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Séminaire Sud Rhodanien de Géometrie a Berkeley
Mathematical Sciences Research Institute
May 22-June 2, 1989

"List of Speakers

- C. Albert (Montpellier): Symplectic groupoids



- M. Boucetta and P. Molino (Montpellier): Geometry of completely integrable systems

- M. Boyom (Montpellier): Invariant affine structures on Lie groups and symplectic geom-
etry

- A. Coste and D. Sondaz (Lyon): Lie algebroids and affine Poisson structures on groups
- P. Dazord (Lyon): Obstructions to the integration of Poisson manifolds

- N. Desolnux-Moulis (Lyon): Lagrangian foliations

- Y. Eliashberg (MSRI, Stanford): Towards a definition of symplectic boundary

- Z. Ge (MSRI, Beijing): Symplectic groupoids and Hamilton-Jacobi theory

- M. Gotay (MSRI, USNA) and G. Tuynman (MSRI, Marseille): R?" is a universal sym-
plectic manifold for reduction

- G. Hector (Lyon): Symplectic realizations

- R. Lashof (Berkeley): Equivariant prequantization

- J.H. Lu (Berkeley): Symplectic double groupoids and Poisson Lie groups

+ A. Medina (Montpellier): Poisson structures on Lie groups

- R. Montgomery (MSRI, Berleley): Optimization with fized holonomy

- J.M. Morvan (Lyon) and L. Niglio (Avignon): Characteristic classes of a lagrangian
immersion

- Y.G. Oh (MSRI, NYU): Stability of minimal lagrangian submanifolds

- G. Patissier (Lyon): Quantization of a symplectic manifold according to Malsow

- T. Ratiu (MSRI, Santa Cruz): The compact Toda lattice

- A. Sheu (MSRI, Kansas): The C* algebra of a singular foliation

- H. Suzuki (MSRI, Hokkaido): Holonomy groupoids of generalized foliations

- A. Weinstein (MSRI, Berkeley): Heisenberg groupoids

- P. Xu (Berkeley): Morita equivalence of Poisson manifolds

- Y. Kerbrat (Lyon): Berry’s Phase
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L. A. Cordero, M. Fernandez and A. Gray, The Frolicher spectral sequence for compact
nilmanifolds.

L. A. Cordero, M. Fernandez and A. Gray, Compact symplectic manifolds not admit-
ting positive definite Kahler metrics.

J. Eckeland and H. Hopfer, Symplectic topology and Hamiltonian dynamics.

J. Hanad and S. Shnider, Supersymmeiric Yang-Mills theory in ten dimensions and
the super twisior correspondence.

N. Salinas, A. Shue and H. Upmeier, Toeplitz operators on pseudo-convez domains
and foliation C*-algebras.

J. Stasheff, Homological reduction of constrained Poisson algebras.
A. Weinstein, Cohomology of symplectomorphism groups and critical values of Hamil-
tonians.
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Hassler Whitney

', Hassler Whitney, Professor Emeritus at the Institote for Advanced
Study in Princeton al the time of his death, died in Princeton on Wednes-
day, May 10 at the age of 82 of a massive stroke suffered two wesks earlier.

Hassler Whitney was a leading world figure in mathematics of this cen-
tury, and the influence of hisideas has been pervasive and profound. In over
75 mathematical papers and 2 graduate-level texts, he made major contri-
butlions to graph theory, differential topology, vector bundles and charac-
teristic classes, cohomology, analytic varieties, geometric measure theory,
and singularity theory. For the past 20 years, Whitney has intensively pur-
sued an interest in mathematics education, and he became widely known
2s a prophet on educational issaes, and was President of the International
Commission on Mathematics Education from 1979 to 1982.

Throughout his life, Whitney was avidly involved in music and in
climbing. Whitney earned two Baccalaureate degrees from Yale in physics
in 1928, and in music in 1929. He earned a Ph.D. in mathematics from
Harvard in 1932, where he taught until 1952, when he was appointed Pro-
fessor at the Institute for Advanced Study in Princeton. He played the
violin, viola, and piano; he was concert master of the Princeton Commu-
nity Orchestra, and played regularly with the Princeton Society of Musical
Amatenrs. Hassler Whitney went on many mountaineering trips until the
end of his life, and he was especially fond of climbing the high peaks in
the Swiss Alps. He was a member of the Swiss Alpine Club and the Amer-
ican Alpine Club. With his cousin, Bradley Gilman, he established the
Whitney-Gilman Route on Cannon Mountain in New Hampshire. He was

an aclive man until the end, running between six and twelve miles every
other day.

Whitney was a pioneer in topology, an important field of modern math-
ematics. Topology is the theory of geometric figures in any number of
dimensions, and the analysis of continous deformations of them and con-
tinuous maps between them.

The four-color map conjecture is an example of a question in topology
which is easy to visualize. Given a map of the earth, divided arbitrarily into
countries, is it possible to color the countries with only four colors so that
any two countries which share a border have different colors? This question
is lopological because it does not depend on the exact shape of the coantries,
but only on their arrangement. It was finally solved in 1977, by W. Haken
and K. Appel using massive computer assistance, after about 100 years of
attention from many mathematicians. Some of Whitney's earliest work, in
graph theory around 1931-33, was inspired by this question. Among other
things, Whilney showed that, with very mild assumptions, it is possible lo
design a tour of the earth which visits each country once and only once (a
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Hamiltonian cycle).

