sciences,
Friday, 2:15 p.m.-4:00 p.m.

Cox-Talbot Address, to be given Friday after the
banquet; speaker and title to be announced.

Panel Discussion on Saturday, 9:00 a.m.-9:50 a.m.
Business Meeting, Saturday, 10:00 a.m.-l0:50 a.m.
Claytor-Woodard Lecture: Saturday, 1:00 p.m., speaker

and title to be announced.
See details about the banquet on Friday in the "Social

Events" section.
National Science Foundation (NSF)
The NSF will be represented at a booth in the exhibit area.
NSF staff members will be available to provide
counsel and information on NSF programs of interest to
mathematicians. The booth is open the same days and
hours as the exhibits. Times that staff will be available
will be posted at the booth.

Pi Mu Epsilon (PME)
Council Meeting, Friday, 8:00 a.m.-ll:00 a.m.

Rocky Mountain Mathematics Consortium
(RMMC)
Board of Directors Meeting, Friday, 2:15 p.m.-4:10 p.m.

Society for Industrial and· Applied Mathematics
(SIAM)
Atwo-dayprogramonWednesday andThursdaywill include
an Invited Address and minisymposia. The Invited Address
will be given by Martin Golubitsky, University of Houston,
Coupled cell systems:A potpourri oftheory and examples, at
11:10 a.m. onThursday. Minisymposia and their organizers
include: Mathematics Education, William Briggs, University
ofColorado atDenver, andTerryL.Herdman, VirginiaTech;
Dynamics andStabilityofCoherentStructures, Joceline Lega,
University ofArizona; Title to be announced, MichaelTabor
and Alain I. Goriely, University ofArizona; AppliedDynam
ics, Eric Kostelich, Arizona State University; Mathematical
Modeling in Neuroscience, Biomedicine, Genetics and Epi
demiology, Hal Smith and Frank C. Hoppensteadt, Arizona
State University, andlvoDinov, University of CaliforniaLos
Angeles. See also the Special Sessions jointly sponsored by
SIAM in the "Joint Special Sessions" section.

Young Mathematicians Network (YMN)
Concerns of Young Mathematicians: A Town Meeting,
Wednesday, 7:15 p.m.-8:15 p.m., organized by Kevin E.
Charlwood, Washburn University. This panel discussion
will focus on the current primary concerns of young
mathematicians, with emphasis on audience participation.

Also see details about the poster session (Thursday
afternoon) and a panel discussion (Thursday morning
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at 10:45 a.m.) cosponsored by YMN under the "Other MAA
Sessions" section.

Others
Math on the Web, Wednesday-Saturday, various times.
The problem of communicating Math on the Web is really
no different than communicating math via other media.
Namely, authoring and displaying mathematical notation
is difficult. On top of that, the Web is a dynamic medium,
where users can interact with rich media documents in
sophisticated ways. This introduces a whole new layer of
challenges and possibilities for engaging, interactive com
munication between authors and readers.

Summer Program for Women in Mathematics (SPWM),
Thursday, 2:00 p.m.-4:00 p.m., organized by Murli Gupta,
George Washington University. SPWM participants will
describe their experiences from past programs.

Ancillary Conferences
American Statistical Association (ASA): A one-day

course will be offered January 6 preceding the Joint Math
ematics Meetings in Phoenix. Visit the LearnSTAT site at
http://www.amstat.org/education/learnstat.html
for more details as they are developed. Inquiries can be
directed to 1earnstat@amstat. org.

Mathematics Knowledge Management (MKM), Tuesday,
9:00 a.m. to 5:30 p.m., organized by William Farmer,
McMaster University; Michael Kohlhase and Dana Scott,
Carnegie Mellon University; and Bernd Wegner, Technische
Universitat Berlin. The goal of this second North American
workshop on MKM is to introduce its principles and to
facilitate collaboration between the North American
mathematics community and other researchers in MKM.
The workshop will begin with an invited lecture/tutorial
and continue with a second invited address and selected
contributed talks to introduce participants to the major
issues and current research in MKM. There will be
ample time for formal and informal discussion. Watch
the meeting website at http://www . ams. org/asmtgs/
2078_intro.html and follow the links to "Ancillary
Conferences" for further session information and how to
register.

SocialEvents
It is strongly recommended that for any event requir

ing a ticket, tickets should be purchased through advance
registration. Only a very limited number of tickets, if any,
will be available for sale on site. If you must cancel your
participation in a ticketed event, you may request a 50%
refund by returning your ticket(s) to the Mathematics
Meetings Service Bureau (MMSB) by December 30. After
that date no refunds can be made. Special meals are avail
able at banquets upon advance request, but this must be
indicated on the Advance Registration/Housing Form.

Meetings & Conferences

Student Hospitality Center, Wednesday-Friday,
9:00 a.m.-5:00 p.m., and Saturday, 9:00 a.m.-3:00 p.m.,
organized by Richard Neal, University of Oklahoma.

Graduate Student Reception, Wednesday, 5:00 p.m.
6:00 p.m., organized by Betty Mayfield, Hood College,
and Shawnee McMurran, California State University San
Bernardino. Mathematicians representing a wide range of
disciplines will join interested graduate students at an
informal reception. Complimentary food and beverages will
be served. NOTE: This event is only for students who sign
up on the Advance Registration/Housing Form.

Mathematical Sciences Institutes Reception, Wednes
day, 5:30 p.m.-8:00 p.m.

Reception for First-Time Participants,Wednesday,
6:00 p.m.-7:00 p.m. The AMS and the MAA Committee on
Membership are cosponsoring this social hour. All par
ticipants (especially first-timers) are encouraged to come
and meet some old-timers and pick up a few tips on how
to survive the environment of a large meeting. Refresh
ments will be served.

All participants are invited to a dinner to honor AWM's
Noether Lecturer on Wednesday. A sign-up sheet for those
interested will be located at the AWM table in the exhibit
area and also at the AWM panel discussion.

AWM Reception: There is an open reception on Wednes
day at 9:30 p.m. after the AMS Gibbs Lecture. This has been
a popular, well-attended event in the past.

Association of Lesbian, Gay, Bisexual, and Transgen
dered Mathematicians Reception, Thursday, 6:00 p.m.
8:00 p.m. All are welcome to attend this open reception.

MER Banquet: The Mathematicians and Education
Reform (MER) Forum welcomes all mathematicians who are
interested in precollege, undergraduate, and/or graduate
educational reform to attend the MER banquet on Thursday
evening. This is an opportunity to make or renew contacts
with other mathematicians who are involved in education
projects and to engage in lively conversation about edu
cational issues. The after-dinner discussion is an open
forum for participants to voice their impressions, obser
vations, and analyses of the current education scene. There
will be a cash bar beginning at 6:30 p.m. Dinner will be
served at 7:30 p.m. Tickets are $45 each, including tax
and gratuity.

Knitting Circle, Thursday, 8:15 p.m.-9:45 p.m. Bring a
project (knitting/crochet/tattingjbeading/etc.) and chat
with other mathematical crafters.

Reception for Mathematicians in Business, Industry,
and Government, Friday, 5:00 p.m.-6:00 p.m., organized
by Philip E. Gustafson, Mesa State College. This welcome
reception is open to all conference participants and in
particular those interested in the mathematics of business,
government, and industry (BIG). The reception will be a
great opportunity to interact with BIG mathematicians
and learn more about BIG mathematics. The reception is
sponsored by the BIG SIGMAA.

University of Dlinois at Urbana-Champaign Department
of Mathematics Reception, Friday, 5:15 p.m.-7:15 p.m.

New Mexico State University Mathematics Association
Reception, Friday, 5:30 p.m.-7:30 p.m. All members and
friends are invited; there will be a no-host bar available.
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NAM Banquet, Friday, 5:30 p.m.-8:00 p.m. The National
Association of Mathematicians will host a banquet on
Friday evening. A cash bar reception will be held at
5:30 p.m., and dinner will be served at 6:00 p.m. Tickets
are $46 each, including tax and gratuity.

Mathematical Reviews .Reception, Friday, 6:00 p.m.
7:00 p.m. All friends of Mathematical Reviews (MR) are
invited to join reviewers and MR editors and staff (past and
present) for a reception in honor of all the efforts that go
into the creation and publication of the Mathematical
Reviews database. Refreshments will be served. The prize
in an exhibit booth contest will be awarded.

MAA Project NExT Reception, Friday, 8:30 p.m.
10:30 p.m. All MAA Project NExT national and Section

. NExT Fellows, consultants, and other friends of MAA
Project NExT are invited.

AMS Banquet: As a fitting culmination to the meetings,
the AMS banquet provides an excellent opportunity to
socialize with fellow participants in a relaxed atmosphere.
The participant who has been a member of the Society for
the greatest number of years will be recognized and will
receive a special award. The banquet will be held on Satur
day, with a cash bar reception at 6:30 p.m. and dinner at
7:30 p.m. Tickets are $44, including tax and gratuity.

Other Events of Interest
AMS Information Booth: All meeting participants are
invited to visit the AMS Information Booth during the
meeting. Complimentary coffee and tea will be served. A
special gift will be available for participants, compliments
of the AMS. AMS staff will be at the booth to answer
questions about AMS programs and membership.

Book Sales and Exhibits: All participants are encour
aged to visit the book, education media, and software
exhibits from noon to 5:30 p.m. on Wednesday, 10:00 a.m.
to 6:00 p.m. on Thursday, 9:30 a.m. to 5:30 p.m. on Fri
day, and 9:00 a.m. to noon on Saturday. Books published
by the AMS and MAA will be sold at discounted prices some
what below the cost for the same books purchased by
mail. These discounts will be available only to registered
participants wearing the official meetings badge. Most
major credit cards will be accepted for book $ale pur
chases at the meetings. Also, AMS electronic products and
the AMS website will be demonstrated. Participants visit
ing the exhibits will be asked to display their meetings
badge in order to enter the exhibit area.

Mathematical Sciences Employment Center: Those
wishing to participate in the Mathematical Sciences
Employment Center should read carefully the important
article about the center beginning on page 1163 in this
issue of Notices or at http://www . ams .0 rg/emp- reg/ .

Networking Opportunities: There are many opportu
nities to meet new friends and greet old acquaintances
in addition to the vast array of scientific sessions offered
at these meetings. These opportunities are listed on the
newcomers page at http://www . ams. org/amsmtgs/
2078_newcomers. html. Newcomers may want to investi
gate the many receptions listed in the "Social Events" sec-

tion, the Student Hospitality Center, and the Employment
Center. On site a Networking Center featuring casual
seating and lists of registered participants sorted by
school and math subject classification will be available
for your perusal. This is a great place to relax between
sessions and forge new friendships.

Registering in Advance and Obtaining
Hotel Accommodations

How to Register in Advance: The importance of advance
registration cannot be overemphasized. Advance regis
tration fees are considerably lower than the fees that
will be charged for registration at the meeting. Partici
pants registering by November 7 will receive their badges,
programs, and tickets purchased in advance by mail
approximately three weeks before the meetings, unless
they check the appropriate box to the contrary on the Ad
vance Registration/Housing Form. Because of delays that
occur in U.S. mail to Canada, it is strongly suggested that
adva~ce registrants from Canada choose to pick up their
materials at the meetings. Because of delays that occur in
U.S. mail to overseas, materials are never mailed overseas.
There will be a special Registration Assistance Desk at the
Joint Meetings to assist individuals who either do not
receive this mailing or who have a problem with their
registration. Please note that a $5 replacement fee will be
charged for programs and badges that are mailed but not
taken to Phoenix. Acknowledgments of registrations will
be sent by email to the email addresses given on the
Advance Registration/Housing Form. If you do not wish
your registration acknowledged by email, please mark
the appropriate box on the form.

