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A Word from the Director

Each year at the CRM
brings its own
memorable event,
which remains in the
mind long after the
bustle of the year is
over. Last year’s was
the marriage of two
participants at a CRM
Summer School.

This year, the image that remains is that of the
CRM staff preparing for RECOMB. This
international meeting in genomics was hosted at
the CRM in 2001, and the attendance of over 600
was double that of the previous year. The
logistics were quite daunting, and had several
rooms full to the ceiling with books, folders,
programs and all the miscellaneous conference
paraphernalia. Needless to say, the event was a
great success, and went off without a hitch. (The
needless is obvious to all those who have worked
with Louis Pelletier and Josée Laferriére, our
scientific activities staff).

The whole year was evidence of the explosive
growth in the whole area of Mathematical
Biology, the theme of the year. There were 1500
participants to the various activities, including
more than 700 graduate students and
postdoctoral fellows. The program included a
Summer School on Nonlinear Dynamics in
Biology and Medicine, two large International
Annual Meetings (CPM 2000 and RECOMB),
eleven 1-week workshops, and six courses and
seminars. The holders of the Aisenstadt Chairs
represented well the two main thrusts of the
year, modelling of physiological processes, and
inference techniques in genomics: Arthur
Winfree spoke on Vortices in Motionless Media,
and Michael S. Waterman lectured on
Mathematics for Reading and Understanding Genetic
Sequences. My thanks are due to the organisers of
the year, Leon Glass, Brian Golding, Leah
Keshet, Keith Worsley and most particularly
Jacques Bélair and David Sankoff.

The current year’s thematic activities on Groups
and Geometry have already started, with one
very successful event in June on Groups and
Low-Dimensional Topology, run with great
ability by Steve Boyer and Dani Wise. There
were two workshops, with a week of short

courses in between. The event attracted over one
hundred and twenty participants for the whole
period, with over seventy students. The rest of
the vyear is underway, with a particularly
vigorous period extending from next April to
June of next year. It starts with two-week session
on invariant theory being organised by our
colleagues at Queen’s and continues in Montreal
with an intense period on the Langlands
program, the Canadian Number theory
conference, and two workshops on the
interaction of algebraic geometry and Lie theory.
It will also overlap with the start of the following
year, on the Mathematics of Computer Science,
so the place should be rather busy.

The year was fairly eventful on the industrial
front. The area of imaging is one which has seen
considerable growth, with the CRM’s group
being involved with two large scale imaging
initiatives, one at the Université de Montréal and
the other at McGill, as well as developing its
links with the research group at the Pitié-
Salpétriere. One recent development is the
opening of a spin-off company by one of the
group’s students. Also, the MITACS research
network held its annual meeting in Montreal,
which was well attended, and followed by a one
week Spring School in Optimisation, ably put
together by Patrice Marcotte and organised
through the CRM, with over a hundred in
attendance.

The Network for Computing and Mathematical
Modelling, which is run at the CRM, has seen
several interesting new developments, including
a new large laboratory run with Environment
Canada, the Laboratoire Universitaire sur le
Temps Extréme (LUTE), the development of a
joint initiative with Minnesota’s IMA, and the
incorporation of the University of Montreal’s
new representative of the National Research
Council’s  Industrial Research  Assistance
Program (IRAP) within the CRM. The LUTE is a
particularly exciting new development, with an
investment of $300K per year, the placing of five
Meteorological Service of Canada research staff
in a university environment, and the allocation
of important amounts of computer time at
Canada’s largest computing facility at Dorval.
The laboratory’s official opening will be on the
6" of December.
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A w o r d f r o m

The year 2000 was UNESCO’s World
Mathematical Year, and the CRM did its share in
the organising of activities to underline the
occasion. Our leader in this respect was
Stephane Durand, who assembled a thirty-six-
page insert for Québec Science on mathematics,
aimed at a general scientific audience. He also
designed a beautiful series of posters that won
the European Mathematical Union’s contest.
These then appeared in seven different
countries. They are still in considerable demand.
We have reproduced them below, which give
the report a much-needed touch of colour.

The whole process of renewal of our local
mathematics community proceeds apace, with
the appearance on the scene of dynamic and
vigorous new colleagues, who were welcomed
with open arms and are already well involved in
our activities. Mathematical institutes have
become a instrument of preference for the
development of a mathematical community, and
it is a role that the CRM has played with
enthusiasm for many years, and, it is hoped, for
many years to come.

Jacques Hurtubise
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Presenting the CRM

The Centre de recherches mathématiques (CRM)
was created in 1969 by the Université de
Montréal through a special grant from the NRC.
It became an NSERC national research centre in
1984. It is currently funded by NSERC (Natural
Sciences and Engineering Research Council), by
the Government of Québec through the FCAR
(Fonds pour la formation et l'aide a la
recherche), by the Université de Montréal, and
by private donations. The mission of the CRM is
to do research in mathematics and closely
related disciplines and to provide leadership in
the development of the mathematical sciences in
Canada.

The CRM carries on its mission and national

mandate in several ways:

e it organizes a series of scientific events each
year, around a given theme (distinguished
lecture series, workshops, conferences,
summer schools, visitor programmes, etc.);

e its general programme provides funding for
conferences and special events at CRM and
across the country;

e each year it invites, through the Aisenstadt
Chair, one or two  distinguished
mathematicians, to give advanced courses as
part of its thematic programme;

e it awards four prizes yearly: the CRM-Fields
Prize recognizing major contributions to
mathematics, the Aisenstadt Prize given for
outstanding work done by a young
Canadian mathematician, the CAP-CRM
Prize for exceptional achievement in
theoretical and mathematical physics, and
the CRM-SSC Prize for exceptional
contributions to statistics in early career;

e it publishes some 150 technical reports and
about half a dozen books per year. Some of
its collections are published jointly with the
AMS and with Springer Verlag;

e it has an extensive postdoctoral fellowship
programme, with 34 postdoctoral fellows in
place last year, funded either solely by the
CRM or in partnership with other
organisations.

e it informs the community of its activities
through its web site at

www.CRM.UMontreal.CA

e it participates, with the other two Canadian
centres, in  groundbreaking national

Technology and Complex Systems.) Another
example is the National Programme
Committee, which provides funding for off-
site research activities.

This national mandate is complemented by, and
indeed supported by, a long-standing vocation
of promoting research in the Montréal area. For
instance,

e the CRM supports, through partnership
agreements, a group of local researchers
chosen mainly from departments of
mathematics and statistics, but also
computer science, physics, economics,
engineering, etc.;

e it organizes series of regular seminars and
lecture courses on different areas of
mathematical sciences;

e it sponsors joint activities with the ISM
(Institut des sciences mathématiques)
including the weekly CRM/ISM colloquium,
graduate courses offered by distinguished
visitors and a programme of postdoctoral
fellowships;

» it works actively at developing contacts with
industry. Its joint activities with liaison and
research centres (CERCA, CIRANO and
CRIM) and research centres doing applied
research (CRT, GERAD and INRS Télécom)
led to the creation of the Network for
Computing and Mathematical Modelling
(ncm,). This network is funded by NSERC
and about 20 partners such as financial
institutions, high-tech companies and
government agencies.

The CRM fulfils its national mission by
involving the largest possible number of
Canadian mathematicians in its scientific
programmes, both as participants and as
organizers. It also supports many events taking
place outside Montréal and the Province of
Queébec. It is recognized worldwide as one of the
major institutes in the mathematical sciences.

The director of the CRM is supported by two
managerial structures: the Bureau and the
Advisory Committee. The Advisory Committee
is a group of internationally renowned
mathematicians from Canada and the rest of the
world, who approve scientific programmes and
thematic years, choose recipients of the CRM-
Fields and Aisenstadt prizes, and suggest new

initiatives. One example is the MITACS scientific ventures to explore.
project (Mathematics of Information
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Personnel

The Director’s Office

Jacques Hurtubise Director

Jean LeTourneux Deputy Director, Publications
Christian Léger Deputy Director, Scientific Program
Yoshua Bengio Deputy Director, Industrial Program
Diane Poulin Secretary

Administration

Béatrice Kowaliczko Head of Administration

Vincent Masciotra Financial and Administrative Officer
Michéle Gilbert Administrative Assistant

Muriel Pasqualetti Administrative Assistant

Josée Simard Secretary

Scientific Activities

Louis Pelletier Coordinator

Josée Laferriere Assistant Coordinator
Publications

André Montpetit TeX Expert (1/2 time)

Louise Letendre Technician

Diane Brulé-De-Filippis Secretary

Computer Services

Daniel Ouimet UNIX Systems Manager
André Montpetit Office systems manager (1/2 time)

Communications
Suzette Paradis Communications officer (1/2 time)

MITACS/MaTISC

Nicole Huron Administrative Assistant
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Scientific Personnel

Since its foundation in 1969, the CRM has been involved in a wide variety of research in mathematics
as reflected by the spectrum of the research interests of its members, including the CRM’s permanent
research staff, members attached to the CRM through exchange agreements with neighboring
universities and industries, and long-term visitors. The presence at CRM of such an active group of
researchers has brought many benefits to the centre. In particular, the CRM’s national programme is
greatly facilitated by having on hand a large reserve of willing organizers, who have even contributed
financially to the organization of activities. The largest partnership is with the Université de Montréal,
which gives the equivalent of 5 full-time teaching positions in release time to the CRM. Release
agreements with the other Montréal area universities provide for the equivalent of two more full time
positions. Facilities are also provided to researchers attached to junior colleges. Several members are
attached to the CRM through industrial agreements with Lockheed Martin.

Ali, Syed Twareque
Math. & stat., U. Concordia

Beaulieu, Liliane
Collége Rosemont

Bélair, Jacques
Math. & stat., UdeM

Benali, Habib
INSERM, France

Bengio, Yoshua
DIRO, UdeM

Bergeron, Nantel
Math. & stat., U. York

Bilodeau, Martin
Math.& stat., UdeM

Boyarsky, Abraham
Math.& stat., U. Concordia

Boyer, Steven
Math., UQAM

Broer, Abraham
Math. & stat., UdeM

Brunet, Robert
Math. & stat., UdeM

Clarke, Francis
Univ. de Lyon

Crépeau, Claude
Ecole d’informatique,
U. McGill

Darmon, Henri
Math. & stat., U. McGill

Delfour, Michel
Math. & stat., UdeM

Members

Dufresne, Daniel
Math. & stat., UdeM

Durand, Stéphane
Collége Edouard-Montpetit

El-Mabrouk, Nadia
DIRO, UdeM

Fournier, Richard
Collége Dawson

Frigon, Marléne
Math. & stat., UdeM

Gagnon, Langis
Lockheed Martin Canada

Gander, Martin
Math. & stat., U. McGill

Gauthier, Paul
Math. & stat., UdeM

Gora, Pawel
Math. & stat., U. Concordia

Goulard, Bernard
Physique, UdeM

Grundland, Michel
Math., UQTR

Harnad, John
Math. & stat., U. Concordia

Hurtubise, Jacques
Math. & stat., U. McGill

Jakobson, D.
Math. & stat., U. McGill

Kamran, Niky
Math. & stat., U. McGill.

Koosis, Paul
Math. & stat., U. McGill

Korotkin, Dmitri
Math. & stat., U. Concordia

Lalonde, Francois
Math., UQAM

Langlands, Robert
Institute for Advanced
Study, Princeton

Léger, Christian
Math. & stat., UdeM

Lesage, Frédéric

Lockheed Martin Canada
& CRM

Lessard, Sabin
Math. & stat., UdeM

LeTourneux, Jean
Physique, UdeM

Lina, Jean-Marc
CRM, UdeM

McKay, John
Math. & stat., U. Concordia

Meunier, Jean
DIRO, UdeM

Nekka, Fahima

Faculté de Pharmacie, UdeM

Patera, Jiri
Math. & stat., UdeM

Perron, Francois
Math. & stat., UdeM

Pichet, Claude
Math., UQAM

Rogers, Colins
U. New South Wales,
Australia

Rosenberg, Ivo
Math. & stat., UdeM

Rousseau, Christiane
Math. & stat., UdeM

Rousseau, Pascale
Math., UQAM

Roy, Roch
Math. & stat., UdeM

Sankoff, David
Math. & stat., UdeM

Schlomiuk, Dana
Math. & stat., UdeM

Shahbazian, Elisa
Lockheed Martin Canada

Stern, Ronald
Math. & stat., U. Concordia

Toth, John
Math. & stat., U. McGill

Valin, Pierre
Lockheed Martin Canada

Vinet, Luc
Math. & Phys., U. McGill

Winternitz, Pavel
Math. & stat., UdeM

Worsley, Keith
Math. & stat., U. McGill

Zolésio, Jean-Paul
CNRS, France

CRM
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Postdoctoral Fellows

Each year the CRM plays host to a number of postdoctoral fellows. The sources for their funding
include the NSERC postdoctoral programme, the NATO international programme administered by
NSERC, the CRM (alone or with the ISM or the Fields Institute), and individual research grants from
CRM’s members. The list below includes only post-doctoral fellows in residence at CRM or funded or
co-funded by CRM, with their funding source given in brackets. For 2000-2001, the following fellows

were in residence:

Aguiar, Marcello
Cornell Univ.
(CRM-ISM)

Amblard, Cécile
Institut National
Polytechnique de
Grenoble
(CRM-ncm,)

Allen, Steve
Univ. de Sherbrooke
(ncm,-Lockheed Martin)

Bertola, Marco
S.I.S.S.A.
(CRM-ISM)
Brightwell, Mark
Univ. of Glasgow
(CRM-ISM)
Buono, Luciano

Univ. of Warwick
(NSERC)

Corteel, Sylvie
Univ. Paris-Sud
(CRM-ISM)

For 2001-2002, the list comprises:

Allen, Steve
Univ. de Sherbrooke
(ncm,-Lockheed Martin)

Bertola, Marco
S.I.S.S.A.
(CRM-ISM)
Brightwell, Mark
Univ. of Glasgow
(CRM-ISM)
Buono, Luciano

Univ. of Warwick
(NSERC)

Casesnoves, Raquel
Univ. de Montréal
(CRM)

Chapoton, Frédéric

Langerman, Stefan
Rutgers Univ.
(CRM-McGill)
Loutsenko, Igor
Univ. de Montréal
(ncm,)

Maillot, Sylvain
Univ. Paul Sabatier
(CRM)

Matessi, Diego
Univ. of Warwick
(CRM-ISM)
Masakova, Suzana

Czech Technical Univ.
(NATO)

Deteix, Jean
Univ. de Montréal
(ncm,)

Fowler, Thomas
Georgia Institute of
Technology
(CRM-ISM)
Hagedorn, Thomas
Harvard Univ.
(Sloan Foundation)

Klucznik, Michael
Brandeis Univ.
(CRM)

Mei, Ming
Kanazawa Univ.
(CRM-McGill)

Pal, Ambrus
Colombia Univ.
(CRM-ISM)
Penskoi, Alexei
Univ. de Montréal
(CRM)

Prasad, Amritanshu

Univ. of Chicago
(CRM-MCcGill-CICMA)

Rasmussen, Jorgen
Univ. of Lethbridge
(CRM-ISM)

Saikia, Anupam

Loutsenko, Igor
Univ. de Montréal
(ncm,)

Polterovich, losif
Moscow State Univ.
(CRM-ISM)

Sikora, S. Adam
Univ. de Maryland
(CRM-ISM)
Tokeida, Tadashi

Princeton Univ.
(CRM)

Sikora, S. Adam
Univ. de Maryland
(CRM-ISM)
Tempesta, Piergiulio
Univ. degli studi di
Lecce

(CRM-ISM)

Urquiza, José

Univ. Pierre et Marie

Curie
(ncmy)

Vénéreau, Stéphane
Institut Fourier
(CRM-McGill-ISM)

Vitse, Pascale
Univ. de Bordeaux |

Paris VI Trinity College, Univ. of (CRM-ISM)
(LaCIM-CRM) Cambridge Wang, Sung Ho

Dai. Jack Jie (CRM-ISM) Duke Univ.

lowa State Univ. (CRM-ISM)

(CRM-ISM)
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Next is a separate list for the postdoctoral fellows specifically involved with MITACS projects
attached to the CRM. The affiliation listed indicates where the research is being done.

Bao, Weisheng
Montréal Heart Institute

Chavez, Francisco
Univ. of Toronto

Deerakhchan, Katayoun
Montréal Heart Institute

Farhat, Abdeljelil
CIRANO

Hong, Gu
Univ. of Waterloo

Hadjar, Ahmed
Polytechnique

Kagabo, Issa
Polytechnique

Langdell, Stephen
Univ. de Montréal

MIladenovic, Nenad
HEC

Nagai, Yoshihiko
Univ. McGill

MITACS Postdoctoral fellows 2001-2002:

Bao, Weisheng
Montréal Heart Institute

Bub, Gil
McGill Univ.

Capoross, Gilles
Univ. de Montréal

Chavez, Francisco
Univ. of Toronto

Deerakhchan, Katayoun
Montréal Heart Institute

Hadjar, Ahmed
Polytechnique

Hong, Gu
Waterloo Univ.

Ichiro, Takeuchi
Univ. de Montréal

Kagaho, Issa
Polytechnique

Nagai, Yoshihilo
McGill Univ.

Nagih, Anass
HEC

Rousseau, Guillaume
Univ. of Toronto

Schaefer, Carsten
Univ. McGill

Shinagawa, Kaori
Montréal Heart Institute

Stojkovic, Goran
Polytechnique

Nagih, Anass
HEC

Shinagawa, Kaori
Montréal Heart Institute

Slimang Leila
Univ. Laval

Stojkovic, Goran
Polytechnique

Stojkovic Mirda
Polytechnique

Sun, Hui
Montréal Heart Institute

Tateno, Katsumi
Univ. McGill

Villeneuve, Daniel
Polytechnique

Ziarati, Koorush
HEC

Takafumi, Kanamori
Univ. de Montréal

Tateno, Katsumi
McGill Univ.

Villeneuve, Daniel
Polytechnique

Wang, Xiangdong
Univ. de Montréal

Ziarati, Koorush
HEC

Zou, Rengiang
Montréal Heart Institute

CRM
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Visitors

Each year the CRM receives a large number of visitors. The majority are here to participate in scientific
activities: in the year 2000-2001, 1797 such participants registered for workshops run solely by the
CRM. In addition, the CRM helped fund about 21 other scientific events. The following list does not
include those short-term visitors, only those who visited for longer periods, ranging from over a week

to several months.

Abreu, Miguel
The Fields Institute

Arnéodo, Alain
C.N.R.S.

Artes, Joan C.
Univ. autonoma de
Barcelona

Asanuma, Terao
Toyama Univ.

Aschenbrenner, Matthias
Univ. of lllinois

Atoyan, Armen M.
Moscow Eng. Physics
Institute

Auroux, Denis
Ecole Polytechnique
(Palaiseau)

Bandrauk, André
Univ. de Sherbrooke

Ben-El-Mechaiekh, H.
Brock Univ.

Benali, Habib
CHU, Pitié-Salpitriere

Berest, Yuri
Cornell Univ.

Bertolini, Massimo
Univ. di Pavia

Biran, Paul
Tel Aviv Univ.

Bolibroukh, Andrej
Univ. de Strasbourg

Branner, Bodil
Technical Univ. (Denmark)

Bryant, David
McGill Univ.

Buium, Alexandru
Univ. of New Mexico

Bullough, Robin
Univ. of Manchester

Burnod, Yves
CHU Pitié-Salpétriere

Calin, lurie
Academy of Sciences of
Moldova

Campbell, Sue Ann
Univ. of Waterloo

Cao, Xifang
Yangzhou Univ.

Chadam, John
Univ. of Pittsburg

Chavarriga, Javier
Univ. de Lleida

Chekanov, Yuri
ETH Zurich

Chen, Huaihui
Nanjing Normal Univ.

Cojocaru, Alina Carmen
Queen's Univ.

Cozma, Dumitru V.
Tiraspol State Univ.

Cummins, Chris
Univ. Concordia

D'Acunto, Didier
Univ. de Savoie

Dancer, Andrew
Oxford Univ.

Dechevsky, Lubomir
Sofia Technical Univ.

Douady, Adrien
Univ. de Paris

Dubeau, Francois
Univ. de Sherbrooke

Dumortier, Freddy
Limburgs Univ.
Centrum, Belgique

Eynard, Bertrand
CEA Saclay

Francoise, Jean-Pierre
Univ. Paris VI

Frappat, Luc
CNRS, LAPP

Frougny, Christiane
LIAFA (Paris)

Garnero, Line
CHU Pitié-Salpétriere

Golding, Brian G.
McMaster Univ.

Grau, Maria Teresa
Univ. de Lleida

Grotschel, Martin
Univ. Berlin

Guruswamy, Sathya
Institute for Theoretical
Physics (Amsterdam)

Hadj-Amar, Hassiba
Institut aéronautique de
Saint-Cyr

Herz, Andreas
Humboldt-Univ. Berlin

Ilyashenko, Yulij
Steklov Institute

Jackiw, Roman W.
MIT

Jun, Li
Univ. de Montréal

Kaloshin, Vadim
Princeton Univ.

Kihel, Karim

Laforge, Christophe
Laboratoire de physique
du solide (Bruxelles)

Lamb, Jeroen
Imperial College

Le Bris, Claude
Ecole Nationale des ponts
et chaussées

Llibre, Jaume
Univ. Autonoma de
Barcelona

Longtin, André
Univ. d'Ottawa

Ludwig, Andreas
Univ. of California,
Santa Barbara

Mardesic, Pavao
Univ. de Bourgogne

McLarity, Colin
Case Western Reserve Univ.

Miasnikov, Alexei
City College of CUNY

Michaux, Christian
Univ. de Mons-Hainaut

Miller, Christopher
Ohio State Univ.

Monastyrsky, Michael
ITEP

Moosa, Rahim
Univ. of lllinois at Urbana-
Champaign

Mourtada, Albelraouf
Univ. de Bourgogne

Murty, Ram
Queen's Univ.

Novikov, Dmitry
Univ. of Toronto

Ono, Kaoru
Hokkaida Univ.

Ouansafi, Abdellatif
Univ. Mohammed V

Patera, Jan
Czech Technical Univ.

Pelantova, Edita
Faculty of Nuclear Sc. and
Physics Eng. (Czec
Republic)

Pereira, Jorge
Instituto de Matematica
Pura e Aplicada, Rio (Brazil)

Pidstrigach, Victor
Georg-August-Univ.
Goettingen

Pierre, Roger
Univ. Laval
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Polis, Michael P.
Oakland Univ.

