Spectral Graph Theory (E12)
Non-Ezxaminable (Graduate Level)
Victor Souza
Spectral graph theory explores the relationship between the structural properties of graphs and
the spectral characteristics of certain operators associated with them, such as the adjacency

operator and the Laplacian operator. In this course, we will explore some important results in
the field and discuss some applicaitons in Combinatorics and in Computer Science.

Time permiting, the following topics will be discussed:

e Eigenvalues of the adjacency and Laplacian operators
e Hoffman’s bound and independent sets

e Expansion and Cheeger’s inequality

e Fast mixing of random walks on graphs

e Random matrices and the spectrum of random graphs
e Construction of expander and Ramanujan graphs

e Non-localisation of eigenfunctions

e Applications in combinatorics and computer science

Prerequisites

The only prerequisites are the very basic concepts of graph theory and linear algebra.
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