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Title and Abstract:
A Dantzig-Wolfe Hierarchy for the Stable Set Problem

The stable set problem is an important subproblem in many practical applications. It has
been studied extensively also from a theoretical point of view. In particular, the problem
is a poster child for the study of the strength of (the relaxations of) many different
formulations for the problem. Dantzig-Wolfe reformulation is a general technique for
obtaining strong formulations for a problem. We first motivate connecting the two topics
by some computational observations about Dantzig-Wolfe reformulations of a classical
("edge") formulation for the stable set problem. For this model, each reformulation can
be associated with a subset of the edges of the original graph, thus a subgraph. In fact,
we have exponentially many options for selecting such a subgraph and we are able to
characterize which reformulations are strongest and weakest possible. Only recently, we
fully understood also the reformulations in between the extremes. More precisely, we
can show that any two reformulations lead to identical polyhedra if and only if the
corresponding reformulated subgraphs contain the same odd induced cycles. This lends
itself to the notion of a hierarchy of Dantzig-Wolfe refomulations which is the first such
concept in the Dantzig-Wolfe context.
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