Email Advance Registration: This service is available
for advance registration and housing arrangements by
requesting the forms via email from meetreg- request@
ams. org or by visiting http://www . ams. org/amsmtgs/
2078_reghsg. html. VISA, MasterCard, Discover, and Amer
ican Express are the only methods of payment which can
be accepted for email advance registration, and charges
to credit cards will be made in U.S. funds. Completed
email forms should be sent to meetreg-submi t@ams. org.
All advance registrants will receive acknowledgment of
payment prior to the meetings.

Internet Advance Registration: This service is available
for advance registration and housing arrangements
at http://www.ams.org/amsmtgs/2078_reghsg.
html. VISA, MasterCard, Discover, and American Express
are the only methods of payment which are accepted for
Internet advance registration, and charges to credit cards
will be made in U.S. funds. All Internet advance registrants
will receive acknowledgment of payment upon submission
of this form.

Cancellation Policy: Those who cancel their advance
registration for the meetings, MAA Minicourses, or Short
Courses by January 2 (the deadline for refunds for
banquet tickets is December 30) will receive a 50% refund
of fees paid. No refunds will be issued after this date.
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Joint Mathematics Meetings Registration Fees
by Dec. 12 at meeting

Member of AMS, ASL, Canadian
Mathematical Society, MAA, SIAM $193 $251

Emeritus Member of AMS, MAA;
Graduate Student; Unemployed;
Librarian; High School Teacher;
Developing Countries Special Rate 38 48

Undergraduate Student 20 26
Temporarily Employed 153 176
Nonmember 299 389
High School Student 2 5
One-Day Member

of AMS, ASL, CMS, MAA, SIAM n/a 138
One-Day Nonmember n/a 214
Nonmathematician Guest 10 10

MAA Minicourses
Minicourses #1-6 (computers) $90 $90?'(

(please note there is no onsite
registration for minicourse #5

Minicourse #7 70 70?'(
Minicourses #8-16 60 60?'(

?'(if space is available

Employment Center (please note that earlier deadlines

apply for inclusion in the Winter Lists)

Employer (first table, $220 $300
computer or self-scheduled)

Employer (each additional table,
computer or self-scheduled) 65 100

Employer Posting Fee 50 N/A
Applicants (all services) 40 75
Applicants (Winter List &

message center only) 20 20

AMS Short Course
Member of AMS or MAA $ 80 $100
Nonmember 110 130
Student/Unemployed/Emeritus 35 50

MAA Short Course
MAAMember $125 $140
Nonmember 175 190
Student/Unemployed/Emeritus 50 60

Full-Time Students: Those currently working toward a
degree or diploma. Students are asked to determine
whether their status can be described as graduate (work
ing toward a degree beyond the bachelor's), undergradu
ate (working toward a bachelor's degree), or high school
(working toward a high school diploma) and to mark the
Advance Registration/Housing Form accordingly.

Emeritus: Any person who has been a member of the
AMS or MAA for twenty years or more and who retired
because of age or long-term disability from his or her
latest position.

Librarian: Any librarian who is not a professional
mathematician.

Unemployed: Any person currently unemployed,
actively seeking employment, and not a student. It is not

Meetings &Conferences

intended to include any person who has voluntarily
resigned or retired from his or her latest position.

Developing Country Participant: Any person employed
in developing countries where salary levels are radically
noncommensurate with those in the U.s.

Temporarily Employed: Any person currently employed
but who will become unemployed by June 1, 2004, and who
is actively seeking employment.

Nonmathematician Guest: Any family member or friend
who is not a mathematician and who is accompanied by a
participant in the meetings. These official guests will receive
a badge and may attend all sessions and the exhibits.

Participants Who Are Not Members of the AMS and
register for the meetings as a nonmember will receive
mailings after the meetings are over with a special mem
bership offer.

Advance registration and on-site registration fees only
partially cover the expenses of holding meetings. All
mathematicians who wish to attend sessions are expected
to register and should be prepared to show their badges
if so requested. Badges are required to enter the exhibit
area, to obtain discounts at the AMS and MAA Book Sales,
and to cash a check with the Joint Meetings cashier.

Advance registration forms accompanied by insufficient
payment will be returned, thereby delaying the processing
of any housing request, or a $S. charge will be assessed if an
invoice must be prepared to collect the delinquent amount.
Overpayments of less than $5 will not be refunded.

For each invalid check or credit card transaction that
results in an insufficient payment for registration or
h6using, a $5 charge will be assessed. Participants should
check with their tax preparers for applicable deductions
for education expenses as they pertain to these meetings.

If you wish to be included in a list of individuals sorted
by mathematical interest, please provide the one mathe
matics subject classification number of your major area
of interest on the Advance Registration/Housing Form. (A
list of these numbers is available by sending an empty
email message to abs-submi t@ams. org; include the num
ber 983 as the subject of the message.) Copies of this
list will be available for your perusal in the Networking
Center.

If you do not wish to be included in any mailing list used
for promotional purposes, please indicate this in the ap
propriate box on the Advance Registration/Housing Form.

Advance Registration Deadlines
There are four separate advance registration dead

lines, each with its own advantages and benefits.

EMPLOYMENT CENTER advance registration
(inclusion in the Winter Lists) October 24

EARLY meetings advance registration
(room lottery) October 31

ORDINARY meetings advance registration
(hotel reservations, materials
mailed) November 7

FINAL meetings advance registration
(advance registration, Short Courses,
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Employment Center, MAA Minicourses,
banquets) December 12

Employment Center Advance Registration: Applicant
and employer forms must be received by October 24 in
order to appear in the publications distributed to all par
ticipants. For detailed information on the Employment
Center, see the separate article on page 1163.

Early Advance Registration: Those who register by the
early deadline of October 31 will be included in a random
drawing to select winners of complimentary hotel rooms
in Phoenix. Multiple occupancy is permissible. The loca
tion of rooms to be used in this lottery will be based on
the number of complimentary rooms available in the var
ious hotels. Therefore, the free room may not necessarily
be in the winner's first-choice hotel. The winners will be
notified by mail prior to December 19. So register early!
(See the list of the winners in Baltimore.) Also, applicant
and employer forms must be received by October 24 in
order to be reproduced in the Winter Lists for the Em
ployment Center.

Ordinary Advance Registration: Those who register
after October 31 and by the ordinary deadline of Novem
ber 7 may use the housing services offered by the MMSB
but are not eligible for the room lottery. You may also elect
to receive your badge and program by mail in advance of
the meetings.

Final Advance Registration: Those who register after
November 7 and by the final deadline of December 12 must
pick up their badges, programs, and any tickets for social
events at the meetings. Unfortunately, it is not possible to
provide final advance registrants with housing. Please
note that the December 12 deadline is firm; any forms
received after that date will be returned and full
refunds issued. Please come to the registration desk in
Hall D of the Phoenix Civic Plaza to register on site.

Hotel Reservations
Participants should be aware that the AMS and MAA con

tract only with facilities who are working toward being in
compliance with the public accommodations requirements
of the ADA.

Participants requiring hotel reservations should read the
instructions on the following hotel pages. Participants who
did not reserve a room during advance registration and
would like to obtain a room at one of the hotels listed on
the following pages should call the hotels directly after
December 15. However, after that date the MMSB can no
longer guarantee availability of rooms or special conven
tion rates. Participants should be aware that most hotels
are starting to charge a penalty fee to guests for departure
changes made before or after guests have checked into their
rooms. These hotels are indicated on the hotel page at
http://www.ams.org/amsmtgs/2078_hotelpage.html.
Participants should also inquire about this at check-in and
make their final plans accordingly.

Participants should also be aware that it is general hotel
practice in most cities to hold a nonguaranteed reservation
until 6:00 p.m. only. When one guarantees a reservation by
paying a deposit or submitting a credit card number as a

guarantee in advance, however, the hotel usually will honor
this reservation up until checkout time the following day.
If the individual holding the reservation has not checked
in by that time, the room is then released for sale, and the
hotel retains the deposit or applies one night's room charge
to the credit card number submitted.

If you hold a guaranteed reservation at a hotel but are
informed upon arrival that there is no room for you, there
are certain things you can request the hotel do. First, they
should provide for a room at another hotel in town for that
evening at no charge. (You already paid for the first night
when you made your deposit.) They should pay for taxi
fares to the other hotel that evening and back to the meet
ings the following morning. They should also pay for one
telephone toll call so that you can let people know you are
not at the hotel you expected. They should make every
effort to find a room for you in their hotel the following
day and, if successful, pay your taxi fares to and from the
second hotel so that you can pick up your baggage and
bring it to the first hotel. Not all hotels in all cities follow
this practice, so your request for these services may bring
mixed results or none at all.

Miscellaneous Information
Audio-Visual Equipment: Standard equipment in all

session rooms is one overhead projector and screen. (In
vited 50-minute speakers are automatically provided with
two overhead projectors.) Blackboards are not available.
Organizers of sessions that by their nature demand addi
tional equipment (e.g., VCR and monitor or projection
panel) and where the majority of speakers in the session
require this equipment should contact the audio-visual co
ordinator for the meetings at the AMS office in Providence
at 401-455-4140 or by email at wsd@ams. org to obtain the
necessary approvals. Individual speakers must consult
with the session organizer(s) if additional equipment or
services are needed. If your session has no organizer,
please contact the audio-visual coordinator directly. All
requests should be received by November 4.

Equipment requests made at the meetings most likely
will not be granted because of budgetary restrictions. Un
fortunately no audio-visual equipment can be provided for
committee meetings or other meetings or gatherings not
on the scientific program.

Childcare: Many hotels will provide recommendations
for in-room childcare for guests through their concierge or
front desks. Call as early as possible for the best service,
and at least one day in advance. Arrangements represent
a contractual agreement between each individual and
the child-care provider. The Joint Meetings assumes no
responsibility for the services rendered.

Email Services: Limited email access for all Joint Meeting
participants will be available. The hours of operation will
be published in the program.

Information Distribution: Tables are set up in the ex
hibit area for dissemination of general information of
possible interest to the members and for the dissemination
of information of a mathematical nature not promoting a
product or program for sale.
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Room Lottery: (See the How to
Register in Advance section to learn how to
qualify for this year's room lottery.) Last year's
winners were Pat Allaire, Cbenesh Blayneh,
Kevin Charlwood, Orin Chein, Hugh Edgar,
George Gasper, Stanley Gurak, John Harris,
Morris Kalka, Peter Loth, Katherine
Mawhinney, Megan McKinney, Andrew
Miller, Chihiro Oshima, Judith Packer, Joseph
Palen, Amelia Taylor, and Dave Trunnel.

How to Obtain Hotel Accommodations

General Instructions: Participants must register in advance in order to obtain hotel accommodations
through the Mathematics Meetings Service Bureau (MMSB). Special meeting rates have been negotiated at the
following hotels. These rates apply exclusively to reservations made through the MMSB. Hotels will start
accepting reservations directly after December 15, at which time rooms and rates will be based on availability. A
higher rate will be applied to any rooms reserved directly with any of the hotels before December 16.

