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Abstract

The enumeration of perfect matchings for a graph is one of important
topics of the matching Theory. In 1979, L. Valiant proved that the enu-
meration of perfect matchings for a graph (even if it is a bipartite graph) is
NP-hard. But, if a graph G has a Pfaffian orientation, then the number of
its perfect matchings can be calculated in a polynomial time. However, it is
not easy to answer that if a general graph has a Pfaffian orientation.

W. Yan and F. Zhang [Enumeration of perfect matchings of type of
Cartesian products of graphs, Advances in Appl. Math. 32(2004)] discuss the
cartesian product graph of the trees and the paths or the circles. They gave
Pfaffian orientations for those graphs and enumerate their perfect matchings.

In this paper, we concentrate on the question whether there is a Pfaffian
orientation of the cartesian product of the tree T and the path P, with
n(n > 5) vertices, and obtain that if n = 2m, the graph T' x P, is Pfaffian if
and only m < 3, or T is a path, or T"is a star; When n = 2m+1(m > 2), the
tree T' with a perfect matching and is not a path, then the graph P, xT"is not
a Pfaffian graph where n > 6. And obtained the number of perfect matchings
of Cartesian product graph K;; x P,, PM(K,; x P,) = ﬁ az_l(t —a?)
where oy, = 21 cos nk—L, n = 2m > 6. Basis on the above resku:lts, we discuss
the question whether there is a Pfaffian orientation of the cartesian product
of the tree T and the circle C,, with n(n > 5) vertices.

Key words: perfect matching, Pfaffian orientation, Cartesian graph,

tree.
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