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Description

The conference on which these proceed-
ings are based was held at the Chinese
University of Hong Kong. It was organized
in response to Andrew Wiles' conjecture
that every elliptic curve over Q is modular.
The final difficulties in the proof of the
conjectural upper bound for the order of
the Selmer group attached to the symmet-
ric square of a modular form, have since
been overcome by Wiles with the assis-
tance of R. Taylor. The proof that every
semi-stable elliptic curve over Q is modu-
lar is not only significant in the study of
elliptic curves, but also due to the earlier
work of Frey, Ribet, and others, completes
a proof of Fermat's last theorem.
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In 1993, a conference was held honoring
Raoul Bott on his 70th birthday. Many
of his friends and students came from all
over the world to celebrate this special
occasion. Raoul Bott is a valued member
of the Harvard University Department of
Mathematics, and a great mathematician.
The conference in his honor attracted a
large audience over the course of three
days. The lectures given during the
conference, along with other important
mathematical contributions, are
presented in this volume in honor of
Raoul Bott.
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Description

1 Elliptic curves and modular forms

1.1 Elliptic curves

1.2 Modular curves and modular forms over C
1.3 Hecke operators and Hecke theory

1.4 The Lfunction associated to a cusp form
1.5 Modular curves and modular forms over Q
1.6 The Hecke algebra

1.7 The Shimura construction

1.8 The Shimura-Taniyama conjecture

2 Galois theory

2.1 Galois representations

2.2 Representations associated to elliptic curves
2.3 Galois cohomology

4 Hecke algebras

4.1 Full Hecke algebras
4.2 Reduced Hecke algebras

4.3 Proof of theorem 3.31

4.4 Proof of theorem 3.36

4.5 Homological results

5 Commutative algebra

5.1 Wiles' numerical criterion

5.2 Basic properties of @A and nA

5.3 Complete intersections and the Gorenstein condi-
tion

5.4 The Congruence
ideal for complete

2.4 Representations of GQI intersections
2.5 The theory of Fontaine and Laffaille 5.5 Isomorphism theo-
2.6 Deformations of representations rems

5.6 A resolution lemma
5.7 A criterion for
complete intersections
5.8 Proof of Wiles'
numerical criterion

5.9 A reduction to
characteristic |

5.10 J-structures

2.7 Deformations of Galois representations

2.8 Special cases

3 Modular forms and Galois representations

3.1 From modular forms to Galois representations.
3.2 From Galois representations to modular forms
3.3 Hecke algebras

3.4 Isomorphism criteria

3.5 The main theorem

3.6 Applications
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1. Toward a Geometry of Differential Equations - Robert Bryant, Phillip Griffiths, and Lucas Hsu
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Terng, and Gudlaugur Thorbergsson
9. The Smooth Classification of Elliptic Surfaces - John Morgan and Tomasz Mrowk
10. Quasiclassical Asymptotics of Solutions to KZ Equations - Nicolai
Reshetikhin and Alexander
Varchenko
11. Descartes and Differential Geometry - Hans Samelson
12. Characters, Characteristic Cycles, and Nilpotent Orbits - Wilfried
Schmid and Kari Vilonen
13. Mirror Transform and String Theory - C. Vafa
14. The Verlinde Algebra and the Cohomology of the Grassmannian -
Edward Witten
15. Reflections on Geometry and Physics - Michael Atiyah
16. Homology Cobordism and the simplest perturbative Chern-Simons
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