To make a reservation, please submit a completed housing section of the Advance Registration/Housing (ARH)
Form (paper or electronic) with a guarantee by November 7. Sorry, reservations cannot be taken by phone.
Participants interested in reserving suites should contact the MMSB for further information.

Deadlines:
• Room lottery qualification: October 31, 2003
• Reservations through MMSB: November 7, 2003
• Changes/cancellations through MMSB:

December 1, 2003
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Hyatt Regency Phoenix Wyndham (formerly Hotel San Carlos Ramada Inn-Downtown SpringHill Suites Hampton Inn
(headquarters) Crowne Plaza) (3 blocks) Phoenix (3 blocks-shuttle service Phoenix/Midtownprovided)

(l block) (2 blocks) 202 North Central Avenue (3 blocks) (2 miles-shuttle service provided)

122 North Second Street 50 East Adams Phoenix, AZ 85004 401 North First Street 802 East Vanburen Street 160 West Catalina Drive
Phoenix, AZ 85004-2379 Phoenix, AZ 85004 (602) 253-4121 Phoenix, AZ 85004 Phoenix, AZ 85006 Phoenix, AZ 85013
(602) 252-1234 (602) 333-0000 $129 single/double (602) 258-3411 (602) 307-9929 (602) 200-0990
Regular-$152 single/double Regular-$145 single/double Regular-$129 single/double Regular-$129 single/double $109 single/$119 double
Student-$130 single/double Student-$130 single/double Restaurants; Gourmet coffee Student-$119 single/double Student-$119 single/double

shop; Gift shop; Rooftop
Complimentary continental Complimentary deluxe

Restaurants; Lounge; Health Restaurants; Lounge; Fitness outdoor pool; Parking $5 Restaurant; Lounge; Outdoor continental breakfast; Fitness
club; Outdoor heated pool; center; Outdoor heated pool; (self); All rooms have full heated pool; Gift shop; Free breakfast; Fitness room; center; Outdoor pool; Whirlpool;
Sauna; Gift shop; Parking $18 Parking $10 (self); All rooms amenities including data ports, parking; All rooms have full Whirlpool; Outdoor pool; Free Free parking; All rooms have full
(valet), $14 (self); All rooms have full amenities including internet access capability, and amenities including data ports parking; All rooms are suites amenities including 2-line
have full amenities including 2- high speed internet capability, some windows that open; and internet access capability; and have full amenities phones, refrigerators,
line phones; Children under 18 2-line modems, and windows Children under 17 years free; Rooms have a patio or balcony; including mini refrigerators, microwaves, data ports, and
years free; All changes to that open; Children under 18 Changes to departure dates Children under 18 years free; microwaves, two phone lines, windows that open; Children
departure dates must be made years free; Hotel will charge after check-in will be subject Changes to departure dates data ports, and windows that under 18 years free; IHOP 1/2
24 hours before arrival to one night deposit at time of to a penalty charge. after check-in will be subject open; Extra person no charge mile away
avoid a penalty charge. booking; All changes to to a penalty charge.

departure dates must be
made 72 hours before
arrival to avoid a penalty
charge.
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Rates:
• Subject to 12.07% state tax
• Only certified students or unemployed
mathematicians qualify for student rates.
• See ARH Form for detailed rate structure of
each property.

General Information:
• Check-in: 4:00 p.m.lcheckout: noon - Wyndham, Sunshine, and Ramada (For all others,
check-in is at 3:00 p.m., checkout is noon, with the exception of the Wellesley Inn & Suites
whose check-in is 2:00 p.m.)
• Windows do not open in rooms unless otherwise indicated.
• Children at different ages are free in existing beds only.
• Limited availability of cribs, free of charge
• All hotels (with the exception of Wellesley Inn & Suites who have no policy) have a limited
environmental policy regarding linens where all requests for a limited change of linens will be
honored.
• Distance from hotel to Phoenix Civic Plaza is indicated in each listing.
• Shuttle service is provided for some hotels.
• All hotels are in acceptable compliance with ADA except for the Hotel San Carlos. It is a
historic property and is not wheelchair accessible. All hotels have TTYs/TDDs text telephones
on the premises.

Guarantee Requirements/Cancellation Policy:
• One night deposit by check, or
• Credit cards accepted: VISA, MC, AMEX, and Diners (cards may be

charged one night deposit) See Wyndham Hotel.
.72-hour cancellation policy: Hampton, Wyndham, Sunshine,

Ramada, SpringHill
• 48-hour cancellation policy: San Carlos, Hilton Garden
• 24-hour cancellation policy: Holiday Inn, Hyatt
• 6:00 p.m. day of arrival cancellation policy: Wellesley
• Please note that some hotels enforce early departure penalties.
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Hilton Garden Inn Holiday Inn Wellesley Inn & Suites Sunshine Hotel & Suites Attention Students
Phoenix/Midtown Phoenix/Midtown Midtown (3 miles-shuttle service provided)

(3 miles-shuttle service provided) (3.5 miles-shuttle service provided) (3 miles-shuttle service provided) 3600 North Second Avenue
As an alternative housing choice, Hostelling
International-Phoenix is located downtown on

4000 North Central Avenue 4321 North Central Avenue 217 West Osborn Road Phoenix, AZ 85013 Ninth Street between Portland and Roosevelt. It is
Phoenix, AZ 85012 Phoenix, AZ 85013 (602) 248-0222 approximately 1.5 miles (20-minute walk) from

Phoenix, AZ 85012 (602) 200-8888 (602) 279-9000 $89.95 single/double the Civic Plaza.
(602) 279-9811
$99 single/double $95 single/double $89 studio/$99 suite

Restaurant; Fitness center; Outdoor $12 - $14/day

Restaurant; Lobby bar; Fitness Restaurant; Fitness center; Outdoor Free continental breakfast; Fitness pool; Free parking; All rooms have 1026 Ninth Street
pool; Jacuzzi; Free parking; All rooms center; Outdoor pool; Free full amenities including data ports Phoenix, AZ 85006

center; Whirlpool; Outdoor pool; have full amenities including data parking; All rooms are suites and and windows that open; Children (602) 254-9803
Free parking; All rooms have ports, high speed internet access and have all amenities including fully under 18 years free
full amenities including data
P9rts, free high speed internet some windows that open (upper floors equipped kitchens, 2 phone lines, Please call directly for further information and

access, and windows that open; only); Rooms on ground floor have and data ports; Children under 18 reservations.

Children under 18 years free; microwaves and refrigerators; years free

Changes to departure dates Children under 18 years free

after check-in will be subject
to a penalty charge.
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Meetings & Conferences

Weekend Daily
$26

27
29
30
31
34
80

Weekly
$165

176
192
203
214
225
385

Daily
$40

44
48
49
52
55
87

Mathematics Meetings, thereby keeping the costs of the
meetings (and registration fees) down.

The following specially negotiated rates are available
only for these meetings and exclusively to mathematicians
and their families for the period January 1-14,2004. Other
restrictions/discounts may apply, and seats are limited.

Southwest Airlines is offering a 10% discount on most
of its already low fares for air travel to and from the event.
You or your travel agent may call Southwest Airlines Group
and Meetings Reservations at 1-800-433-5368 and reference
the ID Code Q0158. Reservations sales agents are available
7:00 a.m.-8:00 p.m. Monday-Friday; or 8:30 a.m.-5:30 p.m.
Saturday and Sunday, Central Standard Time.

United Airlines offers a 5% discount off any United or
United Express published fare, including First Class, in
effect when tickets are published, subject to all applicable
restrictions. Applicable BUA, or like, fares earn 10% discount
with seven-day advance purchase. An additional 5% discount
is applicable when tickets are issued 30 days prior to
travel.

For reservations call (or have your travel agent call)
Meeting Plus Reservation Center toll free at 1-800-521
4041 between 8:00 a.m. and 10:00 p.m. Eastern Time. Refer
to Meeting Plus ID Code 514ZM.

Ground Transportation from the Airport: SuperShut
tIe, operates 24 hours a day on a time-scheduled basis
and offers airport-to-door service. Vans usually depart
every 15 minutes from 9:00 a.m. to 9:00 p.m., but with
lesser frequency from 9:00 p.m. to 9:00 a.m. Fares are
charged on a flat rate to each sector of geographic area.
Check rates on the outside of the vehicle or contact
SuperShuttle at 602-244-9000 for reservations and prices.

Discounted Car Rental
Avis Rent A Car is the official car rental company for

the meeting. All car rentals include unlimited free mileage
and are available to renters 25 years and older. Avis of
fers special convention rental rates effective January 4-17,
2003:

Car Type
Subcompact
Compact
Intermediate
Full-Size 2-Door
Full-Size 4-Door
Premium
Luxury, Minivan,
Convertible, or
Sport Utility

Should a lower qualifying rate become available, Avis
is pleased to present a 5% discount off the lower qualify
ing rate or the meeting rate, whichever is lowest. Rates do
not include any state or local surcharges, tax, optional cov
erages, or gas refueling charges. Renters must meet Avis's
age, driver, and credit requirements. Reservations can be
made by calling 800-331-1600; cite group ID number
1098887. Reservations can also be made online at
www.avis.com.

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 exhibit area at the Joint
Books, Journals, and Promotional Materials exhibit for a
fee of $ 58 (posters are slightly higher) per item. Please con
tact the exhibits manager, MMSB, P.O. Box 6887, Providence,
RI 02940, for further details.

The administration of these tables is in the hands of the
AMS-MAA Joint Meetings Committee, as are all arrange
ments for Joint Mathematics Meetings.

Local Information: See http://www.visitphoenix.com
for information about the city.

Petition Table: At the request of the AMS Committee
on Human Rights of Mathematicians, a table will be made
available in the exhibit 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. For
details contact the director of meetings in the Providence
office at 401-455-4137 or by email at dms@ams.org.

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 days in advance of the
meetings to the director of meetings in the Providence of
fice. Since space is limited, it may also be necessary to limit
the number of volunteers present at the table at anyone
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 that is not a petition (e.g., advertisements,
resumes) will be removed by the staff. At the end of the
exhibits on Saturday, any material on the table will be dis
carded, so individuals placing petitions on the table should
be sure to remove them prior to the close of exhibits.

Telephone Messages: The most convenient method for
leaving a message is to do so with the participant's hotel.
Another method would be to leave a message at the meet
ings registration desk from January 7 through 10 during
the hours that the desk is open. These messages will be
posted on the Math Meetings Message Board; however,
staff at the desk will try to locate a participant in the
event of a bona fide emergency. The telephone number will
be published in the program.

Discounted Air Travel
Phoenix is on Standard Time. The Phoenix Sky Harbor

International Airport (PHX) is located in the middle of the
greater Phoenix Metropolitan area and is served by all
major airlines.

Offi~ial airlines for the meetings are Southwest Airlines
and United Airlines. Given the volatility in airfares because
of "fare wars", we cannot guarantee that these will be the
lowest fares when you make your arrangements. How
ever, we strongly urge participants to make use of this
special deal if at all possible, since the AMS and MAA can
earn complimentary tickets. These tickets are used to
send meetings' staff (not officers or other staff) to the Joint
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Weather
The temperature ranges from about 43 0 F. to 65 0 F.
Average precipitation in January is .83 inches. Visit your
favorite weather site for up-to-the-minute forecasts, or see
http://asp.usatoday.com/weather/CityForecast.
aspx?LocationID=USAZ0166&ps=Ll.

