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This course is about the eigenvalues and eigenvectors of matrices associated
with graphs, and their applications, We focus on the following topics:
Laplacian and adjacency matrices; graphic inequalities; random walks on
graphs; expander graphs, with applications in coding theory and
derandomization; eigenvalues of random graphs; approximations of graphs
and sparsification, etc.
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1 | 09/13 | Introduction to the Laplacian

2 | 09/20 | Laplacians and adjacency matrices

3 | 09/27 | Courant-Fischer and graph coloring

4 | 10/04 | Other eigenvectors of the Laplacian

5 | 10/11 | Graphic inequalities

6 | 10/18 | Cheeger's inequality

7 | 10/25 | Random walks on graphs

8 | 11/01 | Pseudo-random generators from random walks on
expanders

9 | 11/08 | Properties of expander graphs




10 | 11/15 | A+ F A
11 | 11/22 | Introduction to error—correcting codes
12 | 11/29 | Error—correcting codes from expanders
13 | 12/06 | Algebraic construction of graphs
14 | 12/13 | The simplest construction of expanders
15 | 12/20 | Iterative solvers for linear equations
16 | 12/27 | Preconditioning Laplacians by low-stretch trees
17 | 01/03 | Sparsification
18 | 01/10 | BAKF A
2k
AR ETR
FEXE | (&)

Lecture notes
EaziE

2

\\\Xr
<l
pul"™
Sher

C. Godsil, G, Royle, Algebraic Graph Theory, Springer, 2001,
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