VCU Math Fall 2026 MATH 756

Orthogonal Graph Representations,
Lovasz’s Theta and Independent Sets
Prof Craig Larson
MW, 9:30 - 10:45 a.m.
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An orthonormal representation of a graph is a set of unit vectors associated to vertices
where non-adjacent vertices are orthogonal. Lovész’s theta function is:
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for any orthogonal representation {X;} and any unit vector ¢. This number can be com-
puted efficiently. The Sandwich theorem says that is always between the NP-hard-

to-compute independence number « and the cardinality of a minimum clique cover
w.

For perfect graphs o« = 0 = w. An AT (alpha-theta) graph is a graph where « = 0.
This class generalizes the perfect graphs, contains the Kénig-Egervéry graphs (and the
Petersen graph!), and shows up in quantum information theory. Not much is known
about this class of graphs. What other graphs does this class contain? Can they be
recognized efficiently. Can they be leveraged to speed up algorithms for computing «?
We will thoroughly investigate these questions.

For questions or more information, email Craig Larson (clarson@vcu.edu).



