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Prospective audience: the course is intended for graduate and advanced undergraduate students
in Mathematics and Computer Science.
Informal prerequisites: working knowledge of graph theory notions; knowledge of basic concepts
in linear algebra.
Grading: Home assignments will be given roughly every other week, and their solutions will be
graded.

Syllabus (tentative)

1. Introduction to linear algebraic methods in Combinatorics. Illustrative examples.

2. Set systems with restricted intersections. Frankl-Wilson theorem and its modular version. Con-
sequences: constructive Ramsey graphs, chromatic number of Rn, counterexample to Borsuk’s
conjecture.

3. Combinatorial Nullstellensatz. Chevalley-Warning theorem. Applications to additive number
theory, combinatorics, geometry.

4. Set pair systems, exterior products, Bollobás theorem.

5. Shannon capacity and Lovász θ-function.

6. Graph eigenvalues – definition, illustrative examples.

7. Properties of graph eigenvalues, applications of graph eigenvalues.

8. Eigenvalues and expansion. Pseudo-random graphs. (n, d, λ)-graphs and their properties.
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