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Abstract

We study partially distance-regular graphs and partially walk-
regular graphs as generalizations of distance-regular graphs and walk-
regular graphs respectively. We conclude that the partially distance-
regular graphs can be viewed as some extremal graphs of partially
walk-regular graphs. In the special case that the graph is assumed to
be regular with four distinct eigenvalues, a well known class of walk-
regular graphs, we show that there exists a rational function f in the
expression of the order and the four eigenvalues of the graph such that
ka(z), the number of vertices with distance 2 to a vertex x, satisfies
ka(z) > f; furthermore we show the equality holds for each vertex z
if and only if the graph is distance-regular with diameter 3.

Keywords: Partially distance-regular graphs; partially walk-regular
graphs, eigenvalues.

*Research partially supported by the NSC grant of Taiwan R.O.C..

"Department of Applied Mathematics, National Chiao Tung University, Taiwan R.O.C.

{Graduate Institute of Computer Science, National Hsinchu University of Education,
Taiwan R.O.C.



