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Efficient unique perfect matching algorithms
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Finding a unique perfect matching in graphs appears to be easier than finding an arbitrary one.
Indeed, the fastest unique perfect matching algorithm by Gabow et. al. [1] runs in O(m · log4

n)
time, as opposed to the O(m ·

√
n) time complexity of the general maximum matching algorithm

by Micali and Vazirani [2]. (The number of vertices and edges in the graph is denoted by n and
m, respectively.) We conjecture that a unique perfect matching, if it exists, can always be found
in O(m) time, and present such a linear-time algorithm for some special classes of graphs having
a unique perfect matching.

The UPM-(unique perfect matching) set of a factor-critical graph G is the set of those vertices v

for which G has a unique near-perfect matching that misses v. Graph G is called UPM-elementary

if, by taking a new collector vertex c and connecting c to each vertex of the UPM-set of G, we
obtain an elementary graph. Clearly, if the UPM-set is non-empty, then it must contain at least
two vertices unless G itself is an isolated vertex.

The motivation for studying UPM-elementary graphs is that they are the first step toward
constructing a linear-time algorithm to decide if a given graph has a unique perfect matching and
if so, to specify that matching. As a partial result we provide a simple characterization of UPM-
elementary factor-critical graphs in terms of a reduction algorithm [3], and show that this property
of graphs is indeed decidable in linear time.
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