Tallahassee, Florida
Florida State University

March 12-1 3, 2004
Friday - Saturday

Meeting #994
Southeastern Section
Associate secretary: John L. Bryant
Announcement issue of Notices: January 2004
Program first available on AMS website: January 29, 2004
Program issue of electronic Notices: March 2004
Issue of Abstracts: Volume 02, Issue 04

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

November 25, 2003
For abstracts: January 20, 2004

Invited Addresses

Fern Y. Hunt, National Institute of Standards, Title to be
announced.

William H. jaco, Oklahoma State University, Title to be
announced.

GlennF. Webb, Vanderbilt University, Title to be announced.

Special Sessions

Algebraic Geometry and Topology (Code: SS SA), Eriko
Hironaka and Paolo Aluffi, Florida State University.

Applications ofMathematics to Problems in Biology (Code:
SS lA), Richard Bertram and jack R. Quine, Florida State
University.

Geometric Topology (Code: SS 6A), Washington Mio, Florida
State University, and Erik K. Pedersen, Binghamton
University (SUNY).

Harmonic Analysis (Code: 55 7A), Daniel M. Oberlin, Florida
State University, and Laura de Carli, Florida International
University.

Knot Theory and Applications (Code: SS 2A), Yuanan Diao,
University of North Carolina at Charlotte.

Modeling and Simulation of Complex Fluid Systems (Code:
SS 8A), Qi Wang and Mark Sussman, Florida State
University, and Xiaomng Wang, Iowa State University.

PDE's and Turbulence (Code: SS 9A),. Xiaomng Wang, Iowa
State University.

OCTOBER 2003

Meetings & Conferences

Results in 3-Manifolds and Related Topics (Code: SS 3A),
Wolfgang H. Heil and Sergio R. Fenley, Florida State
University.

Robert Gilmer and Joe Mott: Forty Years of Commutative
Ring Theory at Florida State University (Code: SS 4A),
William j. Heinzer, Purdue University, and james W.
Brewer, Florida Atlantic University.

Szygies and Hilbert Functions (Code: 5S lOA), Irena Peeva
and Christopher A. Francisco, Cornell University.

Athens, Ohio
Ohio University

March 26-27,2004
Friday - Saturday

Meeting #995
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: January 2004
Program first available on AMS website: February 12, 2004
Program issue of electronic Notices: March 2004
Issue of Abstracts: Volume 02, Issue 04

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

December 9,2003
For abstracts: February 3, 2004

Invited Addresses

Mario Bonk, University of Michigan, Title to be announced.

Irene M. Gamba, University of Texas at Austin, Title to be
announced.

Rostislav I. Grigorchuk, Steklov Institute of Mathematics,
Title to be announced.

Eric G. Zaslow, Northwestern University, Title to be
announced.

Special Sessions

Algebraic Coding Theory (Code: SS 7A), Marcus Greferath,
San Diego State University, and Sergio R. L6pez-Permouth,
Ohio University.

Differential Equations and Control Theory (Code: SS lA),
Sergiu Aizicovici and Nicolai Pavel, Ohio University.

Dynamical Systems (Code: SS 3A), Patrick D. McSwiggen,
University of Cincinnati, and Todd Young, Ohio Univer
sity.

Groups, Representations, and Characters (Code: SS 2A),
Mark Lewis, Kent State University, and Thomas R. Wolf,
Ohio University.

Integrable Systems in Mathematics and Physics (Code: SS
llA), Michael Gekhtman, University of Notre Dame, and
Luen Chau Li, Pennsylvania State University.
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LinearAlgebra and its Applications (Code: SS SA), S. K. Jain,
Ohio University, and Michael Neumann, University of
Connecticut.

Probabilistic and Asymptotic Aspects of Group Theory
(Code: SS 9A), Rostislav Grigorchuk, Texas A & M
University, Mark Sapir, Vanderbuilt University, and Zoran
Sunik, Texas A & M University.

Recent Trends in Infinite-dimensional Banach Space
Theory (Code: SS lOA), Beata Randrianantoanina and
Narcisse Randrianant0anina, Miami University.

Statistics and Probability (Code: SS 6A), Maria Rizzo and
Vladimir Vinogradov, Ohio University.

Theory ofRings and Modules (Code: SS 4A), Nguyen Viet
Dung, Franco Guerriero, Dinh Van Huynh, and Pramod
Kanwar, Ohio University.

Wavelets, Other Multiscale Methods and Their Applications
(Code: SS 8A), En-Bing Lin, University of Toledo, and
Xiaoping Annie Shen, Ohio University.

Los Angeles,
California
University ofSouthern California

April 3-4, 2004
Saturday - Sunday

Meeting #996
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: February 2004
Program first available on AMS website: February 19, 2004
Program issue of electronic Notices: April 2004
Issue of Abstracts: Volume 02, Issue 04

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

December 16, 2003
For abstracts: February 10, 2004

Invited Addresses

Dan Boneh, Stanford University, Title to be announced.

Maria E. Schonbek, University of California Santa Cruz, Title
to be announced.

Paul Smith, University of Washington, Noncommutative
algebraic geometry.

Christopher Martin Thiele, University of California Los
Angeles, Title to be announced.

Special Sessions

Contact and Symplectic Geometry (Code: SS 1A), Dragomir
Dragnev, Ko Honda, and Sang Seon Kim, University of
Southern California.

Financial Mathematics (Code: SS 3A), Jaksa Cvitanic and
Janfeng Zhang, University of Southern California.

Fluid Problems and Related Questions (Code: SS 2A), Maria
Schonbek, University of California Santa Cruz, and Yuxi
Zheng, Pennsylvania State University.

Lawrenceville,
New Jersey
Rider University

April 17-18, 2004
Saturday - Sunday

Meeting #997
Eastern Section
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: February 2004
Program first available on AMS website: March 4, 2004
Program issue of electronic Notices: April 2004
Issue of Abstracts: Volume 03, Issue 04

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

December 30, 2003
For abstracts: February 24, 2004

Invited Addresses

Sylvia Serfaty, New York University-Courant Institute,
Title to be announced.

Dennis P. Sullivan, City College (CUNY), Title to be
announced.

Wim F. Sweldens, Bell Laboratories, Title to be announced.

Gaoyong Zhang, Polytechnic University, Title to be
announced.

Special Sessions

Algebraic Geometry and Mirror Symmetry (Code: SS 4A),
Ciprian Borcea, Rider University.

Analytic Convex Geometry (Code: SS 1SA), Alina Stancu,
Polytechnic University, and Elisabeth Werner, Case
Western Reserve University.

Automorphic Forms and Analytic Number Theory (Code:
S5 lA), Stephen Miller, Rutgers University, and Ramin
Takloo-Bighash, Princeton University.

Commutative Algebra and Algebraic Geometry (Code: SS
l4A), Alberto Corso, University of Kentucky, Claudia
Polini, University of Notre Dame, and Wolmer V.
Vasconcelos, Rutgers University.

Convergence of Riemannian Manifolds (Code: 55 l2A),
Christina Sormani, Herbert H. Lehman College (CUNY),
Xiaochun Rong, Rutgers State University, and Guofang Wei,
University of California Santa Barbara.
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CR Geometry and Singularities (Code: SS lOA), Joseph J.
Kohn, Princeton University, and John P. D'Angelo,
University of Illinois.

Elliptic Surfaces and Elliptic Fibrations (Code: SS 9A),
William L. Hoyt, Rutgers University, Joseph H. Silverman,
Brown University, and Charles F. Schwartz, Rider
University.

Geometry and Arithmetic of Lattices (Code: SS 13A),
John H. Conway, Princeton University, and Derek A. Smith,
Lafayette College.

Geometry ofProtein Modelling (Code: SS SA), lleana Streinu,
Smith College, and Jack Snoeyink, University of North
Carolina at Chapel Hill.

Group Cohomology and Related Topics (in honor ofWilliam
Browder's 70th birthday) (Code: SS 16A), Alejandro Adem,
University of Wisconsin, and Jonathan Pakianathan, Uni
versity of Rochester.

Homotophy Theory, a Special Session in Honor ofBill Brow
der's 70th Birthday (Code: SS 3A), Martin Bendersky,
Hunter College, and Donald Davis, Lehigh University.

Homotopical Physics (Code: SS 7A), James Stasheff,
University of North Carolina, and Thomas J. Lada, North
Carolina State University.

Strings and Branes (Code: SS 6A), Thomas P. Branson,
University of Iowa, and S. James Gates, University of
Maryland.

Surgery, a Special Session in Honor of Bill Browder's 70th
Birthday (Code: SS 8A), Frank S. Quinn, Virginia Polytech
Institute & State University.

Tomography and Integral Geometry (Code: SS 2A),
Andrew Markoe, Rider University, and Eric Todd Quinto,
Tufts University.

Variational Methods in Classical Mechanics (Code: SS IIA),
John N. Mather, Princeton University, and Vadim Y.
Kaloshin, Institute for Advanced Study.

Houston, Texas
University ofHouston

May 13-1 5, 2004
Thursday - Saturday

Meeting #998
Sixth International Joint Meeting of the AMS and the
Sociedad Matematica Mexicana (SMM).
Associate secretary: John L. Bryant
Announcement issue of Notices: February 2004
Program first available on AMS website: March 11, 2004
Program issue of electronic Notices: April 2004
Issue of Abstracts: Volume 03, Issue 04

Deadlines
For organizers: October 13, 2003
For consideration of contributed papers in Special Sessions:

January 6, 2004
For abstracts: March 2, 2004

Meetings & Conferences

Invited Addresses

Luchezar Avramov, University of Nebraska, Title to be
announced.

Persi W. Diaconis, Stanford University, Title to be
announced.

Samuel Gitler, CINVESTAV, Title to be announced.

Adolfo Sanchez-Valenzuela, Centro de Investigacion en
Matematicas, Title to be announced.

Jose Seade-Kuri, UNAM, Title to be announced.

Nashville, Tennessee
Vanderbilt University

October 16-1 7,2004
Saturday - Sunday

Meeting #999
Southeastern Section
Associate secretary: John L. Bryant
Announcement issue of Notices: August 2004
Program first available on AMS website: September 2, 2004
Program issue of electronic Notices: October 2004
Issue of Abstracts: Volume 04, Issue 04

Deadlines
For organizers: March 16, 2004
For consideration of contributed papers in Special Sessions:

June 29, 2004
For abstracts: August 24, 2004

Albuquerque,
New Mexico
University ofNew Mexico

.October 16-1 7, 2004
Saturday - Sunday

Meeting #1 000
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2004
Program first available on AMS website: September 3, 2004
Program issue of electronic Notices: October 2004
Issue of Abstracts: Volume 04, Issue 04

Deadlines

For organizers: March 16, 2004
For consideration of contributed papers in Special Sessions:

June 29, 2004
For abstracts: August 24, 2004
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Invited Addresses

Sara C. Billey, University of Washington, Seattle, Title to
be announced.

Peter Ebenfelt, University of California, San Diego, Title to
be announced.

Theodore Stanford, New Mexico State University, Title to
be announced.

Craig A. Tracy, University of California, Davis, Title to be
announced.