Polterovich, Leonid
Tel Aviv Univ.

Pong, Wai Yan
Univ. of Illinois at
Urbana Champaign

Raffinot, Mathieu
Univ. de Versailles

Rolin, Jean-Philippe
Univ. de Bourgogne

Semerdjiev, Emil A.
Bulgarian Academy of
Science

Sikorav, Jean-Claude
Ecole Normale Supérieure
de Lyon

Speissegger, Patrick
Univ. of Wisconsin

Spiridonov, Vyacheslav
Laboratory of Theoretical
Physics (Dubna)

Stievenart, Nathalie
Univ. Concordia

Suba, Alexandru
State Univ. of Moldova

Svobodova, Milena
Faculty of Nuclear Science
and Physics Engineering

Thiriet, Marc
INRIA

Tompaidis, Stathis
Univ. of Texas at Austin

Tremblay, André-Marie
Univ. de Sherbrooke

Tsvelik, Alexei
Univ. of Oxford

Unser, Michael
Swiss Federal Institute of
Technology Lausanne

Van den Dries, Lou
Univ. of lllinois

Vulpe, Nicolae
Academy of sciences of
Moldova

Waterman, Michael
Univ. of Southern California

Wiegmann, Paul
Univ. of Chicago

Winfree, Arthur T.
Univ. of Arizona

Yakovenko, Sergey
The Weizmann Institute of
Science

Young, Carmen
Fields Institute

Zell, Thierry
Purdue Univ.

Zeron, Eduardo Santillan
Univ. Konstanz

Zhedanov, Alexei
Donetsk Univ.

Zhu, Huaiping
Univ. of Waterloo

CRM
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Management

Bureau

The Bureau consists of members from the
Université de Montréal (8 to 11 members) and
from the outside (2 to 5 members). The rector of
the Université and the dean of the Faculté des
arts et des sciences are represented on the
Bureau. Its role is to adopt the policies of the
Centre, to recommend the nomination and the
promotion of researchers and the appointment
of regular members, to advise the director on
the preparation of the budget and the
Université on the choice of the director.

Bengio, Yoshua
Dep. Dir. CRM,
Univ. de Montréal

Hussin, Véronique
Univ. de Montréal

Kowaliczko, Béatrice
Bergeron, Francois Secretary

UQAM
Léger, Christian

Advisory Committee

The Advisory Committee is constituted of
distinguished researchers from Canada and
abroad. Its members are either mathematicians
or scientists with close ties to the mathematical
sciences. The Advisory Committee is informed
periodically of the activities of the Centre,
through the director, and transmits any advice
that it deems relevant to the Bureau. The
directors and the deputy directors are members
of the committee; the outside members
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Univ. de Montréal

) LeTourneux, Jean
Cléroux, Robert Univ. de Montréal

Univ. de Montréal

Rémillard, Bruno
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Putnam, lan
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Univ. of Waterloo
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Melrose, Richard Rutgers Univ.

MIT
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Computer Facilities

The CRM offers to its members and visitors a
Unix environment based on a Sun Enterprise-450
equipped with four 400-MHz Ultra-Sparc
processors and 2 Gb of memory as a main
server, and a secondary server Sun Sparc-1000
with eight 40-MHz processors and 384 Mb of
memory for lightweight tasks. In 2000, the file
server has grown by 18 Gigabytes (for the
research group Physnum). This computing
power is distributed through the offices and
common rooms via 35 Sun workstations (from
Sparc-4 to Ultra-10) and several X-terminals.

The software libraries include compilers (FORTE
environment for C, C++ and Fortran, GNU
compilers, Java, etc.), symbolic manipulation
programs (Mathematica, Maple, Macaulay),
several text editors, web browsers, mail tools,
and most utilities common to the mathematical
world (fftw-Discrete Fourier Transform, dstool-
tool for dynamical systems, etc.). Upgrades to
TeX and its dialects are uploaded whenever they
are released. Unix softwares to interwork with
PC and Mac world are also installed, such as
SAMBA (PC file and printer server), StarOffice
(Office suite), and AUFS (file server for
Macintosh). In 2001, the Web server (Apache
under Unix) was updated with secured tool SSL
and a recognized 128-bit Thawte certificate that
enables secured registration for participants to
CRM activities. Also a new look to the contents
of our web pages is actually in progress since the
summer of 2001.

Security awareness has triggered new measures
and updates (for instance, the installation of
surveillance softwares), with more to come in
the future. In particular, all the CRM'’s
computers acquired within the last 2 years have
been connected to a new alarm system.

Since 1999, the CRM operates its own private
local area network (LAN): five BayNetworks
Baystack-450 switches, providing 120 ports on
twisted-pair at 10/100 Mb/s and 4 optic fiber
links supporting Gigabit Ethernet. This private
local network is linked to the network of the
Université de Montréal that maintains the
connections with RISQ (Réseau interordinateurs
scientifique québécois) and CA*net (the
Canadian internet transit service). Members and
guests are now able to connect their personal
laptops (or computers) on the CRM private

network directly, or, from outside the CRM
offices, through phone links to our PPP server
and its 4 modems.

The support staff works on Sun stations, X-
terminals or on Macintoshes tied to the Sun
server for all services, such as mail and backups.
A 3-years plan for replacement of all support
staff computers started in 1999 will be completed
in 2002. In Spring 2001, a project to implement
the phase 1 of a new database was initiated. This
database will help support staff to better manage
the contacts, activities, registrations to activities,
and offices of CRM. Phase 1 should be
completed by end of summer 2001, and a phase
2 is already planned for 2002.

For printing, the CRM has two HP-8000DN
workgroup printer (1200-dpi double-sided), a
jet-ink network printer Epson-900N for color
printing, and some small printers for support
staff.

The CRM has its servers installed in a room
specifically designed for computers, with
independent controlled environment and UPS
(Uninterruptible Power Supply).

The main server (Enterprise-450), 22 Sun
workstations Ultra-5 and Ultra-10 and the
complete Local Area Network installed in 1999
were all paid by a grant from the Canadian
Foundation for Innovation together with the
Government of the Province of Quebec and a
donation (20% of total value) from Sun
Microsystems (for computers) and Anixter (for
the network).
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Scientific Activities

The core of each year’s scientific programme at the CRM is its thematic programme. The topic is
chosen by the Advisory Committee for its scientific importance, its timeliness, and its impact on the
Canadian scientific community. Preceding years’ topics include: Probability and Stochastic Control
(1992-93); Dynamical Systems (1993-94); Geometry and Topology (1994-95); Applied and Numerical
Analysis (1995-96); Combinatorics and Group Theory (1996-97), Statistics (1997-98), Number Theory
and Arithmetic Geometry (1998-99), Mathematical Physics (1999-00). A year’s activities can combine a
good number of workshops and conferences, one or two Aisenstadt chairs, a number of visiting
scientists in residence, and some post-doctoral fellowships. Typically, there is some coordination with
Montréal universities to offer appropriate graduate courses in order to help graduate students
participate in the activities. The reports are presented in the language in which they were submitted.

Theme Year 2000-2001:
Mathematical Methods in Biology and Medicine

Overview

The year 2000-2001 at the CRM was devoted to
the rapidly developing field of mathematical
methods in biology and medicine. The
application of mathematics contributes to the
understanding of natural processes both through
mathematical models and their analysis, and
through the development and application of
mathematical methods of inference. The year
emphasized both aspects, with workshops
covering various applications of non-linear
dynamics in biology and medicine, as well as
genomics, and medical imaging.

The year has been a great success with more
than 1503 participants to the various activities of
the thematic year, including more than 700
graduate students and postdoctoral fellows.

10" CRM Summer School: Nonlinear
Dynamics in Biology and Medicine

May 22 - June 2, 2000
Org. : Jacques Bélair (Montréal)

Instructors : E. Doedel (Concordia), R. Edwards (Victoria), L.
Glass (McGill), M. Guevara (McGill), A. Longtin (Ottawa),
M. C. Mackey (McGill), J. Milton (Chicago), M. Titcombe
(UQAM), A. Vinet (Montréal), J. Bélair (Montréal).

Reprenant la formule & succés de I'Ecole du
méme titre (tenue en 1996, puis répétée en 1997)
au Centre de dynamique non linéaire en
physiologie et en médecine de McGill (CNLD),
cette Ecole offrait une solide introduction aux
outils de modélisation de régulation biologique
approchée par la théorie des systemes
dynamiques. Un accent particulier a été mis sur
les applications médicales, par une intégration
étroite de la théorie et des résultats

expérimentaux, tant de la littérature clinique que
de simulations numériques. Elle a attiré 55
participants dont 37 étudiants aux études
supérieures et boursiers postdoctoraux.

Deux traits distinctifs de cette Ecole sont dignes
de mention. D'abord, la tres étroite coordination
entre les différents enseignants, tous choisis
pour leurs connaissances acquises d'expérience
dans I'application pratique de la dynamique non
linéaire aux systemes biologiques. Souvent, dans
de telles Ecoles, les conférenciers connaissent
seulement un des deux aspects du domaine.
Ensuite, un laboratoire informatique quotidien
planifié pour illustrer les concepts des legons par
I'entremise d'expériences numériques utilisant
un logiciel écrit par les conférenciers. Des
étudiants des deuxiéme et troisieme cycle du
CNLD, de méme que les conférenciers ont fait
office d'assistants de laboratoire afin de servir de
compléments aux instructions du manuel de
laboratoire.

Une évaluation systématique a été recueillie
auprés des étudiants, et a démontré un taux
uniforme de tres grande satisfaction, invitant a
reprendre la formule dans le futur.

International Annual Meetings
Combinatorial Pattern Matching (CPM
2000)

June 21 - 23, 2000
Org. : Raffaele Giancarlo (Univ. of Palermo), David
Sankoff (Montréal)

Invited speakers : A. Broder (Altavista), F. Major (Montréal),
F. Pereira (AT&T Labs), I. Witten (Waikato, New Zealand).

Combinatorial  Pattern  Matching (CPM)
addresses issues of searching and matching
strings and more complicated patterns such as
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trees, regular expressions graphs, point sets, and
arrays. The goal is to derive non-trivial
combinatorial properties of such structures and
to exploit these properties in order to achieve
superior performance for the corresponding
computational problems. Over recent years a
steady flow of high-quality research on this
subject has changed a sparse set of isolated
results into a fully-fledged area of algorithmics.
This area is continuing to grow even further due
to the increasing demand for speed and
efficiency that comes from important and
rapidly expanding applications such as the
World Wide Web, computational biology, and
multimedia systems, involving requirements for
information retrieval, data compression, and
pattern recognition. The objective of this annual
CPM gathering was to provide to its 73
participants an international forum for research
in combinatorial pattern matching and related
applications.

5" Annual International Conference on
Computational Molecular Biology
(RECOMB 01)

April 22 - 25, 2001

Org. : David Sankoff (Montréal)

The premier annual meeting in computational
molecular  biology, featuring a highly
competitive selection of the best research papers
from cutting edge projects whose subjects are
computational and mathematical in nature.
RECOMB 2001 was a great success, with over
600 participants. It was held at the Wyndham
Hotel, in downtown Montreal, with a banquet in
the piano nobile of Place des Arts.

The Distinguished Biology Lecture was given by
Phillip Sharp (RNA Biology and the Genome); the
Stanislav  Ulam  Memorial Computational
Biology Address by George M. Church, (Hunger
for new technologies, metrics, and spatio-temporal
models in  functional genomics) and the
Distinguished New Technologies Lecture by
Mark Adams (The Sequence of the Human
Genome). Further keynote addresses were
delivered by Ywvonne Martin, The Role of
Computational Chemistry in Translating Genomic
Information into Bioactive Small Molecules, Roger
Brent, Information processing by cells and biologists,
Klaus Lindpaintner, Genetics and Genomics:
Impact on Drug Discovery and Development, Mark
Ptashne, Imposing Specificity by Regulated
Localization, Matthias Wilm, Creating the Backbone

for the Virtual Cell: Cell Mapping Projects on the
Run.

There were special sessions on Protein Structure
(Chair: Isidore Rigoutsos), Molecular Interactions
(Chair: Satoru Miyano), Expression Patterns
(Chair: Ron  Shamir), Sequencing by
Hybridization (Chair: Michal Linial), Sequence
Analysis | (Chair: Pavel Pevzner), Phylogeny and
Gene Duplications (Chair: Tandy Warnow),
Sequence Analysis Il (Chair: Michael Waterman),
Sequencing (Chair: Martin Vingron), Proteomics,
RNA Structure (Chair: Francois Major).

In addition the conference attracted 130 posters.
There were 13 commercial booths, as well as
software demonstrations by Entigen, InPharmix,
and Biobase.

Support was received from the US Department
of Energy, the US National Science Foundation,
Celera Genomics, Lion Bioscience, Compag, the
Ministere de [I'Industrie et du Commerce
(Québec), SmithKline Beecham, Aventis Pharma,
the Centre de recherche en calcul appliqué
(CERCA), the International Society for
Computational Biology and the Université de
Montréal.

Workshop on Novel Approaches in RNA
Informatics (NARI)

May 18 - 19, 2000

Org.: Frangois Major (Montréal)

Invited speakers: C. Duarte (Columbia), E. Rivas
(Washington), B. Shapiro (NCI), M. Venkantraman (lIsis
Pharmaceuticals Inc.), C. Wilson (UCSC),

Cet atelier visait wune discussion sur
I'algorithmique derriere les systemes
informatiques les plus nouveaux et les plus
sophistiqués en science de I'ARN. Les 46
participants ont bénéficié des présentations par
les conférenciers invités: C. Duarte From 20
atoms to 2: descriptors of RNA conformation;
E.Rivas Computational paradigms for RNA
structure analysis and prediction: a multifaceted
approach; M.Venkantraman RNA structure based
drug design; C.Wilson Informatic approaches to
RNA secondary and tertiary structure prediction.
Les étudiants ont également eu I'opportunité de
présenter leurs travaux de recherche lors d’une
session spéciale et sous forme d’affiches.
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Workshop on Bioinformatics

May 17, 2000

Org. : Nadia EI-Mabrouk (Montréal)

Tenu dans le cadre du 68° congrés de
I’Association canadienne-francaise pour
I'avancement des sciences, ce colloque d’une
durée d’un jour a abordé des aspects variés,
mais complémentaires, de la bioinformatique.
Le but du colloque a été de faire le point sur les
différentes expertises présentes au Canada et
d'aborder les nouvelles problématiques de la
bioinformatique.

La journée s'est déroulée sur deux sessions. Celle
du matin a porté sur I'analyse structurale et
fonctionnelle du génome. Ce domaine a pour
objectif d'exploiter la masse d'information
génétique disponible afin de découvrir les
éléments qui jouent un réle prépondérant dans
I'expression des génes, la fonction et la stabilité
des protéines et les interactions protéiques.

La premiére présentation a été celle de Pierre
Rouzé (Gent) qui nous a présenté, de fagcon tres
pédagogique, les différentes questions qui se
sont posées lors du séquencage et de
I'annotation du génome de la plante Arabidopsis
Thaliana, et comment ces données sont utilisées
pour déduire des informations sur l'expression
des genes. Donald Forsdyke (Queen’s) a ensuite
présenté différents aspects liés a la composition
en bases de I'ADN. Cette présentation a suscité
une discussion tres intéressante. L'un des projets
majeurs des chercheurs canadiens consiste a
exploiter les  données  structurales et
fonctionnelles du génome dans le but de
comprendre, modéliser et prédire les
conséquences des pathways métaboliques.
Anthony Kusalik (Saskatoon) et Gregory Butler
(Concordia) nous ont présenté des aspects
importants de ces études. Isabelle Barrette
(Montréal) et Guylaine Poisson (Montréal) ont,
guant a elles, présenté une étude concernant des
motifs conservés impliqués dans les maladies du
prion. Cette présentation a suscité I'intérét de la
journaliste présente.

La deuxiéme session, qui a eu lieu I'aprés-midi,
portait sur la Génomique comparative et la
phylogénie. La méthode traditionnelle pour
déduire des relations d'évolution entre les
espéces consiste a comparer les séquences d'un
méme gene dans différents génomes.
Cependant, des genes différents fournissent des
informations  différentes. Une  méthode
alternative consiste a comparer I'ordre des génes
dans les génomes en considérant des mutations

globales (opérations de réarrangement de blocs
de génes.) Etant donné qu'une multitude de
génomes sont maintenant complétement
séquencés, en particulier des génomes de
bactéries, il devient possible d'inférer des
relations d'évolution a partir de la totalité du
matériel génétique des especes. Les études
d'évolution ne sont pas seulement intéressantes
d'un point de vue théorique. Elles servent
également a orienter la comparaison de
séquence d'une maniére a faciliter la prédiction
des structures d'ARN et de protéines, et par
conséquent, la fonction de ces protéines.

Les conférenciers invités, N. EI-Mabrouk
(Montréal), A. Nip (Montréal) et D. Sankoff
(Montréal), ont abordé des aspects différents liés
a la construction d'arbres de phylogénie, au
calcul de distances d'évolution basées sur l'ordre
des génes et a la construction de cartes
génétiques facilitant la comparaison génomique.

Le succes de ce colloque ne fait aucun doute
puisque plus de 30 personnes y ont assisté, ce
qui dépasse toutes les estimations initiales. Les
participants étaient des étudiants des différentes
universités francophones et anglophones de
Montréal, quelques étudiants de I'Université de
Sherbrooke et également des personnes
travaillant dans des entreprises privées liées de
prés ou de loin a la bioinformatique. Cette
diversité d'audience a suscité des questions et
des discussions trés intéressantes tout au long de
la journée.

Workshop on Molecular, Metabolic,
and Gene Control Networks

September 9 — 13, 2000

Org. : Michael C. Mackey (McGill)

The living cell is a marvellous chemical machine,
carrying out thousands of chemical and physical
transformations that permit its own survival and
reproduction. Every chemical and physical
process within the cell must be exquisitely
regulated at the molecular level to meet the
demands of life. A fundamental goal of modern
cell biology is to uncover these molecular control
circuits and to understand how they orchestrate
the observed physiological properties of the
living cell.

These problems are crying out for mathematical
analysis and simulation. The Millennium Reviews
issue of Cell (January 7, 2000) highlighted a
pressing need for theoretical and computational
tools to make sense of the dynamical interactions
among proteins in these fundamental regulatory
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networks. For instance, Brent (Genomic Biology,
pp 169-183), after reviewing modern
developments in genomics and proteomics,
points out that "For a few prokaryotes and
subsystems within eukaryotic cells, we are at or
near a level of description where we can
enumerate key players... Better predictive
ability may depend on representations [of the
key players] that incorporate  kinetic
information. The classical frameworks for this
are, of course, systems of differential equations
that describe the rates at which enumerated
species change."

This workshop focused on the molecular
regulatory systems that control cell metabolism,
gene expression, environmental responses,
development, and reproduction. As in man
made machines, these regulatory networks can
be described by non-linear dynamical equations,
for example, ordinary differential equations,
reaction-diffusion equations, stochastic
differential equations, or cellular automata. The
invited talks illustrated a range of theoretical
problems presented by modern concepts of
cellular  regulation, some strategies for
converting molecular  mechanisms into
dynamical systems, some useful mathematical
tools for analyzing and simulating these
systems, and the sort of results that derive from
serious interplay between theory and
experiment.

The workshop was attended by 41 individuals
from Canada, the United States, Mexico and five
European countries. They ranged from senior
university faculty (20) through postdoctoral
fellows (5), graduate students (12) and medical
students (1) to undergraduates (3). According to
the attendees, the workshop was highly
successful. The organizer continues to receive
positive comments, as well as requests for a
repeat venue. Another sign of its success is that
the Editorial Board of the American Institute of
Physics journal Chaos invited John Tyson and
Michael Mackey to co-edit a Focus Issue of that
journal for the first number of volume 11
(March, 2001).

The format of three talks in the morning and two
talks in the afternoon afforded participants the
opportunity to interact informally. There were
also other occasions to meet in an informal and
relaxed atmosphere, which were one of the
prime contributors to the success of the
workshop. There were 19 invited talks spanning

the four days: Dennis Bray, Stochastic Models of
Cell Signalling; George Church, New Technologies
and Models in Time-series RNA Array Data; John
Ross, New Approaches to Determining Mechanisms
of Complex Reactions; Joe Mahaffy, DNA
Replication and Cell Growth for E. coli; Leon Glass,
Can Simple Equations be Used to Model Real Gene
Networks?; James Ferrell, Biochemical Hysteresis
and the Irreversibility of the Differentiated State;
John Tyson, Control of the Eukaryotic Cell Cycle:
Molecules, Mechanisms, and Mathematical Models;
Paul Smolen, Modeling Circadian Oscillations with
Interlocking Positive and Negative Feedback Loops;
Kurt Kohn, Molecular Interaction Maps as
Information Organizers and Simulation Guides;
Marc Roussel, Invariant Manifold Methods for
Metabolic Model Reduction; Moises Santillan,
Mathematical Models of the Tryptophan Operon:
Modeling Development and Stability Analysis;
Denis Thieffry, Qualitative Analysis of Gene
Networks; Hanspeter Herzel, Extracting
Information from cDNA Arrays; James Collins, The
Design and Construction of a Genetic Toggle Switch;
Raima Larter, Calcium Waves and Other Nonlinear
Dynamic Behaviors in the Brain; Albert Goldbeter,
Modeling the Molecular Bases of Ultradian and
Circadian Rhythms; Roland Somogyi, Challenges in
Data Mining and Computational Modeling for the
Interpretation of Molecular Networks; Johan
Paulsson, Copy Number Control in Plasmid
Replication.

