Geometric and Representation Theoretic
Aspects: Developments in Mathematics 42

This book presents a collection of research articles written by leading
experts in the fields of geometry and representation theory. The articles are
based on talks given at the 2018 AMS Summer Research Institute on
Geometric and Representation Theoretic Aspects of the Langlands
Program. The book provides a comprehensive overview of the current state
of the art in these areas and is a valuable resource for researchers and
students alike.
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Chapter 1: Geometric Aspects of the Langlands Program

The Langlands program is a vast and ambitious project that aims to unify
different areas of mathematics, including number theory, geometry, and
representation theory. One of the main goals of the program is to establish
a correspondence between automorphic forms on reductive groups and
representations of p-adic groups. This correspondence is known as the
Langlands-Shahidi method.

In this chapter, we explore some of the geometric aspects of the Langlands
program. We discuss the role of Shimura varieties in the construction of
automorphic forms and the relationship between the geometry of these
varieties and the representation theory of reductive groups. We also
discuss some recent advances in the proof of the Langlands-Shahidi
method.

Chapter 2: Representation Theoretic Aspects of the Langlands
Program

The representation theory of p-adic groups is a central part of the
Langlands program. In this chapter, we explore some of the representation
theoretic aspects of the program. We discuss the classification of
irreducible representations of p-adic groups and the construction of L-
functions for these representations. We also discuss some recent
advances in the study of the cohomology of p-adic groups.

Chapter 3: Applications of the Langlands Program

The Langlands program has applications in a wide range of areas of
mathematics, including number theory, geometry, and representation



theory. In this chapter, we discuss some of these applications. We discuss
the use of the Langlands program to prove the modularity theorem for
elliptic curves and the use of the program to study the cohomology of
Shimura varieties. We also discuss some of the potential applications of the
program to other areas of mathematics.

The Langlands program is a vast and ambitious project that has the

potential to revolutionize our understanding of mathematics. This book
provides a comprehensive overview of the current state of the art in the
program and is a valuable resource for researchers and students alike.
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its Promise: A Comprehensive Guide to
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In the rapidly evolving realm of Artificial Intelligence (Al),the pursuit of
advancements brings forth a multitude of challenges. This article aims...
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generations with its timeless appeal. But what many don't realize is that
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