Evanston, Illinois
Northwestern University

October 23-24, 2004
Saturday - Sunday

Meeting #1001
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: August 2004
Program first available on AMS website: September 9, 2004
Program issue of electronic Notices: October 2004
Issue of Abstracts: Volume 04, Issue 04

Deadlines
For organizers: March 23, 2004
For consideration of contributed papers in Special Sessions:

July 7,2004
For abstracts: August 31,2004

Invited Addresses

Ian Agol, University of Illinois at Chicago, Title to be
announced.

Robert W. Ghrist, University of Illinois, Title to be
announced.

Yuri Manin, Northwestern University, Title to be announced.

Paul Siedel, Imperial College-London and University of
Chicago, Title to be announced.

Special Sessions

Modern Schubert Calculus (Code: SS 1A), Ezra Miller,
University of Minnesota, and Frank Sottile, University of
Massachusetts.

Pittsburgh,
Pennsylvania
University ofPittsburgh

November 6-7, 2004
Saturday - Sunday

Meeting #1 002
Eastern Section
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: September 2004
Program first available on AMS website: September 23,

2004
Program issue of electronic Notices: November 2004
Issue of Abstracts: Volume 04, Issue 04

Deadlines
For organizers: April 7, 2004
For consideration of contributed papers in Special Sessions:

July 20, 2004
For abstracts: September 14, 2004

Special Sessions

Invariants of Knots and 3-Manifolds (Code: SS 1A),
Marta M. Asaeda, University of Maryland, Jozef H.
Przytycki, George Washington University, and Adam S.
Sikora, SUNY at Buffalo.

Atlanta, Georgia
Atlanta Marriott Marquis and
Hyatt Regency Atlanta

January 5-8,2005
Wednesday - Saturday
Joint Mathematics Meetings, including the 111 th Annual
Meeting of the AMS, 88th Annual Meeting of the Mathe
matical Association ofAmerica (MAA), annual meetings of
the Association of Women in Mathematics (A VVM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association of Symbolic Logic (ASL).
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: October 2004
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2005
Issue of Abstracts: To be announced

Deadlines
For organizers: April 5, 2004
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced
For summaries of papers to MAA organizers: To be

announced
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Bowling Green,
Kentucky
Western Kentucky University

March 18-19, 2005
Friday - Saturday
Southeastern Section
Associate secretary: John L. Bryant

. Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: July 19,2004
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Newark, Delaware
University ofDelaware

April 2-3, 2005
Saturday - Sunday
Eastern Section
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 2, 2004
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Lubbock, Texas
Texas Tech University

April 8-1 0, 2005
Friday - Sunday
Southeastern Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Meetings & Conferences

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Santa Barbara,
California
University of California, Santa Barbara

April 16-1 7,2005
Saturday - Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Mainz, Germany
Deutsche Mathematiker-Vereinigung (DMV)
and the Osterreichische Mathematische
Gesellschaft (OMG)

June 16-19,2005
Thursday - Sunday
Second Joint AMS-Deutsche Mathematiker-Vereinigung
(DMV) Meeting
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Invited Addresses

Helene Esnault, University of Essen, Title to be announced.

Christian Krattenthaler, University of Lyon, Title to be
announced.

Franl< Natterer, University of Muenster, Title to be
announced.
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Meetings & Conferences

Johnson City,
Tennessee
East Tennessee State University

October 15-16, 2005
Saturday - Sunday
Southeastern Section
Associate secretary: John L. Bryant
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: March 15,2005
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

Lincoln, Nebraska
University ofNebraska in Lincoln

October 21-22, 2005
Friday - Saturday
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: August 2005
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced

San Antonio, Texas
Henry B. Gonzalez Convention Center

January 12-1 5, 2006
Thursday - Sunday
Joint Mathematics Meetings, including the 112th Annual
Meeting of the AMS, 89th Annual Meeting of the Mathe
matical Association of America, annual meetings of the
Association for Women in Mathematics (AVVM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL).
Associate secretary: John L. Bryant
Announcement issue of Notices: October 2005
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2006
Issue of Abstracts: To be announced

Deadlines
For organizers: April 12, 2005
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced
For summaries of papers to MAA organizers: To be

arinounced

New Orleans,
Louisiana
New Orleans Marriott and Sheraton
New Orleans Hotel

January 4-7,2007
Thursday - Sunday
Joint Mathematics Meetings, including the 113th Annual
Meeting of the AMS, 90th Annual Meeting of the Mathe
matical Association ofAmerica (MAA), annual meetings of
the Association for Women in Mathematics (AVVM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL).
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: October 2006
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2007
Issue of Abstracts: To be announced

Deadlines
For organizers: April 4, 2006
For consideration of contributed papers in Special Sessions:

To be announced
For abstracts: To be announced
For summaries of papers to MAA organizers: To be

announced
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Phoenix, Arizona
Timetable

I M__O_N_D__A_Y_,__J_A_N_U_A_R_Y__5 ----'

9:00 a.m. - 5:00 p.m. AMS SHORT COURSE

9:00 a.m. - 5:00 p.m. MAA SHORT COURSE

TUESDAY, JANUARY 6

8:30 a.m. - 4:00 p.m. MAA BOARD OF GOVERNORS

9:00 a.m. - 5:00 p.m. AMS SHORT COURSE

9:00 a.m. - 5:00 p.m. MAA SHORT COURSE

1:00 p.m. - 10:00 p.m. AMS COUNCIL

3:00 p.m. - 7:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall 0, Phoenix Civic Plaza

WEDNESDAY, JANUARY 7

SIAM MINISYMPOSIA

8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.

8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m.

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #12: PART A Incorporating discrete mathematics in the preparation of K-12
mathematics teachers.

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall 0, Phoenix Civic Plaza

7:30 a.m. - 5:00 p.m. EMPLOYMENT CENTER, Exhibit Hall E, Phoenix Civic Plaza

8:00 a.m. - 10:50 a.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, I

8:00 a.m. - 10:50 a.m. AMS-ASL SPECIAL SESSION ON INFINITE COMBINATORICS AND INNER MODEL THEORY, I

AMS SPECIAL SESSIONS
Celestial Mechanics, I
Mathematics in Natural Resource Modeling, I
Probability and Its Applications' in Combinatorics and Algorithms, I
Discrete Dynamics and Difference Equations, I
Time Scales and Applications, I
The Many Lives of Lattice Theory and the Theory of Ordered Sets, with Connections to Combinatorics, I
Coding and Design-Theoretic Applications of Polynomials, I
Geometry and Combinatorics, I
Nonlinear Partial Differential Equations and Conformal Geometry, I

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Teaching a History of Mathematics Course
Teaching Operations Research in the Undergraduate Classroom
Uses of the WWW That Enrich and Promote Learning, I
Mathematical Experiences for Students Outside the Classroom

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #1: PART A Designing and evaluating assessments for introductory statistics.
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WEDNESDAY, JANUARY 7 (cont'd)

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #7: PART A Origami in undergraduate mathematics courses.

9:00 a.m. - 10:20 a.m. MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION Open discussion on beginning level courses.

10:05 a.m. - 10:55 a.m. AMS INVITED ADDRESS The status of the classification of the finite simple gro·ups. Michael
Aschbacher

11 :10 a.m. - 12:00 p.m. AMS-MAA INVITED ADDRESS Title to be announced. Stephen Wolfram

12:00 p.m. - 5:30 p.m. EXHIBITS AND BOOK SALES, Exhibit Hall 0, Phoenix Civic Plaza

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

2:15 p.m. - 3:05 p.m.

2:15 p.m. - 6:05 p.m.

2:15 p.m. - 6:05 p.m.

2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m..
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.
2:15 p.m. - 6:05 p.m.

2:15 p.m. - 4:15 p.m.

2:15 p.m. - 4:15 p.m.

2:15 p.m. - 4:15 p.m.

2:15 p.m. - 5:55 p.m.

2:15 p.m. - 6:00 p.m.
2:15 p.m. - 6:00 p.m.
2:15 p.m. - 6:00 p.m.

2:15 p.m. - 6:00 p.m.

2:15 p.m. - 3:35 p.m.

2:15 p.m. - 3:35 p.m.

2:15 p.m. - 5:00 p.m.

2:15 p.m. - 6:00 p.m.

2:30 p.m. - 4:00 p.m.

2:30 p.m. - 5:00 p.m.

3:20 p.m. - 4:10 p.m.

3:20 p.m. - 4:20 p.m.

3:45 p.m. - 5:05 p.m.

AMS COLLOQUIUM LECTURES: LECTURE I Conformal invariants and partial differential equations.
Part I. Sun-Yang Alice Chang

MAA INVITED ADDRESS The on-line encyclopedia of integer sequences, or, confessions of a sequence
addict. Neil J. A. Sloane

AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, II

AMS-ASL SPECIAL SESSION ON INFINITE COMBINATORICS AND INNER MODEL THEORY, II

AMS SPECIAL SESSIONS
Celestial Mechanics, II
Mathematics in Natural Resource Modeling, /I
Probability and Its Applications in Combinatorics and Algorithms, /I
Discrete Dynamics and Difference Equations, II
Time Scales and Applications, /I
Theory and Applications of Orthogonal Polynomials, I
The Many Lives of Lattice Theory and the Theory of Ordered Sets, with Connections to Combinatorics, II
Coding and Design-Theoretic Applications of Polynomials, /I
Geometry and Combinatorics, II
Nonlinear Partial Differential Equations and Conformal Geometry, II
Nonstandard Methods, I

MAA MINICOURSE #13: PART A The Fibonacci and Catalan numbers.

MAA MINICOURSE #2: PART A Hands-on discrete math with technology.

MAA MINICOURSE #8: PART A Some mathematics of Leonhard Euler.

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Courses below Calculus: A New Focus, I
Getting Students to Discuss and Write about Mathematics
The Effective Use of Computer Algebra Systems in the Teaching of Mathematics

MAA GENERAL CONTRIBUTED PAPER SESSION, I

MAA PANEL DISCUSSION Service learning in mathematics: They wrote the book.

MAA CUPM SUBCOMMITTEE ON QUANTITATIVE LITERACY REQUIREMENTS PANEL DISCUSSION
Quantitative literacy across the curriculum.

MATH ON THE WEB

SIAM MINISYMPOSIA

MAA PROJECT NEXT PANEL DISCUSSION Writing textbooks in mathematics.

MAA SECTION OFFICERS

MAA INVITED ADDRESS Selections from the calculus museum. William W. Dunham

AWM PANEL DISCUSSION Supporting the diverse personal lives of mathematicians.

MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION The impact of laptop computers on classroom instruction.
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WEDNESDAY, JANUARY 7 (cont'd)

4:20 p.m. - 4:50 p.m. AWM BUSINESS MEETING

4:30 p.m. - 6:30 p.m. MAA MINICOURSE #14: PART A Introduction to mathematical card tricks.

4:30 p.m. - 6:30 p.m. MAA MINICOURSE #3: PART A Computation and discovery in the number theory classroom.

4:30 p.m. - 6:30 p.m. MAA MINICOURSE #9: PART A PMET: Preparing mathematicians to educate teachers,
grades 7-12.