Workshop on Gene Order Dynamics,
Comparative Mapping and Multigene
Families (DCAF)

September 22 — 25, 2000, Ste-Adéle
Org. : David Sankoff (Montréal), Joseph H. Nadeau (Case
Western Reserve University)

Invited speakers: S. Andersson (Uppsala University), Jeffrey
Boore (University of Michigan), P.Bork (EMBL Germany),
G.Brown (Univ.Victoria), D.Bryant (McGill), A.Caprara
(Univ.Padova), O.Cohen (Univ. Joseph Fourier), J.Cotton
(Univ. of Glasgow), J.Demongeot (Université Joseph Fourier
de Grenoble), K.M. Devos (Norwich Research Park), J.Dicks
(Norwich Research Park), E.Eichler (Case Western Reserve
University), N.EI-Mabrouk (Univ.Montréal), K.Eriksson
(Malardalen Univ.), C.Gallut (Université Pierre et Marie
Curie), D.Goldberg (Cornell University), A.L. Hughes
(University of South Carolina), R.K. Jansen (University of
Texas), J.Kleinberg (Cambridge University), G.Lancia
(University of Padova), D.Liben-Nowell (Massachusetts
Institute of Technology), L.A. Lyons (University of
California Davis), B.F. McAllister (University of Texas at
Arlington), A.McLysaght (University of Dublin), J.Meidanis
(Universidade Estadual de Campinas), A.Nip (Université de
Montréal), I.Parkin (Agriculture and Agri-Food Canada),
A.H. Paterson (University of Georgia), |.Pe'er (Tel Aviv
University), P.A.Pevzner (University of Southern California),
D.Sankoff (Université de Montréal), D.J.Schoen (McGill
University), R.Shamir (Tel Aviv University), J.Tiuryn
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(Warsaw University), Z.Trachtulec (Academy of Sciences of
the Czech Republic), T.J. Vision (Cornell University), D.
Waddington (Roslin Institute, Edinburgh), J.E. Womack
(Texas A&M University).

This meeting brought together 68 scholars in the
biological and mathematical sciences working
on genome rearrangement, mapping, and the
evolution of gene families in human, animal,
plant, other eukaryote, prokaryote, organellar,
and viral genomes.

Workshop on Nonlinear Dynamics and
Biomathematics

October 3 - 6, 2000

Org. : Pierre Auger (Lyon), Jacques Bélair (Montréal),
Jacques Demongeot (Grenoble), Christiane Rousseau
(Montréal), Philippe Tracqui (Grenoble)

Invited speakers: O. Arino (Pau), P. Auger (Lyon), J. Bélair
(Montréal), H. Benali (CHU Pitié Salpétriere), A. Bourdou
(INSERM), R. Bravo de la Parra (Alacala), S.A. Campbell
(Waterloo), C. Chevalet (Toulouse), F. Clarke (Lyon), J.-L.
Coatrieux (Rennes 1), M. Courtemanche (Montréal), J.
Demongeot (Grenoble), L. Glass (McGill), A. Goldbeter (UL
Bruxelles), B. Goulard (Montréal), J.-M. Lina (Montréal), S.
Lessard (Montréal), A. Longtin (Ottawa), N. Raissi
(Morocco), D. Salahub (Institut Steacie), P. Tracqui
(Grenoble), B. A. Vinet (Hépital du Sacré-Coeur), G.
Wolkowicz (McMaster).

Ce colloque s’est tenu dans le cadre et sous le
format des Treiziemes Entretiens Jacques-
Cartier. Tous les participants ont beaucoup
apprécié le colloque et noté la trés grande qualité
des exposés. Une particularité de ce colloque est
gue la plupart des exposés ont été donnés en
francais et beaucoup de participants ont
apprécié cette chance unique qui leur avait été

donnée de faire de la science en frangais.

Les cinq organisateurs du colloque: Pierre
Auger (Lyon 1), Président de la Société Francaise
de biologie théorique, Jacques Demongeot
(Grenoble), Président de la Société européenne
de biologie théorique et de biomathématique,
Philippe Tracqui (Grenoble), Jacques Bélair
(CRM et SCMAL), Christiane Rousseau (CRM et
SMC) se sont rencontrés pour explorer les
possibilités de collaboration future entre les
biomathématiciens et les sociétés scientifiques
les représentant. Du c6té canadien le réseau
canadien de centres d’excellence MITACS vise a
développer les retombées industrielles des
mathématiques dans les systemes complexes, et
le secteur biomédical y occupe une place de
choix. Ce réseau suit la création du réseau de
calcul et de modélisation mathématique, rcm,, un
consortium québécois de centre de recherches en
sciences mathématiques visant a offrir une
vitrine unifiée aux industriels appelés a

employer et développer des technologies
hautement mathématisées. D’autre part, en
France, I'acquisition  conduite par la
modeélisation y est percue comme une Vvoie
privilégiée  permettant  de réunir les
communautés du traitement de signal et
d’image et de modélisation sur des recherches
communes.

Workshop on Memory, Delays and
Multistability in Neural Systems

October 11-15, 2000

Org.: André Longtin, (Ottawa )

The purpose of this high-level workshop was to
bring together scientists working on three
aspects of neural function: 1) memory, especially
short-term as opposed to long term; 2) delays in
neural activity propagation, and 3)
multistability, i.e. the coexistence of two or more
attractors for the dynamics of a system of
neurons. All invited speakers were neural
modelers with various levels of mathematical
expertise active in one or more of these areas.
Memory and multistability go together, since a
system with memory must evolve to one of
many coexisting states. However, multistability
has also been found in a variety of recent studies
without being associated with memory. Delays
enter the picture because they can make systems
multistable, and have been implicated in recent
studies of memory in real and artificial neural
networks.

The achievements of the workshop was to 1)
raise the awareness of the commonalities of
those areas, 2) enable new insights into solving
the mathematically challenging problems of
delays and multistability in nonlinear dynamical
systems, 3) ignite new collaborations between
the participants, and 4) spur the interaction of
theory with neurobiological experiment. This
latter interaction was possible because almost all
speakers worked on real neural systems. Key
figures in nonlinear delay-differential equations
also extended the workshop into the realm of
pure mathematics.

The open workshop attracted 50 participants. Its
format consisted of twenty-two 40-minute
invited talks and sixteen 20-minute contributed
talks, and a handful of poster presentations.
Each invited (contributing) speaker was
encouraged to finish after 30 (15) minutes to
allow plenty of discussion time, an important
aspect of the workshop. There had been no
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previous workshop of this timely subject, one of
the reasons for its success. The other reason was
the excellence and accessibility of the talks, and
the willingness of this diverse group to exchange
in a friendly atmosphere.

The workshop began with Dynamical Memory.
G. Carpenter gave an overview of adaptive
resonance theory for real-time neural networks,
emphasizing how synaptic strength can be
redistributed to enhance stable pattern learning.
S.  Becker modeled hippocampal-parietal
interactions in spatial memory, exploring how
they allow translation between allocentric and
egocentric spatial representations. Next came
more  general perspectives on  Neural
Computing. W. Maass put forth a "wetware"
theory better suited to neurons that the Turing
machine; it analyzes computations based on
transient events. Since responses to stimuli (such
as visual perceptions) exhibit multistability with
analog properties, unlike pure digital
multistability, Richard Hahnloser (MIT)
proposed a neuromime circuit with digital-like
multistability and analog amplification. In the
third session was on Delayed Dynamics, S.A.
Campbell and J. Belair gave an excellent joint
tutorial on bifurcation theory and multistability
applied to delay equations modeling neural
circuits. J. Wu analyzed how various patterns
such as equilibria, phase locked orbits, and
standing waves arose in simple networks with
delayed feedback. And U. Ernst showed how
multistability can lead to phase clustering in
subsets of cells in a neural network, with the
interesting result that the number of such
subsets decreases with increasing delay.

In the session on Recurrent Dynamics and Phase
Resetting, Leon Glass presented results from
studies on both cardiac and neural systems
where stimuli given at fixed delay can vyield
complex bursting rhythms. C. Canavier
presented an analysis of loop circuits of
oscillators in which delayed feedback gives rise
to  multistability. J. Milton  presented
experimental work supported by theory on
delayed recurrent neural loops that include a
computer. This led to fascinating speculations on
the neural code based on multistability and
statistical periodicity. K. Pakdaman gave a
different twist to delayed dynamics by analyzing
the transient properties of such circuits. The
sessions on Bursting Dynamics and Neural
Information Processing continued a progression

down to single cell dynamics, before moving
back up to more macroscopic network dynamics.
E. Izhikevich proposed an impressive
classification of bursting cells into 120 categories,
based on bifurcation theory. S.K. Han
demonstrated the stunning (and humbling!)
complexity of the bifurcation structure of a
simple "bursting"” circuit of two coupled
neuronal oscillators. K. Aihara presented the
computational and coding advantages of chaotic
spatio-temporal firing patterns. A. Herz
reviewed how neural nets can store temporal
patterns, and proposed that temporal relations
could be stored and later used for nontrivial
computations. A. Destexhe presented results on
real neocortical cells that suggest how they can
perform finer detection when their state is
highly noisy. And W. Gerstner developed an
integral equation formulation of his "spike
response method" to analyze the effect of delays
and noise on signal transmission.

M. Ding led the session on higher level
Sensorimotor Dynamics with an analysis of long
term correlations in timing errors that arise
(likely) from neural processes acting on multiple
time scales. R. Engbert presented a study of the
delayed coordination of eye saccades and
attention shifts during reading. Finally the
workshop wrapped up with the "highest level"
functions. C. Laing presented a model for
binocular rivalry, a form of multistable
perception that occurs e.g. with the Necker cube.
And H. Wilson tied a single cell property
(adaptation) to high-level multistable effects
such as perceptual oscillations (illusions,
binocular rivalry) and bursting during migraine
auras.

Workshop on Mapping and Control of
Complex Arrhythmia

October 29- November 1, 2000

Co-sponsor: Guidant Inc.

Org. : Leon Glass (McGill)

This workshop brought together a diverse group
of undergraduate and graduate students,
postdoctoral fellows, physicians, and industrial
representatives to discuss the control of complex
arrhythmias. There were attendees from Canada,
the United States, France, Switzerland,
Germany, Belgium, and Mexico. The conference
was partially funded by a grant from medical
equipment manufacturer Guidant Inc. The
conference was also closely related to the
MITACS project of Leon Glass and several
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individuals participating in that project attended
and spoke at the meeting.

The level of the presentations was uniformly
high, and there was a relaxed atmosphere and
schedule that allowed lots of time for discussion.
Although this was particularly beneficial for
students, several of the senior scientists
mentioned that unlike usual conferences, this
workshop had enough time for serious
discussion. In addition, the presence of several
experimentalists and physicians provided
connection  with  current medical and
experimental advances. The presentations of A.
Shrier (McGill), K. Stein (New York Presbyterian
Hospital), S. Nattel (Montreal Heart Institute) in
particular generated lots of discussions about
experimental methods and potential connections
between experimental and clinical work and
theory. Powerful computational approaches
were emphasized in presentations by M.
Guevara (McGill), J. Leon (Calgary), Y. Rudy
(Case Western), A. Vinet (Montreal), F. Fenton
(Northeastern), N. Virag (Medtronic Europe), C.
Zemlin (Berlin), N. Trayanova (Tulane), G.
Rousseau (Paris 7). The connections between
experimental observations and theory were an
important element of many of these
presentations. In some cases, physicists and
mathematicians have been successful in
initiating experimental and clinical studies in
collaboration with clinical and experimental
colleagues and this was a primary focus of
presentations by A. Garfinkel (UCLA), D.
Christini (Cornell University Medical College),
R. Ideker (Alabama), D. Gauthier (Duke), H.
Hastings (Hofstra). Beautiful analytic work on
complex dynamics was presented by A. Karma
(Northeastern) and V. Hakim (Paris). V. Krinsky
(Nice) presented ideas about a new medical
device to detect the source of serious
arrhythmias. Finally, though the focus of the
conference was on cardiac arrhythmias, there
were also two presentations concerning control
of neurological arrhythmias by J. Collins
(Boston) and A. Beuter (UQAM). Overall, there
was an excellent balance of topics on a common
theme and a critical mass of superb scientists.
Indeed, there were 54 participants, including 18
graduate students and 4 postdoctoral fellows.

Although there will be no conference
proceedings as such, several of the conference
participants will be invited to contribute to a
Focus issue on Complex Arrhythmia in the

journal Chaos. This conference should therefore
have a long-term impact on the future
development of this field.

Workshop on Fractal and Modeling in
Structural and Dynamical Analysis

November 11 — 14, 2000
Org. : Jacques Bélair (Montréal), Fahima Nekka (Montréal)

Invited speakers: A. Arnéodo (C.N.R.S.), Y. Ashkenazy
(Boston), D.R. Bickel (Texas), Q. Cheng (York), S. Dubuc
(Montreal), A. Einstein (Mt. Sinai), A. Khalil (Laval), A.P.
Kirilyuk (Institute of Metal Physics, Kiev), H. Kitaoka
(Osaka), L.S. Liebovitch (Florida Atlantic), S. Lovejoy
(McGill), S. Lubkin (North Carolina), F. Nekka (Montréal), B.
Sapoval (Polytechnique), C. Tricot (Clermont-Ferrand), M.J.
Turner (De Montfort)

Les développements les plus récents de la
géométrie fractale, tant du point de vue
mathématique que du point de vue des
applications, ont été présentés. Les conférenciers
ont systématiquement insisté sur les obstacles
entre la théorie et la pratique, mais aussi
présenté des avenues fort prometteuses d'emploi
des outils fractals dans I'analyse de nombreuses
structures biologiques, incluant la génomique
fonctionnelle. La lacunarité, en particulier, a été
identifiée comme un concept digne d'un
traitement mathématiquement plus approprié
gue celui disponible actuellement.

La conférence a attiré 35 personnes dont 11
étudiants aux études supérieures et 2 boursiers
postdoctoraux. Les commentaires des
participants, comme des conférenciers, ont été
trés positifs, quelques-uns de ces derniers
manifestant par courriel leurs remerciements
aux organisateurs.

Workshop on Mathematical Methods
in Brain Mapping

December 10 - 11, 2000

Org. : Keith Worsley (McGill)

Invited speakers: R. Adler (TECHNION), J. Ashburner (Inst.
of Neurology Funct. Imaging Lab.), J. Aston (London), E.
Brown (Harvard), M. Chung (McGill), A. Dale (Harvard), K.
Friston (Inst. of Neurology Funct. Imaging Lab.), G. Glover
(Stanford), N. V. Hartvig (Aarhus), M. Hurdal (Florida
Atlantic), S. Kiebel (Inst. of Neurology Funct. Imaging Lab.),
N. Lange (Harvard Psychiatry & BioStats), J.-F. Mangin
(Service Hospitalier Frédéric Joliot, Orsay), T. Ozaki (Tokyo),
J.-B. Poline (CEA), J. Polzehl (Weierstrass Inst.), J. Riera
(Cuban Neuroscience Center), S. Smith (Oxford), J. Taylor
(McGill), P. Valdes (Cuban Neuroscience Center)

Brain mapping is a rapidly growing research
field that tries to understand human brain
function and anatomy using 3D images from
MRI, fMRI, PET, EEG and MEG and applying
geometry, topology, statistics, and random
fields. This workshop brought together 63
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participants including mathematicians and
statisticians interested in brain mapping, and
medical researchers interested in mathematical
and statistical methods for the analysis of brain
mapping data. Talks were organized in four
sessions: fMRI (Friston, Glover, Smith, Hartvig),
fusion of fMRI and EEG (Dale, Brown, Riera,
Ozaki, Valdes), structure (Mangin, Ashburner,
Hurdal, Aston), cortical surface mapping
(Poline, Kiebel, Chung, Polzehl, Taylor).

Workshop on Population Genetics at
the Molecular Level

March 8 — 11, 2001

Org. : Brian Golding (McMaster)

The focus of this workshop was the recent
developments that have occurred in population
genetics as a result of the many new innovations
that have occurred in the biological technologies
devoted to analysing molecular variation. It is
now possible to determine the differences that
exist between individuals, between populations
and between species in the finest molecular
detail. We can now routinely determine the
DNA nucleotide sequence over a length of
thousands of base pairs from hundreds of
individuals within a week’s time. This has
necessitated corresponding changes in the
theory that is used to make biological sense of
this information. The amount of data and its
precision have provided far more biological
information that was extracted by previous
theories. The new theoretical developments have
largely been attempts to extract this added level
of information present within the data but much
of it has also been in response to surprises that
the new data has presented. As an example of
just one of these surprises is the suggestion that
bacterial genes are often not vertically
transmitted. Most students are taught that an
individual inherits their genes one copy from
their mother and one copy from their father. Or
in the case of bacteria, the single copy from their
parent. But the sequence data that has been
collected so far, and or analysis of it suggests
that this is often not the case and that bacteria
can simply pick up new genes from their
environment and then incorporate these genes
into their permanent genome. This unusual
finding is forcing a re-interpretation of much of
the evolution of bacteria.

There were eleven invited speakers. These
individuals were chosen primarily as
representatives of the young and exciting new
theoreticians that will be shaping the structure of
the population genetics theory over the coming

decade. The invited speakers were Manolo Gouy
(Bernard-Lyon), Reconstruction of Distant
Phylogenetic Relationships: Effect of more Realistic
Models of Molecular Evolution, Ziheng Yang
(University College, London), Estimation of
Synonymous and Nonsynonymous Substitution
Rates and Evolution of Mammalian and Drosophila
Nuclear Genes, Spencer Muse (North Carolina
State), Modeling Heterogeneity of Nucleotide
Substitution Rates, Rasmus Nielsen (Cornell),
Estimating  Selection Coefficients from DNA
Sequence Data using Codon based Likelihood Models,
Bruce Rannala (Alberta), High-resolution
Multipoint Linkage Disequilibrium Mapping in the
Context of a Human Genome Sequence Andrey
Rzhetsky (Columbia), Computational Analysis of
Regulatory ~ Networks,  John Huelsenbeck
(Rochester), Likelihood-based Inference of Large
Phylogenies, Sudhir Kumar (Arizona State),
Estimating Neutral Substitution Rate in Mammals,
Jeff Thorne (North Carolina State), Rate Evolution
and Divergence Time Estimation, Daniel Schoen
(McGill), Transposon Dynamics in Plants:
Inferences from Phylogenetic Analyses and Site
Occupancy Data, and Brian Golding (McMaster),
Methods to aid in the Determination of Allelic
Histories.

The first talk demonstrated that unless very
realistic models of evolution are used to infer
phylogenetic histories then an incorrect
inference might be made. This is very important
for the revolutionary finding noted above - the
suggestions of horizontal transfer are based on
unusual phylogenetic histories - and on the
organisms that we think the lineage leading to
humans ultimately originated from. The next
three talks each developed more accurate but
also more complicated likelihood models that
incorporated the effects of individual
nucleotides in a non-independent manner
(codon  models incorporating  selection)
throughout the length of genes. The next two
talks incorporated larger data sets that are being
generated by genome projects to develop
methods to map human genes and to map
interaction pathways among proteins. The talks
by Dr. Huelsenbeck and Dr. Thorne made use of
likelihood Monte Carlo Markov models to
reconstruct large phylogenies and to determine
when rates of evolution might have changed
within a phylogeny. The talk by Dr. Kumar was
an attempt to use the massive amount of data
from many mammalian species to estimate
synonymous substitution rates. The talk by Dr.
Schoen analyzed patterns of transmission of
transposable elements in plants and lastly, Dr.
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Golding presented some theory that permits
calculation of the probabilities of individual
allelic phylogenies.

The workshop attracted a comparatively large
attendance. All told there were 62 registered
participants including 34 graduate students and
7 postdoctoral fellows. There were participants
from the United States, India, Germany, Brazil,
and Canada.

Workshop on Mathematical
Formalisms for RNA Structure

April 26 — 27, 2001
Org. : Frangois Major (Montréal)

Invited speakers: J. Brown (NCSU), J. Burke (Vermont), M.
Carrillo (Stanford), D. Case (Scripps), Y. Ding (New York), S.
Harvey (Alabama), P. Legault (Georgia), S. Lemieux
(Montréal), N. Leontis (Bowling Green), J.-P. Perreault
(Sherbrooke), P. Schuster (Vienna), P. Thibault (Montréal), A.
Waugh (Stanford), E. Westhof (CNRS-Strasbourg).

Cet atelier visait une discussion sur I'état de l'art
de l'informatique de I'ARN. Nous avions invité a
notre avis les experts mondiaux dans la matiere
et nos objectifs furent atteints.

Les participants de I'industrie (US et Europe) et
des sciences de I'ARN du Québec et des
alentours furent pour la plupart impressionnés
par le calibre des participants et des
présentations. Somme toute, un excellent et de
haut calibre atelier dans le domaine de I'ARN,
probablement un des meilleurs dans le domaine
depuis la conscientisation de l'importance de
I'informatique en sciences de I'ARN. Le
programme fut complété par une session
d'affiches.

Les participants ont manifesté leur désir de voir
cet événement se répéter en 2002 et possiblement
les années suivantes.

Courses and Seminars
Combinatorial Pattern Matching

June 19 - 20, 2000
Org. : David Sankoff (Montréal)

Invited speakers: D. Bryant (Montpellier), N. El-Mabrouk
(Montréal), R. Giancarlo (Palermo), C. Lam (Concordia), L.
Parida (IBM T.J. Watson Research Center), I. Witten
(Waikato, New Zealand).

Preceding CPM2000, this was a two-day tutorial
on sequence analysis and other topics in
computational biology and pattern matching
that attracted 29 participants. The lectures titles
were BLAST ! How do you search sequence
databases?  (G.Butler, C.Lam, G.Grahne);
Phylogeny  (D.Bryant); Algorithmic aspects of
speech  recognition  (R.Giancarlo);  Genome
rearrangement (N.EI-Mabrouk); Flexible-pattern

discovery (L.Parida); Adaptive test mining: inferring
structure from sequences (I.H.Witten).

Developing the Tools: A Canadian
Bioinformatics Workshop

June 26— July 1, 2000
Org. : Christopher Hogue (Toronto), Frangois Major
(Montréal)

The purpose of the workshop was to give the
participants practical expertise and skills to
parse and to manipulate the output of
bioinformatics software; to modify and to extend
existing bioinformatics software tools; to
develop and to implement new bioinformatics
data abstractions; to develop new bioinformatics
applications using C++, Java; to build simple
tools using the NCBI toolKkit.

Techniques in Brain Mapping

December 5 - 8, 2000
Org. : Keith Worsley (McGill)

Invited speakers: R. Adler (TECHNION), N. Lange
(Harvard), P. Valdes (Cuban Neuroscience Center).

In preparation for the workshop on brain
mapping, three series of introductory lectures
were given to 69 participants: R. Adler Gaussian
random fields: basics, maxima, Euler characteristics;
P.Valdes EEG/MEG tomography: basics, statistical
issues; N.Lange Brain mapping and anatomical
magnetic resonance, functional and pharmacological
imaging.

