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Seminar/Talk

From small eigenvalues to large cuts, and
Chowla's cosine problem

Zhihan Jin
ISTA

Host: Matthew Kwan

Abstract: Consider the eigenvalues of the adjacency matrix of a graph. If the graph is a disjoint union of
cliques, the least eigenvalue is 0 or —1. Conversely, what can we say about a graph whose least eigenvalue
is small in absolute value? In particular, must such graphs contain a large clique, or even be "close" to a
disjoint union of cliques? This question is not only interesting in its own right, but also connected to two
seemingly unrelated topics: Chowla's cosine problem (in harmonic analysis) and the maximum cut
problem (in graph theory). In this talk, | will discuss our recent result on the eigenvalue question: every
graph with average degree d and least eigenvalue |An|<dt contains a clique of size d1-0(t). | will present
some high-level ideas on how to study the graph structure with help of An. | will also discuss some
backgrounds of Chowla's cosine problem as well as the maximum cut problem, and how our eigenvalue
result implies a polynomial improvement on both problems.

Tuesday, November 17, 2026 04:30pm - 05:20pm

Raiffeisen Lecture Hall

This invitation is valid as a ticket for the ISTA Shuttle from and to Heiligenstadt Station.
Please find a schedule of the ISTA Shuttle on our webpage:
https://ista.ac.at/en/campus/how-to-get-here/ The ISTA Shuttle bus is marked ISTA Shuttle
(#142) and has the Institute Logo printed on the side.
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