4:30 p.m. - 6:00 p.m. AMS COMMITTEE ON THE PROFESSION PANEL DISCUSSION

5:00 p.m. - 6:00 p.m. GRADUATE STUDENT RECEPTION

5:30 p.m. - 8:00 p.m. MATHEMATICAL SCIENCES INSTITUTES RECEPTION

6:00 p.m. - 8:00 p.m. HISTORY OF MATHEMATICS (HOM) SIGMAA ANNUAL MEETING AND INAUGURAL ANNUAL
ADDRESS

6:00 p.m. - 7:00 p.m. RECEPTION FOR FIRST-TIME PARTICIPANTS

7:15 p.m. - 8:15 p.m. YOUNG MATHEMATICIANS NETWORK TOWN MEETING

8:30 p.m. - 9:30 p.m. AMS JOSIAH WILLARD GIBBS LECTURE Title to be announced. Eric Lander

9:30 p.m. - 11 :00 p.m. AWM RECEPTION

I THURSDAY, JAN U A R Y 8

AWM EMMY NOETHER LECTURE Symbolic dynamics for geodesic flows. Svetlana R. Katok

MAA MINICOURSE #10: PART A Teaching linear algebra with applications.

MAA MINICOURSE #15: PART A Fair enough? Mathematics of equity.

SIAM MINISYMPOSIA

8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.
8:00 a.m. - 11 :50 a.m.

8:00 a.m. - 10:00 a.m.

8:00 a.m. - 11 :55 a.m.

8:00 a.m. - 12:00 p.m.
8:00 a.m. - 12:00 p.m.
8:00 a.m. - 12:00 p.m.
8:00 a.m. - 12:00 p.m.

8:00 a.m. - 12:00 p.m.

9:00 a.m. - 9:50 a.m.

9:00 a.m. - 11 :00 a.m.

9:00 a.m. - 11 :00 a.m.

7:00 a.m. - 7:00 p.m. EMPLOYMENT CENTER, Exhibit Hall E, Phoenix Civic Plaza

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall 0, Phoenix Civic Plaza

8:00 a.m. - 11 :50 a.m. AMS-MAA-SIAM SPECIAL SESSION ON RESEARCH IN MATHEMATICS BY UNDERGRADUATES, I

8:00 a.m. - 11 :50 a.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, III

8:00 a.m. - 11 :50 a.m. AMS-ASL SPECIAL SESSION ON INFINITE COMBINATORICS AND INNER MODEL THEORY, III

AMS SPECIAL SESSIONS
Probability and Its Applications in Combinatorics and Algorithms, III
Mathematical Modeling in Neuroscience, Biomedicine, Genetics, and Epidemiology, I
Discrete Dynamics and Difference Equations, III
Partial Differential Equations and Applications, I
Theory and Applications of Orthogonal Polynomials, II
Topological Dynamics and Ergodic Theory, I
The Many Lives of Lattice Theory and the Theory of Ordered Sets, with Connections to Combinatorics, III
Coding and Design-Theoretic Applications of Polynomials, III
Nonlinear Partial Differential Equations and Conformal Geometry, III
Nonstandard Methods, /I

MAA MINICOURSE #4: PART A Java applets in teaching mathematics.

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Courses below Calculus: A New Focus, II
Placement Strategies
Chaotic Dynamics and Fractal Geometry
Truth in Using the History of Mathematics in Teaching Mathematics
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T H U R 5 DAY, JANUARY 8 (cont'd)

9:00 a.m. '- 10:30 a.m. MAA PROJECT NEXT PANEL DISCUSSION Mentoring new faculty.

9:00 a.m. - 10:20 a.m. MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION The impact of technology in calculus courses on long-term student performance
and employment.

9:00 a.m. - 10:20 a.m. MAA SPECIAL PRESENTATION National Science Foundation programs supporting learning and teach
ing in the mathematical sciences.

9:00 a.m. - 10:20 a.m. MAA COMMITTEE ON MINORITY PARTICIPATION PANEL DISCUSSION Strengthening
Underrepresented Minority Mathematics Participation (SUMMA).

10:00 a.m. - 6:00 p.m. EXHIBITS AND BOOK SALES, Exhibit Hall D, Phoenix Civic Plaza

10:05 a.m. - 10:55 a.m. MAA INVITED ADDRESS Title to be announced. Manjul Bhargava

10:15 a.m. - 12:15 p.m. MAA MINICOURSE #5: PART A Visual linear algebra.

10:30 a.m. - 5:00 p.m. MATH ON THE WEB

10:45 a.m. - 12:05 p.m. MAA PROJECT NEXT-YOUNG MATHEMATICIANS' NETWORK PANEL DISCUSSION Finding your
next job.

10:45 a.m. - 12:05 p.m. MAA COMMITTEE ONTHE UNDERGRADUATE PROGRAM IN MATHEMATICS PANEL DISCUSSION
Undergraduate programs and courses in the mathematical sciences: A CUPM Curriculum Guide.

10:45 a.m. - 12:05 p.m. MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION Assessment in a refocused college algebra program.

11:10 a.m. - 12:00 p.m. SIAM INVITED ADDRESS Coupled cell systems: A potpourri of theory and examples, Martin
Golubitsky

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

1:00 p.m. - 3:50 p.m.

1:00 p.m. - 3:50 p.m.

1:00 p.m. - 3:50 p.m.

1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.
1:00 p.m. - 3:50 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 4:10 p.m.

1:00 p.m. - 4:10 p.m.
1:00 p.m. - 4:10 p.m.
1:00 p.m. - 4:10 p.m.

1:00 p.m. - 4:10 p.m.

AMS COLLOQUIUM LECTURES: LECTURE II Conformal invariants and partial differential equations.
Part /I. Sun-Yang Alice Chang

AMS-MAA-SIAM SPECIAL SESSION ON RESEARCH IN MATHEMATICS BY UNDERGRADUATES, II

AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, IV

AMS-AWM SPECIAL SESSION ON CODING, GEOMETRY, AND HYPERBOLIC DYNAMICS, I

AMS SPECIAL SESSIONS
Probability and Its Applications in Combinatorics and Algorithms, IV
Mathematical Modeling in Neuroscience, Biomedicine, Genetics, and Epidemiology, /I
Discrete Dynamics and Difference Equations, IV
Time Scales and Applications, III
Partial Differential Equations and Applications, /I
Theory and Applications of Orthogonal Polynomials, III
The Many Lives of Lattice Theory and the Theory of Ordered Sets, with Connections to Combinatorics, IV
Geometry and Combinatorics, III,
Fixed Points: Theory and Application, I
Nonstandard Methods, III

MAA MINICOURSE #11: PART A Developing your department's assessment plan.

MAA MINICOURSE #16: PART A Getting students involved in undergraduate research.

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Innovations in Teaching Discrete Mathematics
Initiating and Sustaining Undergraduate Research Projects and Programs
Mathlets for Teaching and Learning Mathematics

MAA GENERAL CONTRIBUTED PAPER SESSION, II
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THURSDAY, JANUARY 8 (cont'd)

1:00 p.m. - 4:00 p.m. MAA INVITED PAPER SESSION ON WEBWORK, A WEB BASED HOMEWORK SYSTEM

1:00 p.m. - 2:20 p.m. MAA PANEL DISCUSSION Mathematics education in a research intensive department: What makes it
work?

1:00 p.m. - 2:30 p.m. MAA PROJECT NEXT PANEL DISCUSSION Technology and the mathematics major.

1:00 p.m. - 2:20 p.m. MAA PANEL DISCUSSION Successful activities for a Math Club.

1:00 p.m. - 4:10 p.m. SIAM MINISYMPOSIA

1:30 p.m. - 3:30 p.m. MAA MINICOURSE #6: PART A Using interactive labs to explore abstract algebra topics.

2:00 p.m. - 4:00 p.m. MAA PROJECT NEXT-YOUNG MATHEMATICIANS NETWORK POSTER SESSION

2:00 p.m. - 4:00 p.m. SUMMER PROGRAM FOR WOMEN IN MATHEMATICS (SPWM)

2:15 p.m. - 3:05 p.m. AMS INVITED ADDRESS Title to be announced. Eva Tardos

2:40 p.m. - 4:00 p.m. MAA SIGMAA ON STATISTICS EDUCATION PANEL DISCUSSION The undergraduate mathematical
statistics sequence.

2:40 p.m. - 4:00 p.m. MAA SIGMAA ON THE HISTORY OF MATHEMATICS PANEL DISCUSSION The history of applications
in teaching undergraduate mathematics: 1950-2000.

3:20 p.m. -.- 4:10 p.m. AMS RETIRING PRESIDENTIAL ADDRESS Title to be announced. Hyman Bass

4:25 p.m. - 6:30 p.m. JOINT PRIZE SESSION AND RECEPTION

5:45 p.m. - 7:15 p.m. MAA PANEL DISCUSSION Web SIGMAA panel discussion and inaugural business meeting.

6:00 p.m. - 8:00 p.m. ASSOCIATION OF LESBIAN, GAY, BISEXUAL, AND TRANSGENDERED MATHEMATICIANS
RECEPTION

6:30 p.m. - 9:30 p.m. MER BANQUET

8:15 p.m. - 9:45 p.m. KNITTING CIRCLE

FRIDAY, JANUARY 9

8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.

7:00 a.m. - 8:00 a.m. JOINT PME AND MAA STUDENT CHAPTER ADVISORS' BREAKFAST

7:00 a.m. - 7:30 p.m. EMPLOYMENT CENTER, Exhibit Hall E, Phoenix Civic Plaza

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall 0, Phoenix Civic Plaza

8:00 a.m. - 10:50 a.m. AMS-MAA-SIAM SPECIAL SESSION ON RESEARCH IN MATHEMATICS BY UNDERGRADUATES, III

AMS-MAA SPECIAL SESSIONS
Mathematical Techniques in Musical Analysis, I
History of Mathematics, I

8:00 a.m. - 10:50 a.m.

8:00 a.m. - 10:50 a.m.

8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.

AMS-SIAM SPECIAL SESSION ON CLASSICAL AND NONLINEAR SPECIAL FUNCTIONS, I

AMS-AWM SPECIAL SESSION ON CODING, GEOMETRY, AND HYPERBOLIC DYNAMICS, II

AMS SPECIAL SESSIONS
Competitive and Adaptative Dynamics in Ecology, I
Multiscale and Oscillatory Phenomena: Modeling, Numerical Techniques, and Applications, I
Continued Fractions, I
Topological Dynamics and Ergodic Theory, II
Fixed Points: Theory and Application, II
Nonlinear PDEs and Variational Problems, I
Low-Dimensional Topology, I

8:00 a.m. - 10:55 a.m. AMS SESSIONS FOR CONTRIBUTED PAPERS
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8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.
8:00 a.m'. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m.

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

9:00 a.m. - 9:50 a.m.

9:00 a.m. - 11 :00 a.m.

9:00 a.m. - 11 :00 a.m.

9:00 a.m. - 11 :00 a.m.

9:00 a.m. - 11 :00 a.m.

9:00 a.m. - 10:30 a.m.

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

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

9:30 a.m. - 5:30 p.m.

FRIDAY, JANUARY 9 (cont'd)

MAA CONTRIBUTED PAPER SESSIONS
Statistics Education Discourse on Inference
Math and the Arts
Applications of Mathematics in Computer Science
Mathematics Experiences in Business, Industry, and Government

MAA GENERAL CONTRIBUTED PAPER SESSION, III

ASL INVITED ADDRESSES AND CONTRIBUTED PAPER SESSIONS

PME COUNCIL

AMS INVITED ADDRESS Properties of "almost every" C1 image of compact sets. James A. Yorke

MAA MINICOURSE #12: PART B Incorporating discrete mathematics in the preparation of K-12
mathematics teachers.

