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Simple Eigenvalues of Bipartite Graphs

WANG Yan, LI Jia-hao, LI Qing-hua

(School of Mathematics and Information Sciences, Yantai University, Yantai 264005, China)

Abstract: The eigenvalues of a graph are usually referred to the eigenvalues of its adjacent
matrix. Among all the eigenvalues, the simple eigenvalues (eigenvalues with multiplicity 1)
are especially important. In lack of no general methods, it is quite difficult to determine the
simple eigenvalues of a graph. In 1969, Petersdorf and Sachs gave a scope of the possible
simple eigenvalues of a vertex-transitive graph. But, to find out which one is indeed simple
among the possible values still depends on the graph itself. In this paper, we give a class of
bipartite graphs which are also Cayley graphs of dihedral groups. Apart from the degrees
and minus degrees of these graphs, the other simple eigenvalues are 0 or +1 that are exactly

the “median” values in the scope given by Petersdorf and Sachs.

Keywords: bipartite graph; cayley graph; eigenvalue
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