Fractals and Wavelets in Medical Imaging

February 23 - 24, 2001
Org. : Jean-Marc Lina (Montréal), Fahima Nekka
(Montréal)

Invited speakers: M. Unser (Swiss Federal Institute of
Technology, Lausanne)

L'atelier Ondelettes, fractales et imagerie médicale a
été organisé selon le format d'une série de
conférences données au Centre de Recherches
Mathématiques. La plupart des conférenciers,
qui sont des experts reconnus au niveau
international, ont été invités a exposer des mini-
cours, suivi d'un séminaire portant sur les
aspects les plus récents de leur recherche. Cette
formule a été autant appréciée par les
conférenciers que les participants.

Le premier conférencier, le Prof. M. Unser, est
directeur du groupe d'imagerie biomédicale a
I'Ecole Polytechnique Fédérale de Lausanne
(Suisse.) C'est un expert en imagerie et au
traitement de l'information par les méthodes
hiérarchiques et par les analyses en ondelettes
et splines. En février 2001, le Prof. Unser a
donné quatre conférences: Splines: a perfect fit for
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image processing, Pyramids and wavelets, Wavelets
in biomedical imaging et Towards a unification:
Wavelets, fractals, and radial basis functions.

Les autres évenements se rattachant a cet atelier
sont des conférences et tutoriaux présentés au
cours de l'automne 2001. En octobre, le Prof.
Noel Cressie (Dep. of Math. and Statistics, Ohio
State Univ.) présente les modeéles graphiques
hiérarchiques et leurs applications en
estimation de processus spatiaux (imagerie
cérébrale); en novembre, le Prof. Rolf Riedi
(Rice Univ., Texas) donne un exposé sur les
processus multifractals; cet exposé est suivi par
celui du Prof. Paul Scheunder, directeur du
Vision Lab. Department of Physics a
I'Universitée de Antwerp (Belgique), a propos
de traitement de lI'information dans les images
médicales. Les autres conférenciers sollicités
sont les Prof. Stella Atkins (Simon Fraser
Univ.), Jacques Levy-Vehel (INRIA, Fr.) et
Heinz-Otto Peitgen, directeur de CeVis &
MeVis a I'Université de Bremen (Germany).

Showecase for Competing Technologies for
Phylogenetics (SCOPH)

April 19 - 21, 2001

Org.: David Bryant (Montréal), David Sankoff (Montréal)
Invited speakers: Olivier Gascuel (Montpellier, France),
Tandy Warnow (Austin), David Bryant, Andreas Dress
(Bielefeld, Germany), Kevin Nixon (Cornell), David Sankoff,
David Swofford, John Hulsenbeck (Rochester), Mike Steel
(Canterbury, NZ), Tom Hagedorn, and Joe Felsenstein (U.
Washington)

Phylogenetics is the study of evolutionary
history: the patterns of speciation and

development that gave the diversity of life on
earth. Phylogenetics is important not only for
fundamental research; there are important
applications in medicine, agriculture,
conservation and ecology. The last decade or so
has seen a remarkable growth in the field of
evolutionary biology, due mainly to the
interaction with molecular biology. Nucleotide,
protein and, more recently, genomic data have
proven to be invaluable sources of phylogenetic
information.

Phylogenetics is now a thoroughly inter-
disciplinary field, involving researchers from
biology, ecology, bio-chemistry, computer
science, mathematics and statistics. Inevitably,
such diversity in backgrounds has led to
difficulties in communication between
researchers from different areas. The main goal
of SCOPH was to begin to break down some of
these barriers. We invited leading experts of
phylogenetic technologies to present ninety-
minute lectures covering both background
material and recent developments. The speakers
were encouraged to stimulate discussion and
qguestions, and the attendees had the
opportunity to have their phylogenetic questions
answered by some of the top experts in the field.
The approach proved popular: so popular in fact
that we were forced to limit the number of
registrants to the conference.
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S ¢ i1 e n t i f i1 ¢ A ¢ t 1 v i1 t i e s

Aisenstadt Chair

The Aisenstadt Chair was endowed by Montréal philanthropist Dr. André Aisenstadt. Under its
auspices, one or two distinguished mathematicians are invited each year for a period of at least one
week, ideally one or two months. During their stay the lecturers present a series of courses on a
specialized subject. They are also invited to prepare a monograph. At the request of Dr. Aisenstadt, the
first of their lectures should be accessible to a wide audience. Previous holders of the Aisenstadt Chair
are: Marc Kac, Eduardo Zarantonello, Robert Hermann, Marcos Moshinsky, Sybren de Groot, Donald
Knuth, Jacques-Louis Lions, R. Tyrell Rockafellar, Yuval Ne’eman, Gian-Carlo Rota, Laurent Schwartz,
Gérard Debreu, Philip Holmes, Ronald Graham, Robert Langlands, Yuri Manin, Jerrold Marsden, Dan
Voiculescu, James Arthur, Eugene B. Dynkin, David P. Ruelle, Robert Bryant, Blaine Lawson, Yves
Meyer, loannis Karatzas, LaszI6 Babai, Efim |. Zelmanov, Peter Hall, David Cox, Frans Oort, Joel S.
Feldman, Roman Jackiw, and Duong H. Phong.

The CRM was honoured to have as Aisenstadt chairholder, during the 2000-2001 theme year in
Mathematical Methods in Biology and Medicine, Professors Michael S. Waterman of the University of

Southern California and Arthur T. Winfree of the University of Arizona.

Professor Michael S. Waterman
University of Southern California
Michael S. Waterman
is Professor of
Mathematics, of
Biological Sciences, of
Computer Science, and
University Professor at
the  University  of
Southern  California.
He obtained a B.S. and
an M.S. in Mathematics
from Oregon State University before earning an
M.A. and a Ph.D. in Statistics from Michigan
State University. He started his academic career
at the Idaho State University before spending
more than five years at the Los Alamos National
Laboratory, including two years as Project
Leader. He took his current position in 1982.

Many awards have been bestowed on Professor
Waterman, including being named Fellow of the
American Association for the Advancement of
Science, of the Institute of Mathematical
Statistics, of the John Simon Guggenheim
Foundation, and of the American Academy of
Arts and Sciences. He is also one of only eight
USC professors to hold the rank of University
Professor and the first person to be appointed
Celera Genomics Fellow.

He has served the community in various
different ways, including as a member on
Scientific Advisory Boards, session chair at an
Oberwolfach  meeting, member of the
Programme Committee of the 9" Genome
Informatics Workshop in Japan, and co-founder
of the conference RECOMB, as well as member

of its steering and programme committees. He
has also served on many Editorial Boards,
including as co-founder and Editor-in-chief of
the Journal of Computational Biology and Associate
Editor of the Bulletin of Mathematical Biology, and
the Annals of Combinatorics. He has published
more than 150 journal articles, one book, and
edited or co-edited eight volumes.

His research concentrates on using
computational approaches to study molecular
sequence data. Currently the sequence databases
double in size every two years, and new
developments in sequencing technology could
accelerate this rate of growth. The importance of
computational methods to molecular biology is
certainly growing proportionally. Part of his
work has been to develop relevant and rigorous
algorithms to compare and analyze nucleic acid
and protein sequences. He was the first to
introduce multiple gap weights to alignment
algorithms and is co-developer of the Smith-
Waterman algorithm. He is now studying the
effects of different weighting schemes such as
the Dayhoff matrix on the resulting optimal
alignments. Also he has been studying the
expected progress of physical mapping
experiments which depends on the cloning
vector, the fingerprinting scheme, etc.

Professor Waterman made two visits to the
CRM. During his first visit, he gave three talks.
Reading DNA Molecules, covered computational
aspects of DNA sequencing which is at the
intersection of molecular biology, biotechnology,
and computing. In Estimating Optical Maps, he
considered a fundamentally new experimental
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approach to constructing restriction maps called
Optimal Mapping, developed by Schwartz et al.
(1993), which can rapidly produce ordered
restriction maps of single DNA molecules by
fluorescence microscopy. He discussed the use
of a hierarchical Bayes model based on a mixture
model with normal and random noise, a highly
computer-intensive method for which an
efficient algorithm is required. The Probability of
Matching Random Maps considers the challenging
problem of estimating the probability of
observing a random match as good as obtained
from the comparison of ordered restriction maps
produced by gel electrophoresis or by optical
mapping. In his second visit, Professor
Waterman made two presentations. Sequence
Comparison and Database Searches touched upon
the dynamic programming approaches to
sequence analysis for the comparison of a DNA
or protein sequence with a database of known
sequences. He also developed the statistical
aspects of estimating statistical significance by
Poisson approximation. Finally, in Oceans and
Islands: Physical Mapping of DNA, he looked at a
simple statistical model that yields formulas to
predict progress of physical mapping projects
that are made by overlapping random clones.
The case of clones with characterized ends was
also covered.

Professor Arthur T. Winfree
University of Arizona
Arthur T. Winfree is
Regents Professor and
Professor of Ecology
and Evolutionary
Biology at the
University of Arizona.
He obtained a
Bachelor’s degree in
Engineering  Physics
from Cornell
University and a Ph.D. in Biology from
Princeton University. He began his academic
career as Assistant Professor of Theoretical
Biology at the University of Chicago before
moving to Purdue University. He is at the
University of Arizona since 1986.

Throughout his career, he has received a number
of honours and awards. In 1981, he received the
Japanese Society Promotion of Science Research
Fellowship. He then received the John Simon
Guggenheim Memorial Fellowship and the John

D. and Catherine T. MacArthur Prize in
theoretical biology. His contributions to
cardiology were later recognized by the
Einthoven Award given by the Netherlands
Royal Academy of Sciences, the InterUniversity
Cardiology Institute, and the Einthoven
Foundation. Recently, he was awarded the
Norbert Wiener Prize of 2000-2004 of the
American Mathematical Society and the Society
for Industrial and Applied Mathematics for
innovations related to biological rhythms.

He has served on various editorial boards
including Ecology & Ecological Monographs,
Journal of Theoretical Biology, Physica D,
International Journal of Chaos and Bifurcations,
and Chaos. He has written three well-known
books, including The Timing of Biological
Clocks which was also published in French,
German, Russian, Dutch, and Japanese. He also
wrote more than 160 papers.

Professor Winfree’s research has had a profound
impact on the important field of biological
rhythms, otherwise known as coupled non-
linear oscillators. An experimental
mathematician, he has set the agenda in that
field. He was the first to determine the
conditions under which a large population of
coupled non-linear oscillators would
synchronize. Many original ideas that have since
borne mathematical fruit were put forth by
Winfree in the course of this research. One was
the reduced description of a population of
weakly coupled non-linear oscillators in terms of
the phase of each oscillator. In studying the
entrainment of biological clocks by pulses of
light, he realized that topological transitions
might occur as the amplitude of the stimulus
changes. This led to a topological classification
that is used today to report the results of
virtually every phase-resetting experiment on a
biological system. It also led him to the
realization that there must be special stimuli that
would make a non-linear oscillator phaseless,
i.e., stop the oscillation. His notion of a phase
singularity has proved to be the key to the
understanding of spiral waves in two-
dimensional and of scroll waves in three-
dimensional excitable media, such as cardiac
tissue. The impact of these ideas on cardiac
electrophysiology has been enormous; indeed,
they completely define the field.

CRM Annual Report 2000 - 2001

25



During his one-month stay, Dr. Winfree gave
five talks. The first one, Vortices in Motionless
Media, looked at how certain chemical gels and
living heart muscle share an ability to excite in a
way that propagates by chemical reaction or
bioelectric currents. Both media support two
modes of propagation: one in a rectilinear
velocity, like sound or light, and one with an
angular, rotational velocity, like a tornado, the
latter causing sudden cardiac death. Much has
been learned about it from the chemical analogy
and the mathematical principles common to
both. In Unsolved Problems of the Heart, he
considers the two kinds of action potential of the
electric behaviour of the heart muscle: the
linearly propagating pulse of the textbooks, and
alternative vortex-like solutions. The latter have

many curious properties in three dimensions
which are better understood by computation.
The properties of rings in excitable media were
further explored in Linked and Knotted Vortex
Rings in Excitable Media and in Some Challenging
Puzzles Suggested by Vortices in Excitable Media.
Finally, Phase Patterns in Biological and
Chemical Oscillators took a look at circadian
body clocks whose synchronization by the
light/dark cycle determines a global pattern,
with singularities at the poles. Chemical
oscillators also exhibit phase patterns in three-
dimensional space. These seemed hard to
observe, but there is a computationally intensive
optical trick that makes it easy. Filaments of
phase singularity are seen.
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c t i v i t i e s

General Programme 2000-2001

The CRM’s general programme funds a wide variety of scientific events, both on-site and around the
world. Whether it be for specialized workshops for a small number of researchers, large meetings for
hundreds of participants or activities for high school or undergraduate students, the general
programme promotes research in mathematical sciences at all levels. The programme is quite flexible,

to allow for opportunities as they arise.

Canadian Journal of Statistics Read
Paper Session

June 4, 2000, Ottawa, Ontario

Org. : Christian Genest (Laval)

During the Annual Meeting of the Statistical
Society of Canada, a major scientific contribution
was read and discussed publicly. The paper is
The Estimating Function Bootstrap of John D.
Kalbfleisch (Waterloo) and Heifang Hu
(Singapore). The paper was discussed by Jim
Zidek (British Columbia), Tom Diccicio (Cornell)
and Rob Tibshirani (Stanford), Christian Léger
(Montréal), and Angelo Canty (Concordia). This
event, inspired by a similar activity of the Royal
Statistical Society of the United Kingdom, was a
first for the Canadian Journal of Statistics. More
than 100 participants attended the event.

Québec Math Camp 2000

June 2000, Université du Québec a Trois-Riviéres, Trois-
Riviéres
Org. : Harry White (Université du Québec a Trois-Riviéres)

Le camp mathématique est une activité
parrainée par I'Association mathématique du
Québec (AMQ) dans le but de mettre en contact
des étudiants doués pour les mathématiques
avec des mathématiciens professionnels. Les
campeurs sont sélectionnés parmi ceux qui ont le
mieux réussi au concours de I'AMQ (niveau
collégial.)

Short programme: Asymptotic series,
differential algebra and finiteness
problems in non-linear dynamical
systems

June 18 - July 7, 2000
Org. : Dana Schlomiuk (Montréal), Luc Bélair (UQAM)

Invited participants F. Dumortier (Limburgs Universitairt
Centrum, Diepenbeck, Belgium), J-P. Francoise (Université
de Paris VI), Yu. II'yashenko (Moscow Independent
University and Cornell University), J. Llibre (Universitat
Autonoma de Barcelona), C. Miller (Ohio State University),
R. Moosa (Univ. of Ill. Urbana), A. Mourtada (Univ. de
Bourgogne), P.-P. Rolin (Université de Bourgogne), Ch.
Rousseau (Univ. de Montréal), P. Speissegger (Univ. of
Wisconsin), H. Zhu (Univ. of Waterloo), A.Buium (Steklov
Institute of Mathematical Sciences and Univ.Louis Pasteur
Strasbourg), A.Buium (Univ. of New Mexico), Vadim
Kaloshin (Courant Institute), S. Yakovenko (Weitzmann
Institute of Science).

Les séries asymptotiques jouent un rOle
important en équations différentielles et en
dynamique nonlinéaire. Elles contiennent des
informations précieuses sur les solutions des
équations et sur la dynamique.

Basée sur les travaux de Ellis Kolchin et Joseph
Fels Ritt, I'algébre différentielle moderne est
présentement un domaine trés actif de
recherche. A I'intérieur de cette discipline, qui a
eu comme point de départ I'étude des
transcendantes définies par les équations
différentielles, on distingue deux directions: la
théorie de Galois différentielle dont la théorie
moderne part d’un travail de Kolchin (1948) et la
géométrie algébrique différentielle ayant comme
point de départ un travail de Ritt (1938.)

Les problémes de finitude en dynamique
nonlinéaire qui depuis longtemps ont défié les
mathématiciens, impliquent l'usage des séries
asymptotiques et entrainent des relations avec
I'algebre différentielle.

Le theme de I'Atelier fut celui d’explorer et
approfondir les interconnexions entre ces trois
directions de recherche ainsi que leurs
applications aux problemes de finitude en
systemes dynamiques nonlinéaires.

Un autre but de I'Atelier a été celui de
familiariser les chercheurs de ces disciplines
avec les travaux des spécialistes en théorie des
modeles qui ont introduit des nouvelles
approches portant sur le theme de I'Atelier
(exemples sont: la notion de o-minimalité ainsi
gue les travaux de van den Dries sur la classe
universelle des transséries d’Ecalle) et donner la
possibilité a des spécialistes en théorie des
modeles de discuter avec les autres participants.

Le programme a été congu de sorte & permettre
de nombreuses discussions. De nouveaux
travaux de collaboration ont été initiés durant les
trois semaines de I’Atelier et ces collaborations
se sont poursuivies aprés. L’étendue du théme
ainsi que la participation des spécialistes a
orientations  différentes mais ayant des
problémes reliés a engendré une atmosphére qui
fut trés stimulante.
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En début d’atelier, cing mini-cours furent
présentés au bénéfice des étudiants gradués et
des chercheurs nouveaux dans le domaine:
Andrey Bolibrukh (5 heures) Asymptotic series
and Differential Equations, Alexandru Buium (5
heures) Differential algebraic geometry and
Diophantine Geometry; Vadim Kaloshin (5 heures)
Finiteness Theorems in Dynamical Systems; L. Van
den Dries (4 heures) Logarithmic-exponential series
and o-minimality; Sergei Yakovenko (5 heures)
Quantitative Theory of Ordinary Differential
Equations and tangential Hilbert 16th problem.

Séminaire de mathématiques supéri-
eures: Approximation, Complex
Analysis, and Potential Theory

July 3 - 14, 2000, Université de Montréal, Montréal

Org. : A. Daigneault (Montréal), N. Arakelian (Armenian
National Academy of Sciences), P. Gauthier (Montréal), D.
Armitage (Queen's University of Belfast), D. Drasin
(Purdue), A. Gonchar (Steklov), S. Lessard (Montréal), G.
Sabidussi (Montréal)

The 2000 SMS focussed on the interplay between
complex analysis and potential theory. Complex
analysis relies heavily on potential theory, since
the absolute value (as well as the logarithm) of a
holomorphic function is a subharmonic function.
In the other direction, much research in potential
theory has been inspired by the attempt to seek
analogues to complex phenomena. This is
especially true in approximation theory, a
central theme of this SMS.

The main lectures were given by A. Ancona
(Paris-Sud), Topics on Martin Boundaries, Positive
Harmonic Functions and Green's Functions; N.
Arakelian (Armenian National Academy of
Sciences), Approximation and Value Distribution;
D. Armitage (Queen's University of Belfast),
Uniform and Tangential Harmonic Approximation;
T. Bagby (Indiana), Sobolev Spaces and
Approximation Problems for Differential Operators;
M. Bonk (Michigan), Negative Curvature in Real
and Complex Analysis; H. Chen (Nanjing Normal
University, China) The Bloch Constant for One and
Several Variables, Holomorphic and Harmonic
Mappings; D. Drasin (Purdue), Approximation
Theorem, Normal Families, and Meromorphic
Functions; S. Gardiner (University College,
Dublin), Harmonic Approximation and its
Applications; P. Gauthier (Montréal),
Approximation on Riemann Surfaces and Complex
Manifolds; T. Ransford (Laval), Jensen Measures;
and A. Stray (Bergen), Simultaneous.
Approximation in Various Function Spaces

Féte en I'nonneur de Walter Hengartner
«Hengartnerfest»

July 7 -8, 2000

Org. : Richard Fournier (CRM), Paul Gauthier (Montréal),
Thomas Ransford (Laval)

Cette conférence visait a honorer la carriére du
professeur Walter Hengartner a I'occasion de sa
retraite de I'Université Laval. Les conférences
portaient sur divers sujets de la théorie des
fonctions reliés a ses travaux, notamment sur
I'analyse complexe. La féte a eu lieu durant le
Séminaire de Mathématiques Supérieures dont
le sujet était Approximation, analyse complexe et
théorie du potentiel. Les conférenciers invités ont
été Daoud Bshouty (Technion-lIsrael), Ted
Suffridge (Kentucky), Peter Duren (Michigan),
Walter Hayman (Imperial College), Line
Baribeau (Laval), Tom Bagby (Indiana) et Paul
Gauthier (Montréal).

Histoires de structures et de catégories
August 10, CRM

Org. : Michael Barr (McGill) & Liliane Beaulieu (CRM)

Le développement des mathématiques du
vingtiéme siécle a été marqué par les concepts
unificateurs de structures et catégories. Toutefois
la valeur des théories que ces termes ont
désignées, quant a elle, fait encore Il'objet de
controverses rétrospectives dans la communauté
des mathématiciens. Cet atelier, qui réunit
mathématiciens, historiens et philosophes des
mathématiques, s’est donné pour objectif de
faire le point sur les histoires des structures et de
la théorie des catégories. Par son contenu, cet
atelier se situe dans le prolongement des ateliers
d'apprentissage et du séminaire qu'ont organises
Luc Bélair (UQAM) et Jean-Pierre Marquis
(Montréal) en 1998, 1999 et 2000.

A ce jour, les historiens qui se sont penchés sur
I’histoire des structures ont surtout parlé de
I’histoire de différentes structures
mathématiques. Peu de travaux se sont
intéressés au développement du concept général
de structure, comme notion mathématique ou
métamathématique. L’histoire de la théorie des
catégories, pour sa part, est encore a faire, mais
puisque plusieurs protagonistes du
développement de cette théorie peuvent livrer
leurs témoignages, il convient de leur donner
d’abord la parole. En outre, nous sommes
intéressés a I'essor des catégories en Amérique
du Nord, en général, et dans les universités
montréalaises, en particulier.
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Les principaux exposés de ce cette année furent:
Michael Barr (McGill) Category theory and
homological  algebra,  Jean-Pierre = Marquis
(Montréal) Classes, universaux et types: structures
catégoriques et structures conceptuelles, Colin
McLarty (Case Western) Categories along the
Seaway.

Un deuxiéme volet est prévu pour I’'année 2000-
2001. Voir la rubrique Activités futures de ce
rapport.

Colloque LACIM 2000

September 7 - 10, 2000, UQAM, Montréal
Org.: Pierre Leroux (UQAM), Robert Bédard (UQAM),
Srecko Brlek (UQAM) , Manon Blais (UQAM).

