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Decomposing Facets of the Stable Set Polytope

Abstract:  A set of vertices in a graph is stable if no two of them are adjacent,
and the size of a maximum stable set is called the stability number.  If the deletion
of any edge increases the stability number, the graph is called α−critical.  Wade
conjectured that in a connected α−critical graph deleting two vertices of degree at
least 2 cannot decrease the stability number.  Later Surányi proved a weaker form
of this conjecture by showing that after deleting one such vertex, the graph can be
decomposed into α−critical subgraphs, none of which is an isolated vertex.

We give a counterexample to Wade's conjecture, then consider the weighted
case, the facets of the stable set polytope.  Chvátal proved that for a connected
α−critical graph the stable set polytope always has a corresponding rank facet.  We
generalize Surányi's theorem for these facets, and prove a weaker version for all
facets by showing that after deleting a vertex we can write the remaining inequality
as a positive linear combination of nontrivial facets.  We will discuss examples
when this decomposition is integral, and mention some open problems.
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