HECKE ALGEBRA AND CATEGORY

IVAN LOSEV

1. PLAN

We proceed to the final part of the course — the Hecke algebra/category:

) Representations of GL,,(IF,) (Lecture 18).

) The generic Hecke algebra for S,,.

) Generalizations: Kac-Moody Lie algebras and Coxeter groups.
) Kazhdan-Lusztig basis and Kazhdan-Lusztig conjecture.

) Category O.

) Soergel bimodules and modules.

) The geometry behind Soergel modules.

) Discussions: How to guess the Kazhdan-Lusztig conjectures?
How people proved them? What happens in positive charac-
teristic? Representations of semisimple Lie algebras in positive
characteristic.
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2. BRIEF OVERVIEW OF THE LITERATURE

This is to be completed. For now, here are two references quoted in
Lecture 18, both are monographs that deal with the finite groups of
Lie type.

[St] mostly deals with the structure theory (and a bit with the rep-
resentation theory).

[C] deals with the representation theory including its geometric as-
pects such as the Deligne-Lusztig theory.

[Ka] is a monograph on Kac-Moody Lie algebras.

[B] is a part of the Lie groups and Lie algebras series concentrating
on Coxeter groups, Weyl groups and their root systems.

[L] is a basic introduction to Hecke algebras associated to Coxeter
groups.

[ | is an introduction to the theory of Soergel bimodules in-
cluding the developments from the last decade.
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