This was a period when topology was rapidly maturing, and Whitney
soon moved on to more general kinds of topology, the topology of multi-
dimensional surfaces or manifolds in multi-dimensional spaces. Such sur-
faces may be defined by mathematical eqnations, but in dealing with them,
a mathematician does nol try lo enumerate all solutions any more than an
arlist tries to represent every single hair on a head: mathematicians sesk
to elucidate the qualitative properties of manifolds.

The Whitney embedding theorem was an important conceptual ad-
vance in the understanding of manifolds, tying together the intrinsic and
the extrinsic definitions of a manifold. The intrinsic mathematical def-
nition of a manifold does not actually depend on having the manifold in
ordinary m-space, any more than the definition of a zebra depends on its
being in a certain cage in the zoo. However, Whiiney proved that every pos-
sible n-dimensional manifold actually occurs as a surface in m-dimensional
space, if m is sufficiently high. Whitney eventually showad that every n-
dimensional manifold can be embedded in 2n-space. The Whitney trick
which he introduced in this proof is still a standard tool of lopologists.

Whitney was one of the founders and early proponents of the theory
of cohomology. He, along with the E. Cech, invented the first clear and
cotrect definitions of the cup product in cohomology. Whitney was a pi-
oneer in the introduction of vector bundles and sphere bundles as a tool
in the solution of topological problems. Stiefel-Whitney classes, which are
important invariants of vector bandles, were discovered by Whitney and E.
Stiefel around 1935.

Whitney was interested in properties of differentiable functions through
most of his career, and his ideas were instrumental in the development of the
field of differential topology. This interest led into his work on the theory
of analytic varieties. Along with the French mathematician René Thom,
Whitney pioneered the theory of singularities, another important area of
modern mathematics. Whitney established that the generic singularities of
maps from the plane to the plane ate folds and cusps. Whitney introduced
many ideas and techniques which had an important influence on the work
of J. Mather and V. Arnold in this field, and continue in importance today.

Hassler Whitney was born on March 23, 1907, in New York City. Pro-
fessor Whitney was the winner of many awards, including the National
Medal of Science in 1976, the Wolf Prize in 1982, and the Steele Prize in
1985. He was a member of the National Academy of Sciences, as well as the
American Mathemalical Society, the National Council of Teachers of Math-
ematics, the American Philosophical Society, and the Swiss Mathematical
Society (honorary).

Education

Professor Whitney was intensely concerned with the faillure of our ed-
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ucational system in mathematics, and during the past 20 years he pursued
this concern intensively, particularly on the elementary school level. A great
deal of public attention has lalely been focused on failures in the malhemat-

‘ ical education system; Whilney felt the problem cannnt be remedied just

"hy increasing the amount of time students spend on mathematics. In fact,
this only increases their mathematics anxiety. He also believed that requir-
ing higher scores on narrcw standardized (ests does not motivate students
to perform belter. ‘

Whitney attributed the failure largely to a system which excludes the
student. Whitney pointed out that young children have an amazing nat-
ural intelligence, and a very active curiosity. Their natural and intuitive
ways of thinking are akin to the ways that mathematicians work. However,
throughout school mathematics they ate confronted with a series of numer-
ous and narrow ‘objectives’ presented in language that has no meaning to
the children, teachers, parents, or even {o mathematicians.

He was concerned that children are given many problems in fixed pat-
terns, which they learn to do by following an example rather than by think-
ing it ont for themselves. The result is that by the end of their schooling,
most students have learned not to think when they see a mathematics
problem. When they see a stalement about mathematics, they immedi-
ately react to it either by freezing up from math anxiety, or treating it as if
it were one more rile-based homework problem, ‘when you see this, you do
that’, rather than as something to think aboat, no calculation necessary.

Rather than telling the children how to do things, Whitney would
listen to how the children think about problems based on their experience.
For instance, children who have failed to catch on to subtraction in school
are nevertheless good at making change out of a dollar, Whitney would
help them observe what they did in making change to gain confidence and
understand what they are doing when they subtract two numbers.

Whitney saw the system of testing, and the external standards imposed
by state and local boards, as one of the main causes of failure. He felt that
teachers do not have the freedom to teach mathematics in a natural way,
because they are under intense pressure to raise scores on very narrowly
defined and misconceived Lests.

Family

Hassler Whitney's contributions to wotld knowledge were in the tra-
dition of his family. He was the grandson of Simon Newcomb, the famous
astronomer, and the great great grandson of Ferdinand Hassler who was
commissioned by Thomas Jefferson lo survey the Atlantic coastline. Un-
der Hassler's direction, a safe entrance to New York Harbor was discov-
ered. Whitney was the the greal nephew of Josiah Dwight Whitney, who
first surveyed Mount Whitney and grandson of William Dwight Whitney,
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a8 prominent linguist and scholar of sanscrit. His father Edward Baldwin
Whilney was Justice of the Supreme Court of New York, and his mother
Josepha Whilney was an artist and active in politics.

Heis survived by his wife Barhara Osterman of Princeton New Jersey, a
well-known arltist, and five children, James Newcombh Whitney of Wellesley
Massachuselts and Paris France, Carol Whitney of Victoria B.C., Marian
Whitney Melhuish of Wellington New Zealand, Sarah Whitney Thurston
of Ithaca New York, and Emily Baldwin Whitney of Eareka California, as
well as six grandchildren.
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