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The degree-diameter problem is the problem of finding the largest possible number v of vertices of a
graph where both the largest degree k of any vertex and the diameter D of the graph are constrained.
In the undirected case, the corresponding upper bound is given by the Moore bound:
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and a graph attaining this bound is called a Moore graph [6]. If D > 1, then such a graph is regular of
degree k with k € {2,3,7,57}, while the existence of a graph corresponding to k& = 57 is a famous open
problem, [1,/4]. In the directed case, where we allow only directed arcs in the graph, a bound similar to
Eq. can be derived, but there are no non-trivial graphs attaining this bound, [3,/9].

A graph is said to be mized if it contains both undirected edges and directed arcs. Again, a gener-
alization of the Moore bound in Eq. to the case of mixed graphs can be found, however no mixed
graph attaining this bound can exist with diameters greater than 2, [8]. Thus, we may focus on mixed
graphs of diameter 2, in which case the Moore bound is given by v < (z +7)? + z + 1, where r is the
maximum undirected degree of any vertex and z is the maximum directed out-degree. If equality attains,
then every vertex of a mixed Moore graph has the same undirected degree r and directed in/out-degree
z, and, moreover, r = (¢ + 3)/4 holds for some odd integer ¢ dividing (4z — 3)(4z + 5), [2]. Unlike the
case of undirected Moore graphs, there are an infinite number of feasible pairs (r, z), however, only three
mixed Moore graphs with r > 1 are known: the Bosdk graph on 18 vertices, and the two Jgrgensen graphs
on 108 vertices, |7]. Furthermore, these three graphs are Cayley graphs and therefore it is interesting to
search for more examples of mixed Moore graphs that are also Cayley graphs. With the aid of computer,
Erskine [5] ruled out further examples of mixed Moore-Cayley graphs for all orders v up to 485.

In this talk, we give a brief survey on the topic and describe an algebraic approach based on the so-
called Higman’s method in the theory of association schemes, which enables us to rule out the existence
of mixed Moore-Cayley graphs of certain orders.

v<1+k
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