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Weil Cohomology Theory and Weil Conjectures

Snehinh Sen*

Abstract

The pursuit of Weil Conjectures (now proved) was perhaps one of the most
influential and celebrated programs which led to the birth and development
of most of what we call arithmetic geometry today. The objective of this
mini talk series is to give an exposition to the conjectures accessible to a
wider audience. Starting from a very simple analysis of curves and varieties,
we will talk about zeta functions over varieties and observe some fascinating
patterns. These patterns would lead us to the Weil Conjectures. Finally,
assuming some facts from arithmetic geometry and algebra, mainly the ex-
istence of what one calls a "Weil Cohomology Theory”, we will prove all but
one of them - the Riemann Hypothesis. Time permitting, we will also have
a glimpse of other related ideas, such as proofs of the Riemann Hypothesis,
construction of étale cohomology, and the idea of motives.

Tentative Plan

This talk series would have two 90 minute talks (with break).

(i) Day 1: Introduction to Zeta Functions and the Weil Conjectures.
(ii) Day 2: Weil Cohomology Theories and a proof of (almost all of) the
conjectures.

I will also be sharing two notes, namely,
(i) A recap of Algebraic Geometry (for the purpose of this talk).
(ii) A note listing the Weil Conjectures, Weil Cohomology Theory and
properties of étale cohomology, algebra and schemes important for the
proof. This would be used as a constant reference for the second talk.
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