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On the factorization of Kronecker product of graphs

Yosuke Kikuchi and Yukio Shibata

Department of Computer Science, Gunma University

abstract

The Kronecker product and the cartesian product of graphs are kinds of well-known graph products. In
this paper, we investigate relations between those two graph products and show a sufficient condition
for the isomorphic factorization of the Kronecker product of graphs by the cartesian product of graphs.
We show that if G is a circulant graph with transitive cycle system (tcs-circulant graph) and G has odd
number of vertices, then the Kronecker product G ® G has an isomorphic factorization into the factor
G x G that is the cartesian product of G’s. Furthermore we obtain the result for disconnected graphs
that is a sufficient condition for the isomorphic factorization of the Kronecker product of graphs by
the cartesian product of graphs. These results extend the result by Miller (1968). Applying the main
theorem for strong product of graphs, we also state the isomorphic factorization of the strong product
of graphs by the cartesian product of graphs.
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(b) C14(1,3,5)

3: (a) cs-circulant graph Cq(2,4), (b) tcs-circulant graph C14(1,3,5).
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