MAA MINICOURSE #1: PART. B Designing and evaluating assessments for introductory statistics.

MAA MINICOURSE #7: PART B Origami in undergraduate mathematics courses.

MAA POSTER SESSION ON PROJECTS SUPPORTED BY THE NSF Assessment of student learning
in undergraduate mathematics: Works in progress.

MAA PROJECT NEXT PANEL DISCUSSION Writing expository mathematics.

MAA SPECIAL PRESENTATION Proposal writing workshop for grant applications to the NSF division of
undergraduate education.

MAA PANEL DISCUSSION Preparing mathematicians to educate teachers.

EXHIBITS AND BOOK SALES, Exhibit Hall D, Phoenix Civic Plaza

10:00 a.m. - 11 :00 a.m. AMS SPECIAL PRESENTATION Who Wants To Be A Mathematician?

10:00 a.m. - 5:00 p.m. MATH ON THE WEB

10:05 a.m. - 10:55 a.m. AMS INVITED ADDRESS Random planar curves and conformal invariance. Gregory F. Lawler

11 :10 a.m. - 12:00 p.m. AMS-MAA INVITED ADDRESS Title to be announced. Bonnie Berger

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

1:00 p.m. - 1:50 p.m.

1:00 p.m. - 5:50 p.m.

1:00 p.m. - 6:00 p.m.
1:00 p.m. - 5:50 p.m.

1:00 p.m. - 5:50 p.m.

1:00 p.m. - 5:50 p.m.

1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.

AMS COLLOQUIUM LECTURES: LECTURE III Conformal invariants and partial differential equations.
Part III. Sun-Yang Alice Chang

MAA STUDENT LECTURE Fractional calculus with applications. Mark M. Meerschaert

AMS-MAA-SIAM SPECIAL SESSION ON RESEARCH IN MATHEMATICS BY UNDERGRADUATES, IV

AMS-MAA SPECIAL SESSIONS
Mathematical Techniques in Musical Analysis, II
History of Mathematics, II

AMS-SIAM SPECIAL SESSION ON CLASSICAL AND NONLINEAR SPECIAL FUNCTIONS, II

AMS-AWM SPECIAL SESSION ON CODING, GEOMETRY, AND HYPERBOLIC DYNAMICS, III

AMS SPECIAL SESSIONS
Mathematical Modeling in Neuroscience, Biomedicine, Genetics, and Epidemiology, III
Current Events
Continued Fractions, II
Modern Function Theory, I
Arithmetical Algebraic Geometry, I
Fixed Points: Theory and Application, III
Nonlinear PDEs and Variational Problems, II
Low-Dimensional Topology, II
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1:00 p.m. - 3:00 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 5:55 p.m.

1:00 p.m. - 3:30 p.m.
1:00 p.m. - 3:30 p.m.
1:00 p.m. - 3:30 p.m.

1:00 p.m. - 2:20 p.m.

1:00 p.m. - 2:20 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 5:00 p.m.

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

2:15 p.m. - 4:00 p.m.

2:15 p.m. - 4:10 p.m.

2:30 p.m. - 5:30 p.m.
2:30 p.m. - 5:30 p.m.

2:30 p.m. - 4:00 p.m.

2:30 p.m. - 4:00 p.m.

3:15 p.m. - 5:15 p.m.

3:15 p.m. - 5:15 p.m.

3:30 p.m. - 6:30 p.m.

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

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

4:15 p.m. - 6:00 p.m.

4:20 p.m. - 5:10 p.m.

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

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

5:15 p.m. - 7:15 p.m.

5:30 p.m. - 9:00 p.m.

5:30 p.m. - 7:30 p.m.

FRIDAY, JANUARY 9 (cont'd)

MAA MINICOURSE #13: PART B The Fibonacci and Catalan numbers.

MAA MINICOURSE #2: PART B Hands-on discrete math with technology.

MAA MINICOURSE #8: PART B Some mathematics of Leonhard Euler.

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Teaching and Learning of Undergraduate Mathematics, I
My Favorite Demo: Innovative Strategies for Mathematics Instructors, I
Mathematical Models of the Environment

MAA PANEL DISCUSSION Voices of the partner disciplines: Building on the MAA curriculum
foundations project.

MAA PANEL DISCUSSION Session for chairs: The chair's role in teaching teachers.

MAA POSTER SESSION Projects supported by the NSF division of undergraduate education.

ASL INVITED ADDRESSES AND CONTRIBUTED PAPER SESSIONS

MAA CONTRIBUTED PAPER SESSION
Philosophy of Mathematics

NAM GRANVILLE-BROWN-HAYNES SESSION OF PRESENTATIONS BY RECENT DOCTORAL
RECIPIENTS IN THE MATHEMATICAL SCIENCES

RMMC BOARD OF DIRECTORS

MAA INVITED PAPER SESSIONS
Assessment of Student Learning in Undergraduate Mathematics
The Use of Hand-Held Technology in College and University Developmental Algebra Classrooms

AMS COMMITTEE ON SCIENCE POLICY PANEL DISCUSSION

MAA PRESENTATIONS BY TEACHING AWARD RECIPIENTS The winners of the Deborah and
Franklin Tepper Haimo AwardJor Distinguished College of University Teaching give the secrets of their
success.

MAA MINICOURSE #3: PART B Computation and discovery in the number theory classroom.

MAA MINICOURSE #9: PART B PMET: Preparing mathematicians to educate teachers,
grades 7-12.

LONDON MATHEMATICAL SOCIETY This session includes a Society meeting, an Invited Address,
and a reception.

MAA COMMITTEE ON UNDERGRADUATE STUDENT ACTIVITIES AND CHAPTERS
UNDERGRADUATE POSTER SESSION

SIGMAA ON RESEARCH ON UNDERGRADUATE MATHEMATICS EDUCATION Business meeting
and invited address by Chris Rasmussen.

MAA SPECIAL PRESENTATION CINEMATH: Mathematics on the silver screen.

AMS-MAA GOVERNMENT SPEAKER Speaker and title to be announced.

MAA MINICOURSE #14: PART B Introduction to mathematical card tricks.

RECEPTION FOR MATHEMATICIANS IN BUSINESS, INDUSTRY, AND GOVERNMENT

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN DEPARTMENT OF MATHEMATICS
RECEPTION

NAM RECEPTION, BANQUET, AND COX-TALBOT ADDRESS Speaker and title to be announced.

NEW MEXICO STATE UNIVERSITY MATHEMATICS ASSOCIATION RECEPTION
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FRIDAY, JANUARY 9 (cont'd)

6:00 p.m. - 7:00 p.m. MATHEMATICAL REVIEWS RECEPTION

8:30 p.m. - 10:30 p.m. MAA PROJECT NEXT RECEPTION

SATURDAY, JAN U A R Y 1 0

7:30 a.m. - 2:00 p.m.

8:00 a.m. - 10:50 a.m.

8:00 a.m. - 10:50 a.m.

8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.
8:00 a.m. - 10:50 a.m.

JOINT MEETINGS REGISTRATION, Exhibit Hall 0, Phoenix Civic Plaza

AMS-MAA SPECIAL SESSION
History of Mathematics, III

AMS-SIAM SPECIAL SESSION ON CLASSICAL AND NONLINEAR SPEC~AL FUNCTIONS, III

AMS SPECIAL SESSIONS
Nonassociative Algebra, I
Competitive and Adaptative Dynamics in Ecology, II
Multiscale and Oscillatory Phenomena: Modeling, Numerical Techniques, and Applications, /I
Modern Function Theory, II
Smooth Dynamical Systems and Applications, I
Geometric Structures on Manifolds, I
Arithmetical Algebraic Geometry, II
Value Distribution Theory in Classical and p-adic Function Theory, I
Nonlinear PDEs and Variational Problems, III
Low-Dimensional Topology, III

8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.
8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m. AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Teaching and Learning of Undergraduate Mathematics, II
My Favorite Demo: Innovative Strategies for Mathematics Instructors, /I
Focus on Integrating Graphic Handhelds into Collegiate Mathematics
Mathematics and Sports

8:00 a.m. - 10:55 a.m.

8:00 a.m. - 10:55 a.m.

MAA GENERAL CONTRIBUTED PAPER SESSION, IV

ASL INVITED ADDRESSES AND CONTRIBUTED PAPER SESSIONS

8:30 a.m. - 10:00 a.m. AMS COMMITTEE ON EDUCATION PANEL DISCUSSION

8:30 a.m. - 5:00 p.m. AWM WORKSHOP This session consists of several parts listed separately throughout the program.

9:00 a.m. - 9:50 a.m. MAA INVITED ADDRESS When topology meets chemistry. Erica L. Flapan

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #10: PART B Teaching linear algebra with applications.

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #15: PART B Fair enough? Mathematics of equity.

9:00 a.m. - 11 :00 a.m. MAA MINICOURSE #4: PART B Java applets in teaching mathematics.

9:00 a.m. - 10:20 a.m. MAA PANEL DISCUSSION Mathematicians and mathematics teacher educators working together to
improve K-12 mathematics education.

9:00 a.m. - 10:20 a.m. MAA PANEL DISCUSSION Doctorates in mathematics education: Where do they go? What do they do?
How can mathematics departments contribute?

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

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

9:00 a.m. - 12:00 p.m.

9:00 a.m. - 12:00 p.m.

10:00 a.m. - 12:00 p.m.

10:00 a.m. - 10:50 a.m.

AMS-MAA COMMITTEE ON TEACHING ASSISTANTS AND PART-TIME INSTRUCTORS PANEL
DISCUSSION Nonpermanent instructors: Implications and issues.

NAM PANEL DISCUSSION

EXHIBITS AND BOOK SALES, Exhibit Hall 0, Phoenix Civic Plaza

EMPLOYMENT CENTER, Exhibit Hall E, Phoenix Civic Plaza

MATH ON THE WEB

NAM BUSINESS MEETING
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SATURDAY, JANUARY 1 a (cont'd)

10:05 a.m. - 10:50 a.m. MAA RETIRING PRESIDENTIAL ADDRESS Fallacies in elementary statistics. Ann E. Watkins

11:10 a.m. - 11:40 a.m. MAA BUSINESS MEETING

11:45 a.m. - 12:15 p.m. AMS BUSINESS MEETING

1:00 p.m. - 1:50 p.m.

1:00 p.m. - 6:00 p.m.
1:00 p.m. - 5:50 p.m.

1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.
1:00 p.m. - 5:50 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 3:00 p.m.

1:00 p.m. - 5:55 p.m.

1:00 p.m. - 5:30 p.m.
1:00 p.m. - 5:30 p.m.
1:00 p.m. - 5:30 p.m.

1:00 p.m. - 5:00 p.m.

1:00 p.m. - 4:00 p.m.

1:00 p.m. - 2:20 p.m.

1:00 p.m. - 2:20 p.m.

1:00 p.m. - 2:20 p.m.

1:00 p.m. - 5:00 p.m.

2:30 p.m. - 3:30 p.m.

2:45 p.m. - 4:45 p.m.

2:45 p.m. - 4:05 p.m.

