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Abstract
Perfect matchings of graphs coincide with Kekule structures in organic molecules and dimers (domino tilings) of statistical physics. Various structures on the set of perfect matchings of graphs have been studied extensively. This talk will introduce Z-transformation digraph and the corresponding lattice structure on the set of perfect matchings of a plane bipartite graph G.  In general, such a lattice structure is a direct sum of distributive lattices and it is connected if and only if G is weakly elementary.  Accordingly, each connected Z-transformation graph is a median graph, and can be isometrically embedded in hypercube.  In particular, if G is elementary, then the distributive lattice M(G ) is irreducible, and its height is equal to the diameter of the Z-transformation graph of G. We also consider which finite distributive lattices can be realized on the perfect matchings of plane bipartite graphs.  A decomposition theorem on such matchable distributive lattices is obtained.
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