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1. Zeta functions for Q and quadratic fields. Dirchlet L-functions.

In this talk, I will recall the high points of Euler’s work on the zeta function, including his proof that the values at
negative integers were rational numbers. I will introduce Dirichlet L-functions, and discuss Dirichlet’s analytic
interpretation of quadratic reciprocity.

2. Artin L-functions.

In this talk, I will give an introduction to Artin’s L-functions, associated to a complex representation of the
Galois group of a number field. After some basic number theory needed to define these functions, I will discuss
the rationality and integrality results known for their values at negative integers.

3. Reductive groups G and their cohomology.

In this talk, I will give an introduction to the structure of reductive groups over a field k, and attach to each group
a Galois representation which describes its cohomology. I will also consider the value of the Artin L-function of
this representation at s = 0, and relate it to the ratio of two Haar measures on the group, when k is a finite, or
local, or global field.

4. The dimension of spaces of automorphic forms.

The trace formula gives a method to calculate the dimension of certain vector spaces of automorphic forms, in
terms of orbital integrals over conjugacy classes in a reductive group. I will show how the results in the previous
talk allow us to evaluate the terms corresponding to central classes, using Artin L-functions at negative integers.
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