Co-sponsors: Université du Québec a Montréal (UQAM), le
Ministére de la Recherche, de la Science et de la
Technologie (Québec).

Invited speakers: Jean Berstel (Marne-la-Vallée), Richard
Ehrenborg (KTH), Nadia EI-Mabrouk (Montréal), Dominique
Foata (Strasbourg and UQAM), Adriano Garsia (UCSD),
Pierre Lalonde, Christophe Reutenauer (Strasbourg, UQAM),
Richard Stanley (Massacchusetts Institute of Technology),
Xavier Viennot (LaBRI, Bordeaux ), Doron Zeilberger
(Temple).

L'année 2000, année mondiale des
mathématiques sous I'égide de I'UNESCO,
marquait, parmi tant d'autres anniversaires, les
dix ans du Laboratoire de combinatoire et
d'informatique mathématique de I'UQAM. Les
disciplines couvertes par le LaCIM ont connu
des développements remarquables au cours des
dix derniéres années, que ce soit sur le plan
théorique, en combinatoire énumérative ou
algébrique, ou au niveau des applications, en
analyse classique, en calcul formel, en géométrie
algorithmique, en chimie combinatoire, en
physique statistique, et, plus récemment, en bio-
informatique.

Le but du colloque était de faire le point sur
quelques-uns de ces développements en
réunissant des experts internationaux de ces
domaines. Nous souhaitions également donner
la chance aux chercheurs jeunes ou plus
expérimentés de faire connaitre leurs résultats
récents. Le programme comprenait dix
conférences  plénieres  ainsi que  des
communications sélectionnées par le comité
scientifique. Afin de favoriser une plus grande
interaction, ces communications ont été
regroupées a l'intérieur d'une séance d'affichage.
Un numéro spécial de la revue Discrete
Mathematics sera consacré aux actes du Colloque
sous la direction de Gilbert Labelle et Pierre
Leroux.

X1I™ Meeting on the Representation
Theory of Algebras

September 29 - 30, 2000, Bishop’s University, Lennoxville
Org.: lbrahim Assem (Sherbrooke), Andrew Dean
(Bishop’s), Frangois Huard (Bishop’s), Pierre-Yves Leduc
(Sherbrooke), Shiping Liu (Sherbrooke)

This is the 12" of a series of annual meetings
held each autumn, alternately at the Université
de Sherbrooke and at Bishop's University. These
meetings are devoted to the Representation
Theory of Associative Algebras, an area of
mathematics which is presently very well
developed, and connected to many other areas
(such as, for instance, commutative algebra,
algebraic  geometry, algebraic  topology,
singularity theory and Lie theory).

This year's programme included invited talks of
45-50 minutes given by Luchevar Avramov
(Purdue), Vlastimil Dlab (Carleton), Alex
Martsinkovsky (Northeastern), Cristian Novoa
(Catholic University of Goias, Brazil), Claus
Michael Ringel (Bielefeld), Shaobin Tan (Fields),
Dan Zacharia (Syracuse), and Rita Zuazua
(National Autonomous University of Mexico).

Conférence «Adrien Douady»

October 20 - 21, 2000

Org. : Dana Schlomiuk (Montréal), Norbert Schlomiuk
(Montréal). Bodil Branner (Technical University of
Denmark), Wellington de Melo (IMPA), Raphaél Douady
(CNRS, ENS de Cachan), John Hubbard (Cornell Univ.),
Mikhail Lyubich (SUNY - Stony Brook), John Milnor
(SUNY - Stony Brook), Raghavan Narasimhan (Univ. of
Chicago), Curtis McMullen (Harvard), Mitsuhiro
Shishikura (University of Hiroshima).

This conference was held to celebrate the 65th
birthday of Adrien Douady and to highlight his
numerous important contributions to
mathematics, most notably to dynamical systems
and to analytic geometry. The two-day event
had a large turnout, who came to hear some very
eminent speakers discuss their work and its
relation to Adrien Douady’s. Talks included
B.Branner, Quasi-conformality and surgery in
holomorphic dynamics, R.Douady, EDP, controle
stochastique et evaluation des options, J.Hubbard,
Exploring the parameter space for Henon mappings,
M.Lyubich,  Quadratic-like =~ maps,  complex
renormalization, and their implications,
C.McMullen, Dynamics on K3 surfaces, W. de
Melo, Regular or stochastic dynamics in real analytic
families of unimodal maps, J.Milnor, Dynamics and
the brain, R.Narasimhan, Gromov’s elliptic Oka
principle, M. Shishikura, Thurston’s algorithm for
exponential maps.
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A Series of Conferences by Professor
Alexei Miasnikov

March 2 — 30, 2001

Org. : O. Kharlampovich (McGill)

This was a series of ten lectures on equations
over free groups and free semigroups. In
theoretical computer science, this topic is known
as the unification problem. Professor Miasnikov
discussed recent developments in this area
related to algebraic geometry over groups,
Tarski's problems, and complexity of the
unification problem.

Symplectic and Contact Topology,
Quantum Cohomology, Symplectic
Field Theory and Higher-Dimensional
Gauge Theory

March 23 - April 7, 2001, Fields Institute, Toronto, Ontario,
& CRM

Org. : S. Donaldson (London), B. Dubrovin (Trieste), Y.
Eliashberg (Stanford), A. Givental (Berkeley), B. Khesin
(Toronto), F. Lalonde (Montréal)

The Symplectic Topology, Geometry and Gauge
January 2001 to June 2001 was the very first
thematic program organised jointly by the Fields
Institute and the CRM.

At the moment of writing these lines, the
semester still had a month and a half to go - the
last workshop on Hamiltonian Group Actions
and Quantization had not yet taken place. But it
is certainly not premature to say that this
semester has been a success from many points of
view.

First of all, the subject itself is amongst the
deepest and most exciting areas of research in
pure mathematics and in theoretical physics.
Symplectic geometry is a classical subject, whose
roots go back to the development of analytical
mechanics by the French school in the eighteenth
century. But gauge theory and symplectic
topology are much more recent: the former was
introduced in physics in the middle of the
century, while symplectic topology really began
in the seventies when the first case of the famous
Arnold  conjectures  was  solved. The
mathematical development of the former
received a definitive impulse when Donaldson
applied gauge theoretic methods to the study of
four-dimensional topology. The introduction of
the pseudoholomorphic method by Gromov in
1985 had a similar effect on symplectic topology.
Taubes’ recent work on the Seiberg-Witten
invariants has established a strong link between
the two fields.

The joint FI-CRM program was the main
international event on these subjects to take
place in 2000-2001. It was preceded by the
program on Infinite Dimensional Lie Theory and
Its Applications. As a bridge between the two
programs, Eckhard Meinrenken gave a graduate
course on Symplectic Geometry during the first
semester.

The first activity of Symplectic Topology,
Geometry and Gauge Theory Program was the
workshop on Quasiclassical and Quantum
Structures held from January 9 to 14, 2001,
organised by Etingof and Khesin. The main
topics included classical and quantum integrable
systems, Macdonald theory, Poisson-Lie groups,
guantum groups, and quantization of infinite
dimensional Lie algebras. It attracted some of the
best mathematicians  and mathematical
physicists: Kac, Jimbo, A. Kirillov, Miwa,
Reshetikhin, and many others. The interplay
between algebra and geometry, between
mathematics and physics gave rise to very
stimulating discussions.

During the two months from mid-January to
mid-March, three graduate courses were given
by Jeffrey, Khesin, and Meinrenken, and a week
of lectures by Eliashberg. With about eight
postdoctoral fellows and many long-term
visitors, these activities were an essential part of
the program. The courses covered the following
topics: Symplectic Geometry and Hamiltonian
Group Actions by Jeffrey; Infinite Dimensional
Lie Groups and Gauge Theory by Khesin;
Moduli Spaces of Flat Connections by
Meinrenken; and finally an introduction to
Symplectic Field Theory by Eliashberg. This
minicourse by Eliashberg was splendid: it ran
from Monday to Friday, 2 hours a day, and
covered the essential features of Symplectic Field
theory. This theory was introduced very recently
by Eliashberg, Givental and Hofer, and aims to
give an extension of the usual notion of Gromov-
Witten invariants when one replaces a closed
symplectic manifold by a symplectic manifold
whose boundary realises a cobordism between
contact manifolds. The theory intertwines
contact homologies (Eliashberg), homological
algebras (Givental) and symplectic homologies
(Floer-Hofer). It has some very interesting
applications to invariants and obstructions in
symplectic topology and contact geometry.

The long-awaited two-week workshop on
Symplectic and Contact Topology, Quantum
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Cohomology, Symplectic Field Theory and
Higher-Dimensional Gauge Theory was held
from March 23 to April 7. The first week took
place at the Fields Institute and the second week
at the CRM. It was organised by Donaldson,
Eliashberg, Givental, Khesin, and Lalonde. The
organisers reserved two full VIA rail cars with
meals to take the participants from Toronto to
Montreal during the weekend between the two
weeks. This workshop was definitely one of the
highlights of the year in symplectic geometry
and topology. It gave rise to lots of interactions,
discussions, and joint works that were taking
place everywhere, even in the train. Its main
goal was to discuss the recent developments in
the construction and computations of invariants
of symplectic and contact manifolds and their
automorphism groups, using methods of the
theory of J-holomorphic curves, as well as those
from gauge theory and dynamical Hamiltonian
systems. The theory of these invariants is tightly
related to enumerative algebraic geometry,
guantum cohomology and mirror symmetry.
Recent results, of both mathematicians and
physicists, manifest the existence of surprising
correspondences between various gauge theories
on real and complex manifolds. The level of
maturity and clarity that the whole field has now
attained, the fecundity of its applications and the
depth of its conceptual framework are the
striking features of this year’s event. The
workshop was such a success that we had to
limit the number of applicants — the rooms were
full both in Toronto and in Montreal — so that
sometimes the workshop looked more like a
conference. Some of the main speakers included
Auroux, Chekanov, Eliashberg, Fuchs, Fukaya,
Getzler, Kotschick, McDuff, Parker, Polterovich,
Salamon, Sikorav and many others. The
organisers have decided to publish the
proceedings of that workshop in the Fields
Institute Communications Series.

The last workshop on Hamiltonian Group
Actions and Quantization will be held from June
4 - 13, 2001. It is organised by Audin, Hurtubise,
Jeffrey, and Meinrenken. The main topics
include geometric quantization and the
Guillemin-Sternberg  conjecture, generalized
moment map theories, symplectic cobordisms,
relation with geometric invariant theory,
cohomology rings of symplectic quotients, and
flat connections on Riemann surfaces. The list of
speakers can be found on the Fields website.
(http://www.fields.utoronto.ca/programs/scienti
fic/00-01/symplectic/hamiltonian/)

The participants were especially pleased by the
quality of the work done by the staff and the
kindness of the welcome that they received both
in Toronto and in Montreal. | would like to take
this opportunity to thank Alison Conway and
Elena Kaufman at the Fields Institute, and Louis
Pelletier and Josée Laferriére at the CRM.

Knots in Montreal

April 7-8, 2001

Org.: S. Boyer (UQAM) & A.S. Sikora (UQAM)

This short conference brought together
mathematicians interested in knot theory and 3-
dimensional topology from Canada and the
northern and eastern parts of the United States.
It took place at the Université du Québec a
Montréal.

Speakers included D. Rolfsen, Orderable 3-
manifold groups, W. Menasco, Y. Rong, F. Luo,
Grothendieck's reconstruction principle for SL(2)
characters. L. H. Kauffman, Virtual Knot Theory
and Detecting Knots with the Jones Polynomial T.
Mattman, Seifert surgeries which do not arise from
primitive/Seifert constructions T. Kerler, Integral
TQFT's, cut-numbers, and the mapping class groups
J. Conant, Grope cobordism of classical knots J. H.
Przytycki, Lagrangian tangles in Fox coloring spaces
and theirt-deformations
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CRM Prizes

CRM-Fields Prize

In 1994 the Centre de recherches
mathématiques (CRM) and the Fields Institute
announced the creation of a new prize to be
awarded for exceptional contributions to the
mathematical sciences. The recipient of the
prize is chosen by the Comité consultatif of the
CRM and the Scientific Advisory Committee of
the Fields Institute according to the criterion of
excellence in research. The prize consists of
both a $5 000 award and a medal, and the
winner is required to give a lecture at the CRM
and the Fields Institute. The past recipients are:
H.S.M. Coxeter (1995), G.A. Elliot (1996), J.
Arthur (1997), R.V. Moody (1998), Stephen A.
Cook (1999), and Israel Michael Sigal (2000).
The CRM-Fields Institute 2001 Prize is
awarded to Dr. William T. Tutte.

William T. Tutte is
Distinguished
Professor Emeritus of
Combinatorics and
Optimization at the
University of
Waterloo.  Professor
Tutte received his
education at
Cambridge
University, graduating with his Ph.D. in 1948.
He then joined the faculty of the University of
Toronto and moved to the University of
Waterloo in 1962.

He is a Fellow of the Royal Societies of London
and Canada, of the American Association for the
Advancement of Science and of the New York
Academy of Sciences. He also received a Killam
Prize, the Tory Medal of the Royal Society of
Canada, and was Jeffery-Williams Lecturer of
the Canadian Mathematical Society. He was the
Editor-in-Chief of the Journal of Combinatorial
Theory during 17 years and is the Honorary
Director of the Centre for Applied
Cryptographic Research. He is the author of
more than 160 articles and 5 books.

Professor Tutte’s research is in graph theory and
related areas of discrete mathematics, and he has
done so for the last 60 years or so. This was the
period of coming of age of graph theory; it
changed from being a collection of rather easy
theorems and some good open problems, to
being a well-developed branch of mathematics,
stocked with rich and deep results. There were
only a few prime movers who brought this
about; the ones that come to mind are Erdos,
Wagner and Halin, and Tutte. Professor Tutte
took the opportunity to do initial,
groundbreaking work in several new areas that
were later to grow to major fields of discrete
mathematics.

Few theorems in mathematics are honoured by
the general public by naming them after the
mathematician who proved them. Professor
Tutte’s wide influence in the field of
combinatorics can be illustrated by pointing out
a number of results commonly named after him.
For somebody working in matching theory,
Tutte’s Theorem means his characterization of
regular graph having a perfect matching — for a
matroid theorist, his characterization of regular
matroids — for somebody studying Hamilton
cycles, it means his result that every 4-connected
planar graph has a Hamilton cycle. In algebraic
combinatorics, there is the Tutte polynomial of a
graph and of a matroid. The important
complexity classification by Welsh and his group
of many graphical enumeration problems uses
the Tutte plane.

In summary, William Tutte grabbed all the best
theorems while they were still up for grabs. But
more than that; his work (both written and
lecture) was really beautiful — it was always a
fantastic experience to watch him take on some
problem, apply some strange algebraic
machinery to it, and make showers of
consequences fall out, in the most elegant way.
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André-Aisenstadt Prize

Created in 1991, the André-Aisenstadt
Mathematics Prize is intended to recognize and
reward talented young Canadian
mathematicians. The Prize, which is given for
research achievement in pure and applied
mathematics, consists of a $3000 award. The
recipient is chosen by the CRM Advisory
Committee. At the time of nomination,
candidates must be Canadian citizens or
permanent residents of Canada, and no more
than seven years from their Ph.D. The previous
winners of the André-Aisenstadt Prize were:
Niky Kamran (1991), lan Putnam (1992),
Michael Ward and Nigel Higson (1994), Adrian
S. Lewis (1995), Henri Darmon and Lisa Jeffrey
(1996), Boris Khesin (1997), John Toth (1998),
and Changgeng Gui (1999). CRM was
delighted to award the 2000 André-Aisenstadt
Prize to Dr. Eckhard Meinrenken of the
University of Toronto.

Eckhard Meinrenken
completed a Ph. D. in
Physics at Freiburg
University in 1994. He
was a Postdoctoral
Research Fellow at the
Massachusetts
Institute of
Technology from 1995
to 1997 before
becoming Assistant Professor of Mathematics at
the University of Toronto in 1998. He was
promoted to Associate Professor in 2000.

Professor Meinrenken works in symplectic
geometry, a very active and rapidly expanding
mathematical discipline whose roots lie in
classical mechanics. He works on group actions
arising as Hamiltonian flows on symplectic
manifolds, and on symplectic quotients,

symplectic manifolds formed by dividing out
symmetries of a symplectic manifold with a
group action. His first major result in that area
came in 1994 when he proved a longstanding
conjecture of  Guillemin and Sternberg
concerning the quantization of symplectic
guotients, better known as quantization commutes
with reduction. In collaboration with Sjamaar,
Meinrenken has now extended his previous
results to singular symplectic quotients.

A second important topic in Meinrenken's work
was the development of techniques to study
moduli spaces of flat connections on Riemann
surfaces. His first approach (with Woodward)
involved studying Hamiltonian actions of loop
groups leading to a proof of the Verlinde
formula. Another powerful approach (with
Alekseev and Malkin) involves studying
manifolds with group actions and a
generalization of the moment map that takes
values not in the dual of the Lie algebra, but in
the corresponding Lie group. Finally, with
Alekseev and Woodward, Professor Meinrenken
has obtained generalizations of many of the
standard results associated to manifolds
equipped with Hamiltonian group actions, such
as the convexity theorem, the localization
formula for equivariant cohomology, and the
Duistermaat-Heckman theorem.

Professor Meinrenken received his Prize on
February 9, 2001 at CRM. He spoke on Matrices,
Moment Maps, and Moduli Spaces where he
explained the main properties of non-linear
moment maps, a mathematical generalization of
angular momentum in classical mechanics. He
also discussed their applications to eigenvalue
problems for matrices and to moduli spaces of
flat connections over a surface.
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CRM-CAP Prize

Awarded for the first time in 1995, the CRM-
CAP Prize is given for outstanding
contributions to theoretical and mathematical
physics. It consists of a $2000 award and a
medal. Previous winners were Werner Israel
(1995), William G. Unruh (1996), lan Affleck
(1997), J. Richard Bond (1998), David J. Rowe
(1999), and Gordon W. Semenoff (2000). The
2001 CRM-CAP prize has been awarded to Dr.
André-Marie Tremblay.

André-Marie

Tremblay is Professor
at Université  de
Sherbrooke. He holds

a B.Sc. from
Université de
Montréal and a Ph.D.
from the
Massachusetts
Institute of

Technology. After a two-year postdoctoral
fellowship at Cornell University, he joined the
Physics  Department at  Université de
Sherbrooke.

Professor Tremblay was awarded the Herzberg
Medal of the Canadian Association of Physicists
(CAP) in 1986, the Steacie Fellowship from
NSERC in 1987, and a Killam Fellowship from
1992-1994. He is a member of the Canadian
Institute for Advanced Research and holds a
Canada Research Chair on the Condensed
Matter Physics at Université de Sherbrooke. He
is the author of over one hundred publications in
well-known scientific journals.

The CRM-CAP Prize in Theoretical and
Mathematical Physics was awarded to Professor
Tremblay for his outstanding contributions to
theoretical condensed matter physics, including
progress on the challenging problem of
understanding the behavior of strongly
correlated electron systems. André-Marie
Tremblay is well known for his original
contributions to the theory of solids over the last
twenty years. He has developed several
theoretical methods aimed at predicting the
behaviour of electrons in, among other things,
metals, disordered materials, and
superconductors. He is one of the inventors of
the  multifractal concept, inspired by

Mandelbrot's fractal geometry and applied to the
percolation phenomenon in disordered media.
His more recent work on the effect of electron-
electron interactions in solids has contributed to
our understanding of  high-temperature
superconductivity. In particular, he has
developed efficient theoretical methods for the
study of physical systems in which conduction
electrons are strongly correlated, that is, in
which they interact too strongly to be treated as
free particles, but not strongly enough to be
completely localized.

CRM-SSC Prize

In 1999, the Centre de recherches
mathématiques (CRM) and the Statistical
Society of Canada created the CRM-SSC Prize
in statistics in recognition of outstanding
contributions to the Statistical Sciences during
the recipient’s first 15 years after earning a
doctorate. The CRM-SSC Prize in Statistics
consists of a $3000 award and a medal. The
recipient is chosen by a joint CRM/SSC
advisory committee, consisting of three
members named by the SSC and two,
including a president, by the CRM. Previous
winners were Christian Genest (1999) and
Robert Tibshirani (2000). This year, the Centre
de recherches mathématiques and the
Statistical Society of Canada have awarded the
CRM-SSC 2001 Prize in Statistics to Dr. Colleen
Cutler of the University of Waterloo.

Colleen Cutler grew
up in Manitoba where
she received her early
schooling. She
received a Bachelor of
Science degree from
the  University of
Manitoba, and
Masters and PhD
degrees from Carleton
University, the latter in 1985 under the
supervision of Donald Dawson. She was on
faculty in the Department of Statistics at the
University of Manitoba from 1983-1986. Since
1986 she has been a faculty member in the
Department of Statistics and Actuarial Science at
the University of Waterloo, where she holds the
rank of Professor.
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Professor Cutler's work has been recognized in
various ways. Among the major invited
presentations that she has delivered, note the
IMS Special Invited Paper at the 7" Vilnius
Conference on Probability Theory and
Mathematical Statistics/22" European Meeting
of Statisticians and SPA 98, the 25™ International
Conference on Stochastic Processes and their
Applications sponsored by the Bernoulli Society.

