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The Latin squares L, are n X n grids such that each row and column
consist of numbers 1 to n. It is a family of important combinatorial
objects but with no known easily computable formula for its quantity. A
Latin rectangle is an (n — k) x n grid with each row consisting 1 to n and
each column has no repeat. One may see that there is a natural bijection
between all possible Latin square completions of Latin rectangles and the
proper edge k-colorings of a regular equi-bipartite graph.

Counting and sampling are related problems. Motivated by the above,
we exhibit an irreducible Markov chain M on the edge k-colorings of
bipartite graphs based on certain properties of the solution space. We
show that diameter of this Markov chain grows linearly with the number
of edges in the graph. We also prove a polynomial upper bound on the
inverse of acceptance ratio of the Metropolis-Hastings algorithm when the
algorithm is applied on M with the uniform distribution of all possible
edge k-colorings of G.
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