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The @-polynomial property of distance-regular graphs was introduced by Delsarte in his
doctoral thesis, and it has been extensively studied since then. It is known that if a distance-
regular graph is Q-polynomial, then for each vertex z there exists a so-called dual adjacency
matriz with respect to x, say A* = A*(x). Furthermore, in such a case, the adjacency matrix
A of the graph and A* satisfy

ABA* — A* AP 4 (B + 1)(AA* A2 — A2A*A) = y(A2A* — A*A2) + p(AA* — A*A) (1)

for some scalars (3,7, p.

In [2], Terwilliger introduced a generalization of the Q-polynomial property: a graph is
said to be Q-polynomial with respect to a vertex x if it has a dual adjacency matriz with
respect to x.

The aim of finding examples of graphs with the above new property justifies our following
definition. Let I' denote a finite, simple, connected graph with vertex set X. Fix x € X and

let ¢ = 3 be the eccentricity of x. For mutually distinct scalars {6;};_,, define a diagonal
matrix A* = A*(05,07,...,0%) € Matx(R) as follows:

(A*)yy = eg(z,y) )

where y € X and 0 is the shortest path-length distance function of I'. We say that A* is a
dual adjacency matriz candidate of T with respect to x if the adjacency matrix A € Maty (R)
of I' and A* satisfy for some scalars (3,7, p € R.

In this talk, we investigate the relation between two objects that a bipartite graph can
possess: a dual adjacency matrix candidate and a uniform structure (in the sense of Ter-
williger [1I]). To do that, we first define a weakly uniform structure by slightly relaxing the
conditions of a uniform structure. The main result is the following:

Theorem ([3]). A bipartite graph T' admits a dual adjacency matriz candidate with respect
to x if and only if T' admits a weakly uniform structure with respect to x; in particular, for
B = 2, the latter weakly uniform structure is an actual uniform structure.
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