Dr. Cutler's work has had a very substantial
impact in probability and statistics, but also in
other areas of science. It is particularly
noteworthy that she has published in some of
the very best journals of statistics and
probability, but also of mathematics and physics,
including review papers that have reached a
broad readership and helped a lot to spread out

knowledge to researchers outside the
mathematics and statistics communities. Her
fundamental results on fractal dimensions and
their estimation are major contributions at the
interface between dynamical systems and
statistics, and are well known by physicists and
other scientists. She was a pioneer in the
rigorous mathematical study of the relations of
these quantities and their statistical estimation
where much of the published research was
empirical or intuitive. She has also made
important contributions to the problem of
distinguishing between stochastic and
deterministic chaotic time series. Finally, her
work on the scaling behaviour of probability
measures is widely used and cited by
mathematicians.
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Members’ Seminars & Special Events

The members of the CRM are encouraged to organize seminars and other scientific activities during
their stay at the CRM. These activities take the form of courses, workshops and research seminars

Post-doctoral Fellows Seminar
Org.: Pietro-Luciano Buono (CRM)

March 7, 2001
Pietro-Luciano Buono, CRM
Equivariant Bifurcation Theory

March 28, 2001

Marco Bertola, CRM

(Nonperturbative) Quantum Field Theory in
presence of Gravitation

April 11, 2001

Steve Allen, CRM

Contours actifs géométriques en imagerie; théorie et
applications

Seminar in Non-linear Analysis
Org.: Marléne Frigon, (Univ de Montréal)
October 4, 2000

Nicolas Beauchemin, Univ. de Montréal
Introduction a la théorie des points critiques
multivoques

October 18, 2000

Nicolas Beauchemin, Univ. de Montréal
Introduction a la théorie des points critiques
multivoques Il

October 25, 2000

Tomasz Kaczynski, Univ. de Sherbrooke
L"indice de Conley d"une application continue: de la
théorie au calcul

November 1, 2000
Paul Deguise, Univ. de Moncton
Introduction aux applications KKM

November 8, 2000

Iddris Addou

Nombre de solutions de problémes aux limites
elliptiques quasi-linéaire par la méthode de
quadratures

November 22, 2000

Nicolas Beauchemin, Univ. de Montréal
Méthodes variationnelles appliquées aux inclusions
aux dérivées partielles

November 29, 2000

Nicolas Beauchemin, Univ. de Montréal
Méthodes variationnelles appliquées aux inclusions
aux dérivées partielles 11

December 6, 2000

Emmanuel Montoki, Univ. de Montréal
Méthodes topologiques appliquées aux équations
différentielles du second ordre

December 13, 2000

Emmanuel Montoki, Univ. de Montréal
Méthodes topologiques appliquées aux équations
différentielles du second ordre Il

January 15, 2001
A. Granas, Univ. de Montréal
Théorie des ANR's et analyse non linéaire

January 23, 2001
A. Granas, Univ. de Montréal
Théorie des ANR's et analyse non linéaire |1

January 31, 2001

Emmanuel Montoki, Univ. de Montréal
Equations différentielles du second ordre avec
opérateur monotone

February 7, 2001

Emmanuel Montoki, Univ. de Montréal
Equations différentielles du second ordre avec
opérateur monotone Il

February 21, 2001
Alexandre Girouard, Univ. de Montréal
Introduction a I"homologie relative

February 28, 2001
Salem Rabhi, Univ. de Montréal
Solutions des équations elliptiques et indice de Morse

March 7, 2001
Paul Deguise, Univ. de Moncton
Quelques résultats en théorie de coincidence

March 14, 2001
Salem Rabhi, Univ. de Montréal
Solutions des équations elliptiques et indice de Morse

March 21, 2001

A. Granas, Univ. de Montréal

Prolongement d"applications compactes et le principe
de Leray-Schauder dans les ANRs.

March 28, 2001

A. Granas, Univ. de Montréal

Prolongement d"applications compactes et le principe
de Leray-Schauder dans les ANRs. 11
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April 11, 2001

Noha El Khattabi, Univ. Mohamed V, Rabat
Sur et sous-solutions dans la théorie des équations
différentielles

April 25, 2001
Alexandre Girouard, Univ. de Montréal
Théorie de Morse en analyse non linéaire

May 2, 2001
A. Granas, Univ. de Montréal
Théorémes de point fixe dans les ANRs

May 16, 2001

Alexandre Girouard, Univ. de Montréal
Inégalités d Morse

May 30, 2001

Alexandre Girouard, Univ. de Montréal
Applications de la théorie de Morse aux équations
différentielles

Analysis Seminar CRM-ISM

Org.: Paul Gauthier (CRM & Univ. de Montréal)
June 2, 2000

Javad Mashreghi, McGill Univ.

Paley-Wiener Functions on the Real Line

June 9, 2000
Alexandre Girouard
Volume de la n-boule et mesure de Hausdorff

June 16, 2000

Richard Fournier, CRM

Sur le lemme de Jack

June 23, 2000

Jean-Philippe Samson

Sommation complexe de séries réelles
July 21, 2000

Dominic Rochon, Univ. de Montréal
Dynamique bicomplexe »

July 28, 2000
Marta Kosek Univ. Jagiellénski
Extremal function of Julia Type sets in Cm

August 25, 2000
Sébastien Manka, DMS
Familles normales et théoréme de Picard

September 1, 2000
Eduardo Zeron, CRM
Topology of rationally convex sets

Study Workshop: Physique
mathématique (Systemes intégrables)

Org.: John Harnad & Marco Bertola (CRM & Univ.

de Montréal)
September 28, 2000
Alexey Kokotov

C-* algebras of pseudodifferential operators
inpolyhedrons

November 30, 2000
Henning Samtleben
Gauged supergravity in three dimensions

December 7, 2000

Dmitri Scherbin, CRM

Fermionic represenation for basic hypergeometric
functions related to Schur polynomials

The Langlands Geometric Programme
Org.: Jacques Hurtubise (McGill)

January 13, 2000
Eyal Z. Goren, McGill Univ.
Vector Bundles

January 27, 2000
Eyal Z. Goren, McGill Univ.
Vector Bundles, 11

February 10, 2000

Jacques Hurtubise, CRM & McGill Univ.
Hitchin's integrable systems on the moduli of stable
pairs

March 9, 2000

Jacques Hurtubise, CRM & McGill Univ.
Quantification des systémes de Hitchin

March 28, 2000
Henri Darmon, McGill Univ.
Correspondance Fonctions-faisceaux

Seminar in Mathematical Physics
Org.: John Harnad & Marco Bertola (CRM & Univ.
de Montréal)

September 19, 2000

Hartmut Fuehr, Technische Univ.
Continuous Wavelet Transforms and Plancherel
Theory of Locally Compact Groups

September 26, 2000

Ametepe Lionel Hohoueto, Concordia Univ.
Coherent States lattices of Semi-direct Product
Groups

October 3, 2000

Marco Bertola, CRM & Concordia Univ.
Mass Spectra Generation by dimensional reduction

November 14, 2000
Xifang Cao, CRM & Univ. Yangzhou
Bécklund transformations on Weingarten surfaces

November 28, 2000
Anatole Odzijewicz, Univ. of Bialystok, Poland
Multiboson computations using Hahn polynomials
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January 9, 2001

Jorgen Rasmussen, Univ. of Lethbridge
su(N) tensor product multiplicities and virtual
Berenstein-Zelevinsky triangles

January 23, 2001

Luc Frappat, CNRS, LAPP

Elliptic algebras, g-deformed W-algebras and
Yangian limits

January 30, 2001

Bertrand Eynard, SPHT Saclay (France)

Random matrices and (skew)-orthogonal polynomials

February 6, 2001

J. Harnad, CRM & Concordia Univ.
Multi-Hamiltonian structures, R-matrices and
spectralseparation of variables |

February 13, 2001
Bertrand Eynard, SPHT Saclay (France)
Random Matrix 0(n) Model

February 20, 2001

Jacques Hurtubise, CRM & McGill Univ.
Multi-Hamiltonian structures, R-matrices and
spectral separation of variables, 11

February 27, 2001
Oksana Yermolayeva, CRM & Concordia Univ.
A review of the f-g method in orthogonal polynomials

March 13, 2001
A. Zhedanov, CRM & Univ. Donetsk
Integrable chains, algorithms and orthogonality |

March 20, 2001
A. Zhedanov, CRM & Univ. Donetsk
Integrable chains, algorithms and orthogonality 11

March 22, 2001

C. Klein, Eberhard-Karls-Universitat, Tubingen
Relativistic dust disks and hyperelliptic Riemann
surfaces

March 27, 2001

Paul Bracken, CRM

Symmetries, Integrability and MultiSoliton Solutions
of the Generalized Weierstrass System

April 3, 2001

Chongying Dong, Univ. of California, Santa
Cruz

Monster, Moonshine and Vertex (Operator) Algebras
April 10, 2001

Dmitri Korotkin, CRM & Concordia Univ.
Isomonodromic deformations and Hurwitz spaces:
tau-function and determinant of Laplacian operator |

April 17, 2001
Dmitri Korotkin, CRM & Concordia Univ.

Isomonodromic deformations and Hurwitz spaces:
tau-function and determinant of Laplacian operator Il

April 24,2001

Anna Krasowska, Concordia Univ.

Wigner functions for semidirect product groups Rn
\rtimes H

May 1, 2001
Marco Bertola, CRM & Concordia Univ.
Duality in Random Matrices and Biorthogonal
Polynomials

CRM Statistics Seminar
Org.: Christian Léger, Martin Bilodeau (CRM &
Univ. de Montréal)

September 6, 2000

Djamal Louani, Univ. de Paris VI

Some applications of Large Deviations Results in
Nonparametric function estimation

September 14, 2000
Martin Bilodeau, Univ. de Montréal
Inférence robuste en analyse multivariée

September 28, 2000

David B. Wolfson, McGill Univ.

Problems and solutions associated with length-biased
sampling

October 5, 2000

Bruno Rémillard, Univ. du Québec a Trois-
Rivieres

Un test non paramétrique d'indépendance sérielle
pour des séries chronologiques

November 2, 2000
Xiang Sun, Ontario Cancer Institute
The lasso’s implementation for neural networks

November 23, 2000
Josée Dupuis, Genome Therapeutics Corporation
Linkage Analysis of the Pseudoautosomal Regions

November 23, 2000
Eric Kolaczyk, Boston Univ.
A Multiresolution Analysis for Likelihoods

December 7, 2000

Geneviéve Gauthier, HEC

Estimation par la méthode du maximum de
vraisemblance des paramétres du modeéle de risque de
crédit de Merton

February 8, 2001

Nicolas Molinari, IURC , Univ. Montpellier 1
Optimisation des noeuds en régression spline:
applications aux Biostatistiques

February 15, 2001
Jonathan Taylor, McGill Univ.
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Processus gaussiens non-stationaires indexés par des
surfaces avec applications a I'imagerie cérébrale

February 22, 2001

Gérard Biau, McGill Univ.

Estimation minimax d'un systéme dynamique
chaotique mutlidimensional

March 1, 2001

Christian Boudreau, Univ. of Waterloo
Analyse de Survie et Plans d’Echantillonnage non
Informatifs

March 22, 2001

Louis-Paul Rivest, Univ. Laval

Modele de capture-recapture pour I'estimation de la
taille d*une population finie

March 27, 2001

Hung Thao Tran, Institut de Mathematiques du
Viet Nam

Processus de type ARIMA fractionnaire

April 19, 2001

Robert Tibshirani, Univ. Stanford
Statistical challenges in the analysis of DNA
microarray data

Special Lectures

Org. : Jacques Hurtubise (CRM)

June 19, 2000

Michel Monastyrsky, Instiute of Theoretical and
Experimental Physics

Topological Problems in Physics

June 21, 2000

Michel Monastyrsky, Instiute of Theoretical and
Experimental Physics

Statistics of Knots and some relations with random
walks on Riemann surfaces and 2-dimensional
conformal models

Org. : Michel Delfour, Univ. de Montréal
November 3, 2000

Marc Thiriet, INRIA Rocquencourt, France
Sur les endoprothéses

Org.: Michel Delfour (UdeM) and André Bandrauk
(Sherbrooke)

December 11, 2000

Claude Le Bris (CERMICS, Ecole Nationale des
Ponts et Chaussées)

Théorie du contrble et méthodes d*optimisation en
sciences moléculaires

Org.: Jean-Marc Lina

January 16, 2001

Raouf Hamzaoui, University of Leipzig
Complexity Reduction Methods for Fractal Image
Compession

Dynamical Systems Days
Org. : Dana Schlomiuk & Christiane Rousseau
(Univ. de Montréal)

November 21, 2000

Nicolae Vulpe, Académie des sciences de
Moldavie

Applications of Algébraic Invariants in the
Qualitative analysis of two-dimensional Polynomial
Differential Systems

November 21, 2000

Joan Carles Artes, Univ. Autonoma de
barcelona, Espagne

Structurally Stable quadratic Systems

November 21, 2000
Pavao Mardesic, Univ. de Bourgogne, France
Complex Isochonous Saddle Points

November 22, 2000
Dana Schlomiuk, Univ. de Montréal
Classifying Quadratic Systems

November 22, 2000

Christianne Rousseau, Univ. de Montréal

The Meaning of the Martinet-Ramis Invariants in the
Unfolding of a Saddle-node

CRM-EJC Colloquium

Org. : Christiane Rousseau (Univ. de Montréal)
October 5, 2000

Francis Clarke, Institut Desargues, Univ. Lyon |
Modélisation bioéconomique des ressources
renouvelables

CRM Annual Report 2000 - 2001 39



CRM-ISM Colloquium

The CRM, together with the Institut des sciences mathématiques (the Québec university graduate
mathematics consortium), runs the Montréal mathematics colloquium, which, during the university
year, organises survey talks by distinguished mathematicians on topics of current interest.

Autumn 2000

September 8, 2000
Arthur Winfree, Univ. of Arizona
Vortices in Motionless Media

September 15, 2000
Ram Murty, Queen's Univ.
The Rieman Hypothesis: A Statut Report

September 22, 2000
Michael Cahen, Univ. Libre de Bruxelles
A conjecture on symplectic connections

October 6, 2000
Clauss Michael Ringel, Univ. de Bielefeld
Combinatorial representation theory - history and future

October 20, 2000

Mikhail Lyubich, SUNY - Stony Brook
Quadratic-like maps, complex renormalization, and their
implications

October 27, 2000
Avner Ash, Boston College
The Galois group of the field of algebraic numbers

November 3, 2000

Konstantin Mischaikow, Georgia Institute of
Technology

Competition, Dispersal, and Spatiotemporal Heterogeneity

November 10, 2000

Israel Michael Sigal, Univ. of Toronto
Renormalization Group Approach to Spectral Problems
with Application to Theory of Radiation

November 17, 2000

Walter Neumann, Columbia Univ.
Hilbert"s 3rd problem and invariants of 3-manifolds

November 24, 2000
Monique Jeanblanc, Univ. Evry
Assurance de portefeuille

December 1, 2000
Marco Avellaneda, Courant Institute
Financial Modelling and Probability

Winter 2001

February 2, 2001
Damien Roy, Univ. d'Ottawa
Interpolation en plusieurs variables

February 9, 2001
Eckhard Meinrenken, Univ. of Toronto
Matrices, Moment Maps, and Moduli Spaces

February 16, 2001

Andrew Granville, Univ. of Georgia

The distribution of multiplicative functions and integral
delay equations

March 2, 2001
William Duke, Rutgers Univ.
Recent directions in analytic number theory

March 16, 2001
Serge Lang, Yale Univ.
Heat kernels, theta functions and zeta functions

March 23, 2001
Michael Waterman, Univ. of Southern California
Reading DNA Molecules

March 30, 2001
Stephen Watson, York Univ.
Existential Quantifiers in the Uncountable

April 6, 2001
Joel Smoller, Univ. of Michigan
Shock Waves in General Relativity

April 12, 2001
Leonid Polterovich, Tel Aviv Univ.
Kick stability in groups and dynamical systems

April 19, 2001

Rob Tibshirani, Stanford Univ.

Statistical challenges in the analysis of DNA microarray
data

April 27, 2001
Robert Sedgewick, Princeton Univ.
New research on the theory and practice of sorting

May 4, 2001
Dominic Welsh
The Complexity of Some Classical Polynomials
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World Mathematical Year

Sponsored by the International Mathematical Union and UNESCO, the year 2000 was declared the
World Mathematical Year. On this occasion, many special activities were held all year long throughout
the country. Many of them were organized by CRM members.

Mathematical Posters

Stéphane Durand, a CRM member, was awarded
first prize in the international poster contest
organized by the European Mathematical
Society. His entry consisted of a series of seven
posters on the links between mathematics and
nature. These posters have been used and
adapted in many countries in different ways
(posters in the subway, postcards, CD-ROM,
etc.):

e Montréal (posters in the subway)

e France (posters and postcards)

e Denmark (postcards)

¢ Belgium and Holland (posters)

e ltaly (Archiméde journal)

¢ UK and Portugal (CD-M)

¢ Germany (CD-ROM)

Three of the posters were printed in Québec.
Besides their use in Montréal's subway, they
have also been widely circulated in the schools.

What do a
snail and the
number
(1+V5)/2
have in
common?

The number (1+V5)/2 is the golden mean which is found in
many parts of nature. The spiral shell of the nautilus is an
example of a geometric construction based on this number.
Even Stradivarius used it when constructing his famous
violins.

Operation Subway 2000

One of the activities of the World Mathematical
Year was a series of exhibits of mathematical
posters in the subways of the world's biggest
cities. In January 2000, Montréal's subway was
the first to display these mathematical posters.
The campaign was organized by Christiane
Rousseau, a CRM member.

Public Lectures

Les Belles Soirées of the Université de Montréal
consist of lectures for a wide audience on a
variety of topics. To mark the World
Mathematical  Year, three lectures on
mathematics were given in October 2000. The
lecturers were Adrien Douady of Paris-Sud XI
University at Orsay (La dimension fractale) and
Stéphane Durand of CRM (Structure universelle...
vraiment? and Les mathématiques dans la nature: du
léopard au tournesol... .

Why do
sunflower
seeds show a
pattern of 34
clockwise curves
and 21
counterclockwise
curves?

Why do buttercups have 5 petals? Why do pineapples have 8
diagonals in one direction and 13 in the other? Why do daisies
generally have 34, 55, or 89 petals? All these numbers are part
of the Fibonacci sequence (1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,...)
related to the golden mean, and where each number is
obtained by adding the two previous ones. Only recently have
we understood why these numbers are important in nature.
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Mathematical Insert

To show the general public the importance and
the presence of mathematics in modern life,
CRM has prepared a popular document on the
mathematical sciences in Québec. Entitled
Math2000, it was published in the magazine
Québec Science in May 2000. This document was
edited by Stéphane Durand in collaboration with
Québec Science and 40,000 copies were printed.
The document has also been widely distributed
in schools, colleges, and university departments
of mathematics education.

Another document, entitled Mathématiques An
2000, was prepared jointly by the Institut des
sciences mathématiques and by the Association
mathématique du Québec. Giving a brief survey of
research in mathematics, it was distributed with
Interface, the magazine of the Association
canadienne-frangaise pour I'avancement des sciences
(ACFAS).

A paper called Décoder la nature was also
published in the magazine Quatre-temps of the
Montréal Botanical Garden (vol 24, no 4,
december 2000).

Exhibition

An exhibition called 1, 2, 3 Math. was prepared
jointly by the Museum of the Séminaire de
Sherbrooke, the Association Mathématique du
Québec, and Université de Montréal. It was
inaugurated in May 2000 and since then has
travelled in Québec and the rest of Canada. This
animated and interactive travelling exhibition is
intended for the general public and school-
children. Some CRM members participated in its
development, including Stéphane Durand, Jean-
Marc Lina, and Christiane Rousseau. When it
came to the Exhibit Centre of Université de
Montréal from October 3™ through November
10" 2000, guided tours were offered to
schoolchildren. They were led by students from
the Department of Mathematics and Statistics.

Mega-Congress of Year 2000

Mathematics educators, from grade school to
university, met during a mega-congress
sponsored by the Ministry of Education of the
Province of Québec. It was held last May at the
Université Laval. Seven associations dedicated to
the promotion of mathematics in Québec hosted
this meeting.

Television Programmes

Hosted by Jean-Marie De Koninck of Université
Laval, the television series, C'est mathématique, of
16 half-hour programmes was produced by
Productions Téléfiction and shown on Canal Z
during Winter 2000. The following CRM
members participated: Jacques Bélair, Stéphane
Durand, Jean-Marc Lina, Christiane Rousseau,
and Yvan Saint-Aubin. Following its release, the
series was bought by many schools. A sequel is
being planned.

Radio shows

As part of the radio programme Les nourritures
terrestres of the French CBC Radio 2, a half-hour
interview  with  Stéphane  Durand on
mathematics was broadcast on October 26, 2000.
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Coming Events

Theme Year 2001-2002:
Groups and Geometry

Organizing Committee

A. Broer (Montréal), S. Boyer (UQAM),
J. Carrell (UBC), W. Casselman (UBC),

H. Darmon (McGill), I. Hambleton (McMaster),
J. Hurtubise (CRM), N. Kamran (McGill),

B. Khesin (Toronto), F. Knop (Rutgers),

R. Lee (Yale), D. Wise (Brandeis and McGill).

Overview

The role of group actions and groups in general
is ubiquitous in geometry, and the year's
programme will concentrate on some areas in
which there has been
important recent
progress.

The year consists of
two segments, the
first more
differential-
geometric in flavour,
and the other one
concentrating
specifically on the
links between algebraic geometry, group theory,
and representation theory.

GROUPS, TOPOLOGY AND
DIFFERENTIAL GEOMETRY

June - December 2001

Groups and Low-Dimensional Topology
June - July 2001

Org.: Steven Boyer (UQAM), Dani Wise (Brandeis &
McGill)

Throughout the 20th century there has been a
remarkably fruitful interplay between group
theory and the geometry and topology of low-
dimensional manifolds. The study of 3-
manifolds through their fundamental groups
and symmetries has turned out to be a
particularly rich vein with applications to such
topics as the tabulation of knots, geometrization
problems, group actions, and surgery theory.
Conversely, results of 3-dimensional topology
have been fundamental in motivating many
exciting developments in geometric group
theory: actions on R-trees, word-hyperbolic

groups, decomposition theorems,
guasiconvexity, coherence, etc. Our goal is to
bring together students and researchers from
these active research areas over a three-week
period in order to underline and foster the
connections between them.

Workshop on Groups and 3-manifolds
June 25 -29, 2001

This workshop will focus on recent progress on
various open topological and geometric
classification problems as well as some of the
newer research directions. There will be four 50-
minute talks per day, leaving plenty of time for
informal discussions amongst the participants.

They include: M. Boileau (Univ. Paul Sabatier), D. Calegari
(Harvard), A. Casson (Yale), D. Cooper (California at Santa
Barbara), M. Culler (lllinois at Chicago), D. Gabai, (California
Institute of Technology), C. McA. Gordon (Texas at Austin),
S. Kerchoff (Stanford), M. Lackenby (Oxford), D. Long
(California at Santa Barbara), J. Luecke (Texas at Austin), Y.
Moriah (Technion), J. Porti (Barcelona), A. Reid (Texas at
Austin), H. Rubinstein (Melbourne), P. Shalen (lllinois at
Chicago), Y.-Q. Wu (lowa), X. Zhang (State Univ. of New
York at Buffalo).

