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Abstract

For a given graph G = (V,E) and a weight function on the edges
w : E 7→ <, we consider the polyhedron P (G,w) of negative-weight
flows on G, and get a complete characterization of the vertices and
extreme directions of P (G,w). For any CNF formula φ, we give a
construction mapping φ into a weighted graph (G(φ), w) such that the
existence of a negative-weight cycle of length greater than 2 in G is
equivalent to the satisfiability of φ.

We use this characterization and construction to show that the
following problems are NP-hard:

(i) generating all vertices of a 0/1-polyhedron;

(ii) checking if a given integral polyhedron is 0/1, or if a given poly-
hedron is half-integral;

(iii) approximating the maximum support of a vertex in a polyhedron
in <n to within a factor of Ω(1/n);

(iv) approximating the vertex centroid (which the average of the ver-
tices) of a given polyhedron in <n to within a distance of n1/2−δ

for any fixed δ > 0.

This is based on our last joint work with Leo Khachiyan.
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