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Given an n by n 0-1 matrix A, when can some of the 1’s be changed to
—1’s in such a way that the permanent of A equals the determinant of the
modified matrix? When does a real n by n matrix A have the property that
every real matrix B with the same sign pattern (that is, the corresponding
entries either have the same sign, or are both zero) is non-singular? When
is a hypergraph with n vertices and n hyperedges bipartite? When does a
bipartite graph have a “Pfaffian orientation”?

All of the above problems are equivalent to the even directed circuit
problem: Given a directed graph, does it have a directed circuit of even
length? We solve this problem by giving a structural characterization of
directed graphs such that some subdivision does not have an even directed
circuit. The characterization implies a polynomial-time algorithm to solve
all the problems mentioned.