Mini-courses
July 2 -6, 2001

Michel Boileau (Univ. Paul Sabatier)
Geometrization of 3-dimensional orbifolds

Martin Bridson (Univ. of Oxford)
Non-positively Curved Spaces and Hyperbolic
Groups

Ruth Charney (Ohio State Univ.)
The Geometry of Coxeter and Artin Groups

Benson Farb (Univ. of Chicago)
A Crash Course on the Geometry of Groups

Peter Shalen (Univ. of Illinois at Chicago)
Representations of 3-manifold Groups

Workshop on Geometric Group Theory

July 9 - 13, 2001

Org.: Dani Wise (Brandeis & McGill)

The theory of infinite groups was revolutionized
by an infusion of ideas from geometry and
topology. This has led to the resolution of many
old problems and the formulation of new
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problems and methods that have broadened the
scope of the field. This workshop will focus on
these new developments in geometric group
theory. There will be four 50-minute talks per
day, leaving plenty of time for informal
discussions amongst the participants.

They include: W. Ballmann (Bonn), M. Bestvina (Utah), B.
Bowditch (Southampton), M. Bridson (Oxford), R. Charney
(Ohio State), B. Farb (Chicago), M. Feighn (Rutgers), I.
Kapovich (University of Illinois at Urbana-Champaign), M.
Kapovich  (Utah), O. Kharlampovich  (McGill), J.
McCammond (Texas A & M), A. Myasnikov (CCNY), P.
Papazoglou (Paris-Sud), M. Sapir (Vanderbilt), M. Sageev
(Technion) , Z. Sela (Hebrew University).

Topology of Manifolds and Group Actions
August 20 — 24, 2001

Org. : lan Hambleton (McMaster), Ronnie Lee (Yale)
Recently there have been  important
breakthroughs in the study of the topology of
manifolds and related topics on group actions,
especially in the area of 3-and 4-dimensional
manifolds with new input from the Seiberg-
Witten theory and symplectic topology. One of
the main objects of this workshop is to describe
these new advances on the subject.

In addition, there also have been important
developments in other areas. For example, there
are the study of discrete group actions on
Euclidean space using controlled surgery theory,
the generalization of Casson invariants from
SU(2) to SU(3), the study of Torelli group actions
on the cohomology of moduli spaces, the
classification of topological group actions on 4-
manifolds, just to name a few. Not concentrated
completely on 4-dimensions, our programme
will also present these topics for the case of high-
dimensional manifolds and related subjects. In
fact, it is the design of the conference to bring
about formal and informal discussion between
different perspectives, to compare questions,
methods and applications.

The list of participants includes:

R. Cohen (Stanford), S. Cappell (Courant Institute), J. Davis
(Indiana), A. Edmonds (Indiana), T. Farrell (SUNY at
Binghamton), P. Feehan (Max-Planck-Institute  fur
Mathematik, Bonn), R. Fintushel (Michigan State) K.
Froyshov (Harvard), R. Gompf (Texas at Austin), C. Herald
(Nevada at Reno), R. Kirby (UC Berkeley), T. Leness (Florida
International), T. Li (Princeton), M. Marcolli (Max-Planck-
Institut fur Mathematik, Bonn), M. McCooey (McMaster), E.
Miller (Polytechnic University of New York), J. Morgan
(Columbia), L. Nicolaescu (Notre Dame), P. Ozsvath
(Michigan State), E. Pedersen (SUNY at Binghamton), F.
Quinn (Virginia Polytech Inst & State University), D.
Ruberman (Brandeis), R. Schultz (UCR), D. Wilczynski (Utah
State University at Logan), B. Williams (Notre Dame).

Infinite-Dimensional Lie Groups
October - November 2001
Org. : Niky Kamran (McGill), Boris Khesin (Toronto)
From a differential-geometric point-of-view,
infinite-dimensional Lie groups arise as
automorphism groups of various geometric
structures on the manifolds, such as a volume
form, a foliation, a contact structure or a
symplectic structure. The study of these infinite-
dimensional Lie groups becomes a fundamental
problem in areas of mathematics as diverse as
hydrodynamics and symplectic topology.
Another wide class of infinite-dimensional Lie
groups is formed by loop groups, Kac-Moody
groups, and more generally, by gauge groups on
manifolds of arbitrary dimension. The successes
in the study of these groups have been
immensely fruitful both in low-dimensional
geometry and topology and in quantum field
theory. Infinite-dimensional Lie groups are also
fundamental in the theory of integrable systems
and their hierarchies. In this context, their action
becomes quite explicit on spaces of pseudo-
differential and Fourier integral operators. The
purpose of this mini-programme will be to
review some of the significant recent
developments in the above areas and to explore
some of the important open problems.
* Introductory Lectures

V. Guillemin (MIT) & A.A. Kirillov (Pennsylvania)

October 29- November 1, 2001
*  Workshop on the Geometry of Infinite-

Dimensional Lie Groups

November 2 — 6, 2001

Participants will include: P. Deift (Pennsylvania), P. Etingof
(MIT), V. Fock (ITEP), V. Guillemin (MIT), L. Jeffrey
(Toronto), M. Kapranov (Toronto), AA. Kirillov
(Pennsylvania) , F. Lalonde (Montréal), J. Leslie (Howard), P.
Michor (Vienna), E. Meinrenken (Toronto), P. Olver
(Minnesota), H. Omori (Tokyo), V. Ovsienko (CNRS-
Luminy), T. Ratiu (EPFL Lausanne), T. Robart (Howard), P.
Slodowy (Hamburg), I. Zakharevich (Ohio State).

GROUPS AND ALGEBRAIC GEOMETRY
January - June 2002

The importance of algebraic geometry in
representation theory, has grown enormously
during the past decades, with the arrival of such
techniques as D-modules and perverse sheaves.
Geometry intervenes in a crucial fashion in the
proof of such results as the Kazhdan-Lusztig
conjecture, the construction of canonical bases
for representations, and the work of Beilinson-
Drinfeld on the Geometric Langlands
programme. A number of deep connections have
arisen between the algebraic geometry and
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algebraic combinatorics, whose ramifications
extend all the way to mathematical physics and
topology. A special emphasis of the programme
will be in graduate training, and a variety of
short courses will be organized, as well as
graduate courses of a more introductory nature.
Funding is available for graduate students
wishing to attend.

Aisenstadt Chairs

June 2002

There will be three series of lectures delivered
under the auspices of the Aisenstadt chair, by E.
Frenkel (Berkeley), L. Lafforgue (IHES), and G.
Lusztig (MIT).

Graduate courses
January - April 2002

Abram Broer (Montréal)

Hilbert Schemes of Points and their Applications
Henri Darmon (McGill)

Automorphic Forms

Eyal Goren (McGill)

Curves, Vector Bundles on Curves and their Moduli
Yvan Saint-Aubin (Montréal)

Kac-Moody Algebras

Winter School on Computations in Coxeter
Groups

January 21 - 28, 2002

Org. : W. Casselman (UBC), R. Bédard (UQAM), F. du
Cloux (Lyon I)

These short courses are designed to show how
techniques from computer algebra can be
applied to effective computation in Coxeter
groups. The course will be held in the
Laurentians, outside Montréal.

Group Actions on Rational Varieties

February 27 - March 3, 2002
Org. : P. Russell (McGill)

The workshop will focus on recent
developments in automorphisms of affine spaces
and related algebraic varieties with simple
topology, in particular exotic affine spaces
(algebraic varieties homeomorphic to an affine
space).

The list of invited speakers includes: T. Asanuma (Toyama),
T. Bandman (Bar-llan), D. Daigle (Ottawa), A. Van den
Essen* (Nijmegen), G. Freudenburg (Southern Indiana), M.
Gizatullin (UTFSM), R. Gurjar* (Tata), |. Dolgachev*
(Michigan), J. Winkelmann* (Bochum), S. Kaliman (Miami),
K. Masuda (Himeji), F. Knop* (Rutgers), M. Koras, H. Kraft
(Basel), L. Makar-Limanov (Wayne State), L. Moser-Jauslin*

(Bourgogne), M. Miyanishi (Osaka), P. Cassou-Nogues
(Bordeaux), V. Popov (MIEM), A. Sathaye (Kentucky), G.

Schwarz (Brandeis), D. Wright (Washington), M. Zaidenberg
(Grenoble), D. Zhang (Singapore).

*To be confirmed

Invariant Theory

April 8 -19, 2002, Queen's University, Kingston, Ontario
Org. : D. Wehlau (Queen’s), E. Campbell (Queen’s)

The first week will be devoted to introductory
lectures aimed at graduate students by
Professors P. Fleischmann (Kent), H. Kraft
(Basel), G. W. Schwarz (Brandeis), and Harm
Dersksen (MIT). The second week will be
devoted to a workshop on Invariant Theory.

The list of invited speaker includes: M. Brion*, B. Broer, C.
De Concini*, L. Helminck , M. Hunziker, G. Kemper, N.
Kechagias, F. Knop, P. Littelmann , L. Moser-Jauslin, V.
Popov, Y. Sanderson, R J. Shank, N. Thiery, W. van der
Kallen*, E. Vinberg*.

*To be confirmed

Concentration Period on the Langlands
Programme for Function Fields

April - May 2002

Org. : H. Darmon (McGill), J. Hurtubise (CRM)

The last few years have seen spectacular new
results in the Langlands programme over
function fields, both in characteristic zero and in
characteristic p. The aim of this period is to
provide an overview of some essential
techniques in the area, as well as new results.

April 2002

Short courses for graduate students on topics
including the classical Hitchin systems, étale and
I-adic sheaves, as well as a survey of the number
theoretic Langlands programme.

The Langlands Programme for Function
Fields
April 30 - May 17, 2002

A three-week extended workshop, with the first
two weeks devoted to survey lectures for
graduate students:

Week 1: Survey lectures on preliminary material:
stacks, chtoucas, perverse sheaves and D-
modules, opers. Lectures by D. Ben Zvi
(Chicago), D. Goss (Ohio State), A. Polischuk
(Boston), C. Sorger (Nantes), K. Vilonen
(Northwestern).

Week 2: Aisenstadt lectures given by L.
Lafforgue (IHES) and E. Frenkel (Berkeley),
covering recent results in the Langlands
programme over function fields, in both
characteristic 0 and characteristic p. During the
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first two weeks, R. Langlands will also give a
series of lectures.

Week 3: The concentration period is to be
followed by the 2002 Canadian Number Theory
Association conference.

Computational Lie Theory

May 27 - June 10, 2002
Org. : W. Casselman (UBC), F. Knop (Rutgers)

This extended workshop is aimed at researchers
interested in explicit computations in Lie theory,
in particular Coxeter groups. In addition to the
usual talks, there will also be several series of
survey lectures, suitable for graduate students,
by M. Brion (Grenoble), M. Geck (Lyon), F. Knop
(Rutgers), P. Littelmann (Wuppertal), G.
Olshanskii* (IITP), J. Stembridge (Michigan).
Professor G. Lusztig (MIT) will be delivering
some of his Aisenstadt lectures during the
period of the conference.

* To be confirmed

Invited participants include: D. L. Alvis (Indiana), A.
Anatolievich Klyachko (Bilkent), R. Bédard (UQAM), R.
Bezrukavnikov (Chicago), S. Billey (MIT), M. Brion (Joseph
Fourier), I. Cherednik (North Carolina), F. du Cloux (Lyon I),
M. J. Dyer (Notre Dame), W. Fulton (Michigan), M. Geck
(Lyon), M. Haiman (California, San Diego), G. J. Heckman
(Nijmegen), A. G. Helminck (North Carolina State), F. Knop
(Rutgers), S. Kumar (North Carolina at Chapel Hill), P.
Littelman (Bergische), R. MacPherson (lIAS), J. McKay
(Concordia), M. Noumi (Kobe), A. Okounkov (Berkeley), G.
Olshanski (Moscow), E. M. Opdam (Amsterdam), A. Ram
(Wisconsin), Y. B. Sanderson (William Paterson) T. A.
Springer (Utrech), J. R. Stembridge (Michigan), B. Sturmfels
(Berkeley), P. Trapa (Harvard), J. F. van Diejen (Chile), M.
van Leeuwen (Poitiers), D. A. Jr Vogan (MIT), N. R. Wallach
(California, San Diego), G. Saunders Warrington (Harvard),
A. Zelevinski (Northeastern).

*To be confirmed

Algebraic Transformation Groups

June 10 - 15, 2002

Org. : A. Broer (Montréal), J. Carrell (UBC)

The purpose of the meeting is to bring together
experts in  Algebraic Groups, Algebraic
Geometry, Representation Theory and related
areas, especially those touching on: geometric
methods in representation theory using tools like
equivariant cohomology and perverse sheaves;
the Hilbert scheme of points on a surface and its
connection with the n!-conjecture in algebraic
combinatorics; equivariant versions of
cohomology and Chow groups related to flag
manifolds and Schubert varieties; quantum
cohomology and Schubert calculus.

The list of participants includes: A. Bertram (Utah), M. Brion
(Grenoble), C. De Concini (Rome), W. Fulton (Michigan), V.
Ginzburg (Chicago), M. Haiman (UCSD), M. Kapranov
(Toronto), A. Knutson (Berkeley), B. Kostant (MIT), S. Kumar
(North Carolina), L. Manivel (Grenoble), E. Meinrenken
(Toronto), I. Mirkovic (Massachusetts), H. Nakajima (Kyoto),
D. Peterson* (UBC), C. Procesi* (Rome), E. Vasserot* (Cergy-
Pontoise), C. Woodward (Rutgers).

*To be confirmed
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General Programme 2001-2002

Second Canadian Journal of Statistics

Read Paper Session

June 7, 2001, Simon Fraser University, Burnaby, British
Columbia

Org. : Christian Genest (Laval), Richard Lockhart (Simon
Fraser)

During the Annual Meeting of the Statistical
Society of Canada, a major scientific contribution
will be read and discussed publicly. The paper is
Flexible Regression Modeling with Adaptive Logistic
Basis Functions of Peter Hooper (Alberta). The
paper will be discussed by Mary Lindstrom
(Wisconsin), Jim Ramsay (McGill), Nancy
Heckman (UBC), and Hugh Chipman and Hong
Gu (Waterloo). The comments of the selected
discussants will be published along with the
paper in the September 2001 issue of the
Canadian Journal of Statistics and presented orally
during this session.

Eighth Canadian Undergraduate
Mathematics Conference

June 12 - 17, 2001, Université Laval, Québec

Org. : Pier-André Bouchard St-Amant (Laval), Jean-
Philippe Boulet (Laval), Sylvain Hallé (Laval), Jean-
Frangois Plante (Laval)

This annual conference is aimed at Canadian
undergraduate students whose programme of
study involves mathematics. The participants
are encouraged to present a 20 or 50-minute talk
on a mathematical subject of their choice.
Furthermore, five invited speakers will enrich
the participant's knowledge of current
mathematical research.

Séminaire de mathématiques
supérieures : Modern Methods in
Scientific Computing and Applications
July 9 - 20, 2001, Université de Montréal

Org. : G. Sabidussi (Montréal), K. Mikula (Slovak
Technical University, Bratislava, Slovakia), A. Bourlioux
(Montréal), M. Gander (McGill), S. Lessard (Montréal), G.
C. Papanicolaou (Stanford), A. Stuart (Warwick)

The scientific computing approach to the
solution of differential equations of all types,
associated with a variety of applications, is a
multi-faceted technique that encompasses not
only numerical methods but also more formal
analysis of the underlying equations, along with
a good understanding of the practical
application being modelled. Recent
achievements of this multi-disciplinary approach
will be presented by expert applied

mathematicians, together with applications in
finance, stochastic systems, image processing,
solid mechanics, electrodynamics, combustion,
matrix calculation, etc. In-depth coverage of each
theme (including discussion of both numerical,
modelling and theoretical issues specific to each
application) along with hands-on computer
experiments will be offered at this SMS 2001.

The speakers will be Anne Bourlioux and
Panagiotis Souganidis, Numerical Combustion :
Modelling and Computing Turbulent Flamelets;
Gene H. Golub and C. Bai, Matrices, Moments,
and Quadratures; Gundolf Haase and Ulrich
Langer, Multigrid Methods: Theory, Algorithms,
Implementation, Parallelization; Laurence Halpern
One-way  Operators, Absorbing Boundary
Conditions, and Domain Decomposition  for
Evolution Operators; Anthony Humphries and
Andrew Stuart, Computational Aspects of
Deterministic and Random Dynamical Systems;
Karol Mikula and James A. Sethian, Level-set and
Diffusion Methods in Image Processing; Frédéric
Nataf, Optimized Domain Decomposition Methods;
George Papanicolaou, Asymptotic Analysis of
Stochastic Differential Equations and Applications;
and Ronnie Sircar, Stochastic Volatility Modelling.

Statistics 2001 Canada: The Fourth
Canadian Conference in Applied
Statistics

July 6 -8, 2001, Université Concordia, Montréal

Org. : Y. Chaubey (Concordia), F. Nebebe (Concordia)
This conference will feature plenary speakers,
and contributed and invited papers, with
emphasis on applied statistics. Areas covered
include Bayesian Methods, Biostatistics, Data
Mining, Demography, Econometrics,
Multivariate Analysis, Operations Research,
Probability, Psychometrics, Sampling, Survival
Analysis, and Time Series.

The conference follows a well-established
tradition. The First Canadian Conference in
Applied Statistics was held in 1971 at Concordia
University. Since then, the Department of
Mathematics and Statistics has organized such a
conference every tenth year.

The plenary speakers are David Brillinger
(Berkeley), Christian Genest (Laval), John D.
Kalbfleisch (Waterloo), Jerry Lawless (Waterloo),

CRM Annual Report 2000 - 2001

47



Jim Ramsay (McGill), C. R. Rao (Penn State), J.
N. K. Rao (Carleton), P. K. Sen (North Carolina).

FUSION 2001: 4™ International
Conference on Information Fusion

August 7 — 10, 2001, Montréal

Org. : E. Shahbazian (Lockheed Martin & CRM)

This conference will provide a forum for the
presentation of research and technological
advances by scientists and engineers working in
all aspects of information and data fusion
techniques and systems. It will also feature
keynote speeches and plenary talks. Topics
include various aspects of theoretical and
technical advances in information fusion,
algorithms and systems, as well as applications.

Second Gilles Fournier Memorial
Conference

August 13 — 15, 2001, Université de Sherbrooke

Org. : Marléne Frigon (Montréal), Andrzej Granas
(Montréal), Tomasz Kaczynski (Sherbrooke)

Les thémes principaux de cette seconde
conférence dédiée a la mémoire de Gilles
Fournier seront la théorie des points fixes et la
théorie de points critiques ainsi que leurs
applications aux équations différentielles et aux
systtmes dynamiques. A cette occasion, des
développements récents de ces domaines seront
présentés par des experts canadiens et étrangers
afin de stimuler les échanges entre eux et les
étudiants  des  cycles  supérieurs  qui
participeront.

La conférence sera composée de conférences
principales de 50 minutes, conférences invitées
de 40 minutes et quelques exposés de 30 minutes
données par de jeunes mathématiciens. La
participation d'étudiants de cycles supérieurs
sera fortement encouragée.

Les conférenciers principaux seront Massimo
Furi (Florence), Kazimierz Geba (Gdansk),
Andrez Granas (Montréal), Antonio Marino
(Pise), Mario Martelli (Cal St. Fullerton), Jean
Mawhin (Université Catholique de Louvain) et
Michel Willem (Université Catholique de
Louvain). Les conférenciers invités seront A.
Abbondandolo (Pise), S. Alama (McMaster), H.
Ben-El-Mechaiekh (Brock), P. Deguire
(Moncton), M. Lassonde (Université des Antilles
et de la Guyane) et H. Steinlein (Munich.)

Spectral Statistics and High Energy
Eigenstates

August 25 - September 2, 2001, CRM

Org. : Dmitry Jakobson (McGill), John Toth (McGill)

Invited speakers: P. Bleher (IUPUI), A. Bourget (McGill), W.
Craig (McMaster), H. Donnelly (Perdue), E. Duenez
(American Institute of Mathematics), B. Eynard (CRM,
Montréal), V. Jaksic (Ottawa), J. Harnad (CRM, Montréal), L.
Ma (Tsinghua), K. McLaughlin (Arizona), M. Min-Oo
(McMaster), Y. Petridis (McGill), I. Rivin (Temple), Z.
Rudnick (Tel Aviv), P. Sarnak (Princeton), U. Smilansky
(Weizman Institute), K. Soundararajan (IAS), R. Speicher
(Queens), T. Tate (Johns Hopkins), A.Uribe (Michigan), I.
Vardi (Le Bois-Marie), H. Widom (UC Santa Cruz), S.
Zelditch (Johns Hopkins).

The idea of the workshop is to bring together
mathematicians and physicists working on
issues related to asymptotic eigenstate
properties, especially as they relate to classical
limits and chaos. There are various subjects to be
investigated. These include the asymptotic
behaviour of individual eigenstates, the role and
utility of random matrix theory in the prediction
of eigenvalue statistics for the Laplace-Beltrami
operator and the role of periodic orbits and
scars.

Histoires de structures et de catégories
September 2001, CRM

Org. : Luc Bélair (UQAM) & Liliane Beaulieu (CRM)
Invited speakers: L. Beaulieu (CRM), M. Bunge (McGill), C.
Houzel (Paris), A. Joyal (UQAM), J. Lambek (McGill), M.
Makkai (McGill), C. McLarty (Case Western), G. Reyes
(Montréal).

Cet atelier, qui réunit mathématiciens, historiens
et philosophes des mathématiques, s’est donné
pour objectif de faire le point sur les histoires des
structures et de la théorie des catégories. Il
s’agira aussi de combler certaines lacunes d’une
historiographie qui a négligé de montrer les liens
entre les développements de différentes
branches des mathématiques et la quéte pour
cerner, d'un point de vue strictement
mathématique ou d'un point de vue
métamathématique, le principe collectivisant des
structures ou des catégories. Comme I'an passé, la
parole sera également donnée aux protagonistes
de ces histoires.

Constance van Eeden's Conference:
Mathematical Statistics 2002

May 24 - 25, 2002, CRM

Org. : Marc Moore (Ecole Polytechnique), Sorana Froda
(UQAM), Christian Léger (Montréal and CRM)

This conference will recognize the extraordinary
services of Professor Constance van Eeden to the
Canadian statistical community, and to the
Université de Montréal in particular. It will
feature invited talks by Roelof Helmers (CWI,
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Amsterdam), Chris A.J. Klaassen (University of
Amsterdam), Denis Larocque (HEC), Louis-Paul
Rivest (Université Laval), Bill Strawderman
(Rutgers University), and Jim Zidek (UBC).

