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DECOMPOSING 1-SPERNER HYPERGRAPHS,
WITH APPLICATION TO GRAPHS
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A hypergraph is Sperner if no hyperedge contains another one. A Sper-
ner hypergraph is equilizable (resp., threshold) if the characteristic vectors of
its hyperedges are the (minimal) binary solutions to a linear equation (resp.,
inequality) with positive coefficients. These combinatorial notions have many
applications and are motivated by the theory of Boolean functions and inte-
ger programming. We introduce the class of 1-Sperner hypergraphs, defined
by the property that for every two hyperedges the smallest of their two set
differences is of size one. We characterize this class of Sperner hypergraphs by
a decomposition theorem and derive several consequences from it, including
bounds on the size of 1-Sperner hypergraphs, a proof that every 1-Sperner
hypergraph is both threshold and equilizable, and an efficient algorithm for
generating the minimal transversals within this class of hypergraphs. Seve-
ral applications of 1-Sperner hypergraphs and their structure to graphs will
also be discussed, including new characterizations of threshold graphs and
new classes of graphs of bounded clique-width.

The talk is based on joint works with Endre Boros and Vladimir Gu-
rvich.