3:15 p.m. - 5:15 p.m.

4:15 p.m. - 5:35 p.m.

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

NAM CLAYTOR-WOODARD LECTURE Speaker and title to be announced.

AMS-MAA SPECIAL SESSIONS
Mathematical Techniques in Musical Analysis, III
History of Mathematics, IV

AMS SPECIAL SESSIONS
Nonassociative Algebra, II
Competitive and Adaptative Dynamics in Ecology, III
Multiscale and Oscillatory Phenomena: Modeling, Numerical Techniques, and Applications, III
Modern Function Theory, III
Smooth Dynamical Systems and Applications, II
Geometric Structures on Manifolds, II
Arithmetical Algebraic Geometry, III
Value Distribution Theory in Classical and p-adic Function Theory, II
Nonlinear PDEs and Variational Problems, IV
Low-Dimensional Topology, IV

MAA MINICOURSE #11: PART B Developing your department's assessment plan.

MAA MINICOURSE #16: PART B Getting students involved in-undergraduate research.

MAA MINICOURSE #5: PART B Visual linear algebra.

AMS SESSIONS FOR CONTRIBUTED PAPERS

MAA CONTRIBUTED PAPER SESSIONS
Uses of the WWW That Enrich and Promote Learning, II
Technology in Mathematics Teacher Preparation Courses
Strategies That Work to Positively Change Student Attitudes toward Mathematics

MAA GENERAL CONTRIBUTED PAPER SESSION, V

MAA INVITED PAPER SESSION ON APPLICATIONS OF TOPOLOGY TO BIOLOGY, CHEMISTRY,
AND PHYSICS

MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION What are colleges doing with students with AP placement?

MAA SPECIAL PRESENTATION Oral presentations: Let's talk about it!

MAA PANEL DISCUSSION What can you do with a degree in mathematics?

ASL INVITED ADDRESSES AND CONTRIBUTED PAPER SESSIONS

MAA PANEL DISCUSSION Revisiting crossroads: Continuing the dialogue on two-year college
mathematics.

MAA SPECIAL PRESENTATION Informal session on actuarial education.

MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS How
to implement curriculum change.

MAA MINICOURSE #6: PART B Using interactive labs to explore abstract algebra topics.

MAA CUPM SUBCOMMITTEE ON CURRICULUM RENEWAL ACROSS THE FIRST TWO YEARS
PANEL DISCUSSION How to assess problem solving.

AMS BANQUET
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Meetings and Conferences of the AMS

Associate Secretaries of the AMS
Western Section: Michel L. Lapidus, Department of Math

ematics, University of California, Sproul Hall, Riverside, CA
92521-0135; e-mail: lapidus@math.ucr.edu or lapidus@
mathserv. ucr. edu; telephone: 909-787-3113.

Central Section: Susan J. Friedlander, Department of Math
ematics, University of Illinois at Chicago, 851 S. Morgan (MjC
249), Chicago, IL 60607-7045; e-mail: susan@math. nwu. edu; tele
phone: 312-996-3041.

Eastern Section: Lesley M. Sibner, Department of Mathe
matics, Polytechnic University, Brooklyn, NY 11201-2990;
e-mail: lsi bner@duke. pol y. edu; telephone: 718-260-3505.

Southeastern Section: John L. Bryant, Department of Math
ematics, Florida State University, Tallahassee, FL 32306-4510;
e-mail: bryant@math. fsu. edu; telephone: 850-644-5805.

Important Information regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to
page 108 in the January 2003 issue of the Notices for general
information regarding participation in AMS meetings and
conferences.

Abstracts
Several options are available for speakers submitting
abstracts, including an easy-to-use interactive Web form. No
knowledge of 0TEX is necessary to submit an electronic form,
although those who use 0TEX may submit abstracts with
such coding, and all math displays and similarily coded ma
terial (such as accent marks in text) must be typeset in 0T£X.
To see descriptions of the forms available, visit http: j j
www.ams.orgjab5tractsjin5tructions.html,orsendmail
to abs-submi t@ams. org, typing hel p as the subject line; de
scriptions and instructions on how to get the template of your
choice will be e-mailed to you.

Completed abstracts should be sent to abs-submi t@
am5. org, typing 5ubmi 55i on as the subject line. Questions
about abstracts may be sent to abs-i nfo@ams. org.

Paper abstract forms may be sent to Meetings & Confer
ences Department, AMS, P.O. Box 6887, Providence, RI 02940.
There is a $20 processing fee for each paper abstract. There
is no charge for electronic abstracts. Note that all abstract dead
lines are strictly enforced. Close attention should be paid to
specified deadlines in this issue. Unfortunately, late abstracts
cannot be accommodated.

The Meetings and Conferences section of the Notices
gives information on all AMS meetings and conferences
approved by press time for this issue. Please refer to the page
numbers cited in the table of contents on this page for more
detailed information on each event. Invited Speakers and
Special Sessions are listed as soon as they are approved by
the cognizant program committee; the codes listed are needed
for electronic abstract submission. For some meetings the list
may be incomplete. Information in this issue may be dated.
Up-to-date meeting and conference information at
www.am5.orgjmeetingsj.

Meetings:

2003
October 2-4 Boulder, Colorado p.1173
October 11-12 Binghamton, New York p.1174
October 24-25 Chapel Hill, North Carolina p.1175
December 17-20 Bangalore, India p.1175

2004
January 7-10 Phoenix, Arizona p.1177

Annual Meeting
March 12-13 Tallahassee, Florida p. 1199
March 26-27 Athens, Ohio p. 1199
April 3-4 Los Angeles, California p. 1200
April 17-18 Lawrenceville, New Jersey p. 1200
May 13-15 Houston, Texas p. 1201
October 16-17 Nashville, Tennessee p. 1201
October 16-17 Albuquerque, New Mexico p. 1201
October 23-24 Evanston, Illinois p. 1202
November 6-7 Pittsburgh, Pennsylvania p. 1202

2005
January 5-8 Atlanta, Georgia p. 1202

Annual Meeting
March 18-19 Bowling Green, Kentucky p. 1203
April 2-3 Newark, Delaware p. 1203
April 8-10 Lubbock, Texas p. 1203
April 16-17 Santa Barbara, California p. 1203
June 16-19 Mainz, Germany p. 1203
October 15-16 Johnson City, Tennessee p. 1204
October 21-22 Lincoln, Nebraska p. 1204

2006
January 12-15

2007
January 4-7

San Antonio, Texas
Annual Meeting

New Orleans, Louisiana
Annual Meeting

p. 1204

p. 1204
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PhoenixJoint Meetings Advance Registration/Housing Form
Name

(please write name as you would like it to appear on your badge)

Mailing Address _

o I DO NOT want my
program and badge to be
mailed to me on 12/12/03.

Membership
vall that apply

D
o
o
D
D
D
o
o
D

AMS

ASA

ASL

AWM

CMS

MAA

NAM

SIAM

YMN

Paytnent

Fax _

(Acknowledgment of this registration will be sent to the email address given here,

unless you check this box: Send by U.S. Mail D)
Affiliationforbadge ~

Nonmathematician guest badge name ~ -.,.--_-.,.--~~ _
(please note charge below)

Telephone

Email Address

Badge
Information:

Registration & Event Total (total from column on left) $

Hotel Deposit (only if paying by check) $

Total Amount To Be Paid $ ------
(Note: A $5 processing fee will be charged for each returned check or invalid

credit card. Debit cards are not accepted.)
Method of Payment
o Check. Make checks payable to the AMS. Checks drawn on foreign banks
must be in equivalent foreign currency at current exchange rates.
D Credit Card. VISA, MasterCard, AMEX, Discover (no others accepted)

Joint Meetings
D Member AMS, ASL, CMS, MAA, SIAM
o Nonmember
D Graduate Student
D Undergraduate Student
D High School Student
D Unemployed
D Temporarily Employed
D Developing Countries Special Rate
D Emeritus Member of AMS or MAA
D High School Teacher
D Librarian
D Nonmathematician Guest

by Dec 12
$193
$299
$ 38
$ 20
$ 2
$ 38
$153
$ 38
$ 38
$ 38
$ 38
$ 10

at mtg Subtotal
$251
$389
$ 48
$ 26
$ 5
$ 48
$176
$ 48
$ 48
$ 48
$ 48
$ 10 Card number: ________________~ CVV# _

Name on card: _

Signature: _

Registration for the Joint Meetings is not required for the Short Courses,
but it is required for the Minicourses and the Employment Center.

Other hlfonnation

D Purchase order #'------------- (please enclose copy)

____ Zipcode of credit card billing address: _Exp. date:$

MAA Short Course:
The History of Mathematical Technologies (1/5-1/6)
o Member of MAA or AMS $125 $140
o Nonmember $175 $190
D Student, Unemployed, Emeritus $ 50 $ 60

AMS Short Course: Trends in Optimization (1/5-1/6)
o Member of AMS or MAA $ 80 $ 100
o Nonmember $110 $130
D Student, Unemployed, Emeritus $ 35 $ 50

$--

$--
MAA Minicourses (see listing in text)
I would like to attend: D One Minicourse D Two Minicourses
Please enroll me in MAA Minicourse(s) #__ and/or #__
In order of preference, my alternatives are: #__ and/or #__
Prices: $90 for Minicourses #1-6, $70 for #7, and $60 for #8-16

$
Employment Center
Applicant resume forms and employer job listing forms will be
on the AMS website and in Notices in September and October.
Employer-First Table $ 220 $300

D Regular D Self-scheduled
Employer- Each Additional Table $ 65 $100

D Regular D Self-scheduled
D Employer-Posting Only $ 50 N/A

D Applicant (all services) $ 40 $ 75
o Applicant (Winter List & Message Ctr only) $ 20 $ 20

$

Mathematical Reviews field of interest #-------

How did you hear about this meeting? Check one: D Colleague(s) D Notices

o Focus D Internet

o I am a mathematics department chair.

D For planning purposes for the MAA Two-year College Reception, please

check if you are a faculty member at a two-year college.

D Please do not include my name on any promotional mailing list.

D Please y this box if you have a disability requiring special services. ~

Mall to:
Mathematics Meetings Service Bureau (MMSB)
P. O. Box 6887
Provid,ence, RI 02940·6887 Fax: 401-455-4004

Questions/changes call: 401-455-4143 or 1-800-321-4267 x4143; mmsb@ams.org

Deadlines

Total for Registrations and Events

Other Events (no charge)
D Graduate Student Reception (1/7)

Events with Tickets

MER Banquet (1/8) $45

NAM Banquet (1/9) $46

AMS Banquet (1/10) $44

#__Regular

#__Regular

#__Regular

#__Veg

#__Veg

#_Veg

$ --

$

For resumes/job descriptions printed in the Winter Lists,

return this form by: Oct. 24, 2003

To be eligible for the room lottery: Oct. 31, 2003

For housing reservations, badges/programs mailed: Nov. 7, 2003

For housing changes/cancellations through MMSB: Dec. 1, 2003

For advance registration for the Joint Meetings, Employment
Center, Short Courses, MAA Minicourses, & Tickets: Dec. 12, 2003

For 500/0 refund on banquets, cancel by: Dec. 30, 2003*

, For 500/0 refund on advance registration, Minicourses &

Short Courses, cancel by: Jan. 2, 2004*

*no refunds after this date
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