There will be a banquet on Friday night. This
conference will precede the Annual Meeting of
the Statistical Society of Canada which will be
held in Hamilton.
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Theme Year 2002-2003:
Mathematical Methods of Computer Science

Organizing Committee

David Avis (McGill), Yoshua Bengio (Montréal),
Gilles Brassard (Montréal), Luc Devroye
(McGill), Pierre L'Ecuyer (Montréal), Pierre
McKenzie (Montréal), Prakash Panangaden
(McGill), Bruce Reed (McGill), Denis Thérien
(McGill.)

Overview

The field of computation, formally born only last
century but with roots that stretch back to
Euclid, is now a mathematical discipline in its
own right, with solid theoretical foundations on
which are based its spectacular development.
The CRM special year in the mathematics of
computer science proposes to explore in depth a
significant spectrum of the many sub-areas that
are core foundational material for modern
computer science, that exhibit significant and
new mathematical content, and that have indeed
influenced the development of mathematics.

Mathematically, the areas with the earliest
influence on computer science were logic and
discrete mathematics. Since then, the theoretical
foundations of computer science have
blossomed, and ideas from the area (like
effectiveness, complexity and tractability) have
grown to occupy an ever more important role in
mathematics. More recently, a recurrent theme
in many of the domains examined are
probabilistic methods; these have permeated the
whole of computer science, and so particular
emphasis will be placed on the utilisation of
these techniques, both in theoretical areas and in
more applied ones such as simulation and
machine learning.

Summer _School on Quantum
Information Processing

July 15-19, 2002
Org.: Gilles Brassard (Montréal)

Lecturers: A. Ambainis, C.H. Bennett, G. Brassard, H.
Buhrman, R. Cleve, C. Crépeau, *N. Gisin, P. Hayer, R.
Laflamme, M. Mosca, A. Tapp, J. Watrous

*to be confirmed

Classical information theory is firmly rooted in
the classical physics of Newton and Einstein.
But the world is quantum mechanical. This has
prevented us from tapping the full potential of

physical reality for information processing
purposes. For instance, quantum mechanics
allows for unbreakable cryptographic codes and
such a high level of parallelism in computation
that a classical computer the size of the universe
would be left behind. The goal of this school is to
make the field of quantum information
processing accessible to a general audience of
mathematicians and computer scientists who
have little or no familiarity with quantum
mechanics.

AISENSTADT CHAIR LECTURE SERIES

There will be three series of conferences
associated with the Aisenstadt Chairs by Manuel
Blum (Carnegie Mellon), Laszlo Lovasz
(Microsoft Research), and Endre Szemeredi
(Rutgers University).

CONCENTRATION PERIODS

Complexity theory, analysis of algorithms
May-June 2002

Org.: Pierre McKenzie (Montréal), Denis Thérien (McGill)
In May 2002, the CRM wiill host two of the most
important international conferences in
theoretical Computer Science, namely the ACM
Symposium on Theory of Computing and the
IEEE Conference on Computational Complexity.
In addition, there will be several 1-week
workshops on topics that lie at the core of the
theory of computing. Each workshop will bring
together a number of leading scientists who will
present both expository lectures and state-of-the-
art research.

Lecture series on branching programs
May 13-17, 2002
Org.: Ingo Wegener (Dortmund)

ACM Symposium on Theory of Computing (STOC)
May 19-21, 2002

IEEE Conference on Computational Complexity
May 21-24, 2002

Randomness in Branching program
May 27-31, 2002

Random techniques play an important role in
computer science, through algorithms which
give an efficient solution to problems for which
no good deterministic solution is known, or
through the probabilistic study of complexity. A
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week will be devoted to this theme, starting with
the links between probabilistic methods and
branching programs.

Verification and model-checking

June 3-7, 2002

In the past ten years, theoretical work in the area
of verification has started to bear fruit. The
workshop will cover the major areas of this
development, in particular those linked to
model-checking.

Descriptive complexity

June 10-14, 2002

Invited speakers for the one-week workshops include: M.
Ajtai, D. Barrington, P. Beame, P.L. Crescenzi, R. Gavalda, N.
Immerman, KJ. Lange, P. Pudlak, M. Sachs, R. Raz, P.
Schnoebelen.

An area that has come to the fore in recent years,
descriptive complexity gives a tool that
complements more classical approaches to
complexity theory. After a survey of the area, the
workshop will concentrate on links between
branching programs and algebraic structures.

Quantum Foundations in the Light of
Quantum Information

October 13 — November 2, 2002
Org.: Gilles Brassard (Montréal), Christopher A. Fuchs (Los
Alamos National Laboratory)

Invited speakers include: H. Barnum, G. Brassard, H. Briegel,
J. Bub, A. Cabello, C. Caves, *R. Cleve, C. Fuchs, N. Gisin, *D.
Greenberger, L. Hardy, P. Hayden, A. Holevo (*), R. Jozsa, A.
Kent, D. Mayers, D. Mermin, *T. Mor, M. Nielsen, A. Peres, .
Pitowsky, R. Schack, B. Schumacher, J. Smolin, R. Spekkens,
*A. Steane, D. Wallace, W. Wootters, A. Zajonc.

* to be confirmed

Rolf Landauer's best-known aphorism is
"information is physical". This workshop is
centred around the belief that "physics is
informational”! Our long-term purpose is to
reformulate the foundations of quantum
mechanics in the light of quantum information
theory. Rather than being counterintuitive, could
it be that quantum mechanics was inevitable for
information to behave as we understand it now?
For instance, what can we derive from the fact
that unconditionally secure cryptographic key
distribution is possible but bit commitment is
not?

Combinatorics, probability and
algorithms

May 2003

Org.: David Avis (McGill), Luc Devroye (McGill), Bruce A.
Reed (McGill)

Leave nothing to chance. This cliché embodies
the common belief that randomness has no place
in well-planned methodologies, every i should
be dotted and every t should be crossed. In
discrete mathematics, at least, nothing could be
further from the truth. Introducing random
choices into algorithms can improve their
performance. The application of probabilistic
tools has led to the resolution of combinatorial
problems which have resisted attack for decades.

A month-long concentration period will take
place around this general theme. Lecturers at the
school will introduce participants to a number of
weapons, mostly from the probabilistic arsenal,
and their applications in combinatorics and in
the study of algorithms. We anticipate a
significant amount of collaboration between
participants at the school during the month.

There will be 5 hour mini-courses given by: N.
Alon (Technion), V. Chvatal (Rutgers), A. Frieze
(Carnegie-Mellon), L. Lovasz, (Microsoft), C.
McDiarmid (Oxford), M. Molloy (Toronto), J.
Pach (City College New York and Hungarian
Academy of Sciences).

INTERNATIONAL ANNUAL MEETINGS

ACM Symposium on Theory of
Computing (STOC)
May 19-21, 2002

IEEE Conference on Computational
Complexity

May 21-24, 2002

Org.: Pierre McKenzie (Montréal), Denis Thérien (McGill)
These two conferences are part of the
concentration period on Complexity theory,
analysis of algorithms.

Mathematical Foundations of
Programming Semantics (MFPS)

March 17-22, 2003

Org.: Prakash Panangaden (McGill)

Conferences and workshops in this series, held
annually since 1985, aim to provide a forum for
researchers in all areas surrounding semantics to
present their latest research results, and to
improve communication and interactions
between mathematicians and computer scientists
who work in these areas. The areas of relevance
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include category theory, domain theory, logic
and topology on the mathematics side, and type
theory, semantics, and the design and
implementation of programming languages on
the computer science side.

IEEE Symposium on Logic in Computer
Science (LICS)

June 20-26, 2003

Org.: Amy P. Felty (Ottawa), Philip Scott (Ottawa)

To be held at the University of Ottawa in 2003,
the IEEE Symposium on Logic in Computer
Science (LICS) is an annual international forum
on theoretical and practical topics in computer
science that relate to logic in a broad sense. The
CRM will be sponsoring four satellite workshops
for this conference.

WORKSHOPS

Random number generation and highly
uniform point sets

June 17-28, 2002
Org.: Pierre L'Ecuyer (Montréal)

Invited speakers : G. Chaitin, C. Crépeau, L. Devroye, M.
Evans, B.L. Fox, M. Fushimi, J. Gentle, P. Hellekalek, S.
Heinrich, W. Hormann, A. Keller, G. Larcher, P. L'Ecuyer, J.
Leydold, C. Lemieux, M. Mascagni, M. Matsumoto, S.
Ninomiya, T.Nishimura, A.B. Owen, G. Pirsic, W. Schmid, I.
Sloan, S. Tezuka, H. Wozniakowski, C. Xing.

This workshop will bring together the world
leaders in the theoretical and practical aspects of
random number generation by computer and the
design of highly-uniform point sets for quasi-
Monte Carlo integration. The general theme is
the development of practical random number
generation software for various classes of
applications, such as simulation, statistics,
numerical analysis, computer games, lotteries,
cryptology, etc. In simulation, highly-uniform
(or low-discrepancy) point sets can often
advantageously replace the traditional random
numbers. Their construction and analysis can be
based on ideas and tools that are very similar to
those used for random number generators and
we want to strengthen this connection.

Mathematical Models and Techniques for
Analysing Systems

September 30-October 4, 2002
Org. : Prakash Panangaden (McGill)

Invited speakers: R. Alur, P. Caines, L. deAlfaro, R.
Jagadeesan, D.Precup, R. Segala, F. van Breugel and M.
Vardi.

The analysis of systems has both diversified and
deepened tremendously in the last few years. In

terms of diversification, systems of interest now
include stochastic systems, real-time systems
and hybrid systems, that is, systems where the
state space is partly discrete and partly
continuous.  Applications  include  flight
management systems for aircraft, process control
systems, telecommunication systems and battle
management systems. In all of these one has to
deal with continuous time evolution and usually
with probabilistic aspects as well. Perhaps the
most successful mathematical technique for
dealing with these problems - now almost 20
years old - is model checking. This is now being
extended to probabilistic systems and the theory
has advanced to the point where tools have been
designed and built. In terms of the general
mathematical theory co-inductive techniques,
like bisimulation, have proved their value
repeatedly.

The workshop would have two main speakers,
who will each give five lectures: Prof. Marta
Kwiatkowska, U. Birmingham “Probabilistic
Model Checking” and Dr. Jan Rutten, CWI
Amsterdam “Coinductive Calculus”.

Finite Model Theory

March 2-9, 2003

Org.: Denis Thérien (McGill)

This workshop will focus on the expressive
power of logics and on the deep relationship
between logic and computational complexity.
The principal speaker will be Phokion Kolaitis
(U.C. Santa Cruz). The workshop will be held at
the Bellairs Research Institute of McGill
University.

Semigroups and Automata

March 9-16, 2003

Org.: Denis Thérien (McGill)

This workshop will discuss recent developments
in the theory of automata and semigroups, in
particular some dealing with long-standing open
problems such as decidability of the dot-depth
hierarchy and decidability of Rhodes
complexity.

Cryptographic reduction of quantum and
classical protocols

April 28 - May 2, 2003
Org.: Claude Crépeau (McGill)

Invited speakers: D. Beaver, *C. Cachin, R. Cramer, C.
Crépeau, |. Damgaard, P. Dumais, D. Gottesman, J. van de
Graaf, *R. Impagliazzo, J. Kilian, D. Mayers, *M. Naor, *S.
Rudich, L. Salvail, A. Smith, A. Tapp, S. Wolf, M. Yung.

*to be confirmed
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Cryptographic protocols have been studied for
two decades in the classical scenario under
various computational assumptions. Such
protocols as Bit Commitment, Oblivious
Transfer and Multiparty Computations have
been implemented and reduced to each other.
Over the last few years, similar results are now
achieved in the context of adversaries equipped
with quantum computers. This workshop will
bring together specialists of both classical and
guantum cryptographic protocols who  will
present the state of the art in this fascinating area
of research.

Advances in Machine Learning

June 2-13, 2003
Org.: Yoshua Bengio (Montréal), Balazs Kégl (Montréal),
Doina Precup (McGill)

Invited speakers: P. Bartlett, A. Barto, P. Frasconi, G. Hinton,
M. Jordan, V. Koltchinskii, Y. Le Cun, M. Littman, G. Lugosi,
S. Roweis, B. Scholkopf, D. Schuurmans, S Singh, R. Sutton.
Probabilities are at the core of recent advances in
the theory and practice of machine learning
algorithms. The workshop will focus on three
broad areas where these advances are crucial:
statistical learning theory, learning algorithms,
and reinforcement learning. The workshop will
therefore bring together experts from each of
these three important domains. Among the sub -
topics that will be covered, we note: variational
methods, graphical models, the curse of
dimensionality, empirical methods to take
advantage of theories of generalization error,
and some of the applications of these new
methods.

SEMINAR

There will be a year-long seminar on the
mathematics of computing.

COURSES

The Montreal universities offer a variety of
courses in the area of the year. The list can be
consulted at :
http://www.iro.umontreal.ca/cours/
http://www.cs.mcgill.ca/acadpages/grad/cour
se-grad.html
http://www.cs.concordia.ca/programs/grad/c
ourses.html
http://www.info.ugam.ca/dinfo/coursdepfram
e.html
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General Programme 2002-2003

Joint IMA-CRM Workshop on
Computational Methods for Large
Scale Integer Programs

October 14-19, 2002, Minnesota

Org.: William Cook (Rice University), Martin W.P.
Savelsbergh (Georgia Institute of Technology), George
Nemhauser (Georgia Institute of Technology)

In the past decade there have been significant
theoretical and computational advances in the
field of integer programming. As a result there
has been a greatly increased use of integer
programming software in industry. However,
the need to solve even larger and more complex
problems continues to grow. In this workshop,
we will bring together experts in various areas of
integer programming and its applications.
Theoretical and methodological topics included
in the workshop are approximation algorithms
for large scale linear programs, stochastic integer
programming, branch-and-cut and branch-and-
price, algebraic and combinatorial methods,
decomposition, constraint programming and
parallel implementation. Application areas
include supply chain design and management,
telecommunications, manufacturing,
transportation, scheduling, and finance. The
workshop will be of interest to mathematicians
and operations researchers working in discrete
and combinatorial optimization, computational
scientists working in parallel computing, search,
and constraint programming. Goals of the
workshop include building a research agenda
for the next decade, defining new areas of
application, and stimulating cooperation among
the different disciplines that contribute to the
field.

Joint IMA-CRM Workshop on
Distribution systems: location and
vehicle routing

December 2-6, 2002, Montréal

Org.: Michel Gendreau (CRT, Montréal) and Gilbert
Laporte (CRT, HEC)

Invited participants: G. Laporte, A. Corberan, J.J. Salazar, D.
Vigo, M. Salomon, S. Nickel, T.Lowe, P. Hansen, O. Berman,
G. Wesolowsky, J. Thisse, P. Marcotte, B. Gavish, M.
Gendreau, M. Savelsbergh, J.Y. Potvin, A. Balakrishnan, M.
O. Ball, B. Jaumard, M. Labbé, C. Colbourn, T. Crainic, T.
Magnanti

The questions surrounding distribution systems
are of prime economic importance. The scale of
these systems is increasing at a fast rate because
of the growth of international commerce and
travel. The advent of e-commerce will only

increase their scale, as well as change their
nature; goods purchased over the internet must
be delivered; also, they often get returned.
Related to these questions is the rich field of
network design problems, which arise in
particular in transportation logistics and in
telecommunications planning.

The theory of location is evolving, with
guestions such as competitive location or the
location of non-punctual or structured objects
being studied; in routing, the advent of better
communication devices and increased
computational power make real-time dynamic
routing a possibility. These changes imply that
new problems with different mathematical
properties must be tackled and new algorithmic
strategies devised.

This workshop will include a series of ten
surveys, covering both the more traditional and
the newer subject areas, with additional
contributions by conference participants. Areas
covered include routing; location; economic
aspects, pricing, e-commerce; fleet management;
telecommunications; network design.

Quantum Control: Mathematical and
Numerical Challenges

October 7-11, 2002

Org.: André Bandrauk (Canada Research Chair, Chemistry,
U. de Sherbrooke, FRSC),Michel Delfour (CRM and DMS,
U. de Montreal, FRSC)

Sponsors: NSERC and CRM

This workshop will concentrate on advanced
numerical methods and new mathematical and
control and optimization approaches and tools
for the quantum control of matter at the
molecular level using current advanced laser
technology.

An entire new branch of science now known as
"Coherent Control of Molecular Processes"
following the pioneering work of theoretical
chemists such as Paul Brumer (Toronto), Moshe
Shapiro (Weizmann Institute), Stuart A. Rice
(Chicago), and other international and Canadian
distinguished scientists is steadily making an
impact on the experimental and technological
world.

This new field of research is dedicated to "using
current state of the art laser technology to
control and manipulate the quantum behaviour
and motion of matter at the molecular level". The
basis of this new science is the encoding and
control of quantum information at the molecular
level in order to control the time evolution of
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molecular processes, such as guiding the final
output of a reaction to a desired target. Most of
the research in this area has been numerical and
theoretical, involving multidimensional time-
dependent Schroedinger equations, TDSE's.
Coupling these molecular processes to the laser
field equations, Maxwell's equations, results in
coupled parabolic (TDES's) and hyperbolic
(Maxwell) partial differential equations. There
are outstanding problems, both numerical and
mathematical, which this workshop will address
by bringing together mathematicans, theoretical
chemists and physicists working in the area of
control and optimization of systems subject to
guantum laws.

The workshop will involve 20-30 international
experts in  laser molecule interactions,
optimization, theory and control of molecular
dynamics. It will emphasize participation of
graduate students in applied mathematics,
theoretical chemistry and physics.

Main themes:

Molecular and Electron Control

Theoretical: Andre D. Bandrauk (Sherbrooke), Paul
Brumer (Toronto), Ronnie Kosloff (Hebrew University),
Herschel Rabitz (Princeton).

Experimental: Hideo Mabuchi (Caltech), Philip Howard
Bucksbaum (Michigan) .

Quantum Control - Mathematical

Problems & Theories

Org.: Roger Brockett (Harvard), Goong Chen (Texas A &
M), Michel Delfour (Montréal), Claude Le Bris (CERMICS,
ENPC, Paris), Roberto Triggiani (Virginia), Jean-Paul
Zolesio (CNRS and INRIA, France), Enrique Zuazua
(Complutense, Madrid, Spain).

Quantum ComEJutlng

Org.: Daniel Liedar (Toronto), Serge Lacelle (Sherbrooke),
MIlvanov (NRC-Ottawa), Raymond Laflamme (Waterloo),
Richard E. Cleve (Calgary)

Numerical Methods

Org.: Robert Wyatt Texas), Tucker Carrington (Montréal),
Michel Fortin (Laval), Anthony Peirce (UBC), Gene H.
Golub (Stanford U), William Hager (Gainesville), Claude
Le Bris (CERMICS, ENPC, Paris), G. Turinici (INRIA-
Rocquencourt)
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Theme Year 2003-2004:
Geometric and Spectral Analysis

Scientific Committee

E. Bierstone (Toronto), W. Craig (McMaster),
F. Finster (MPI), P. Gauthier (Montreal),

D. Jakobson (MCGill),V. Jaksic (McGill),

N. Kamran (McGill), R. Melrose (MIT),

P. Milman (Toronto), J. Toth (McGill).

Overview

Analysis has traditionally stood at the center of
gravity of much of the research activity in
mathematics. In particular, the fields of
geometric and spectral analysis have played a
fundamental role in shaping the major themes of
current research in differential geometry and
mathematical physics, and they stand indeed at
the core of several of the deepest and most
spectacular advances in these fields. There is
now, for example a much deeper understanding
of the eigenvalues and eigenfunctions of
manifolds than there was even five years ago.

The thematic year in geometric and spectral
analysis will focus on a number of themes in
which this interaction has been particularly
fruitful. The year is organized around two
interconnected themes: the first, whose different
subthemes cover the whole year, is principally
centered on various questions in spectral
analysis; it comprises what is in essence two
short programs, one on contact geometry and
the other on analysis on singular space, and a
more extended period on spectral analysis in
mathematical physics and number theory. The
two short programs have a particularly strong
emphasis on developing new connections to
other areas of mathematics. The second theme
relates to the analysis of the Einstein equations, a
subject on which there has been spectacular
progress in recent years. It is concentrated in the
fall of 2003.

These themes have been chosen so as to have a
balance between the geometric and spectral
components of the scientific program, and also
with the objective of highlighting some of the
most interesting current applications of analytic
ideas to physics.

There will be a strong emphasis on training
through the short courses which will precede the
proposed workshops, as well as through the
coordination of the graduate course offerings in

analysis and geometry in the Montreal
universities. In particular, a minimum of eight
short courses is being planned in connection
with the various workshops. Some of these short

courses are listed in the detailed program given
below.

Aisenstadt Chair Lecture Series
There will be two chairholders for the year.

SPECTRAL ANALYSIS

Contact geometry and analysis

July 2003

Org.: R. Melrose, D. Auroux

In the vigorous development of contact
geometry, which has taken place over the past 10
years or so, the notion of a tight (or conversely
an overtwisted) contact structure has proved to
be central, with many deep and important
applications to three-dimensional topology. On
the analytic side, the notion of the quantization
of a contact manifold, that is the existence of a
generalized Szegd projection, has come to play a
central role in developments related to the
algebra of pseudodifferential operators of
Heisenberg type and related homological
guestions. Both endeavors are related to
embedding, or fillability, questions which
remain substantially open, especially in the three
dimensional case. It seems likely that there are
important relationships between these various
notions and structures, with probable
consequences on each side It is hoped that by
bringing this group together they will be able to
understand these relationships and their
repercussions.

The format is one of informal lecture series over
two weeks, on subjects such as Contact Floer
homology and symplectic field theory,
Approximate holomorphic geometry, Gauge
theory and symplectic fillings, Heisenberg
algebras, Toeplitz quantization, Powers of circle
bundles.

Analysis and Resolution of
Singularities

August 2003

Org.: E. Bierstone (Toronto), P. Milman (Toronto), D.H.
Phong (Columbia)

Effective methods in resolution of singularities
are becoming central to a modern generation of
problems from analysis and 