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In 1936, König posed the following question: “When can a given abstract
group be interpreted as the automorphism group of a graph?”. This question
was quickly answered by Frucht, in 1938, who proved that every abstract
group is isomorphic to the automorphism group of a graph. The next natural
question in this direction is which permutation groups are (identical with)
the automorphishm groups of graphs. This question concerns permutation
groups and is known as the concrete version of König’s problem (see. [3, 2]).

This second question turned out to be much harder. There exist per-
mutation groups that are not the automorphism groups of any graph (for
example, alternating groups or groups generated by a single cyclic permuta-
tion). So far, the concrete version of König’s problem has been solved only
for regular permutation groups, cyclic permutation groups (generated by a
single permutation), and partially, for abelian permutation groups.

In this talk we demonstrate however that the result by Zelikovskij [4] con-
cerning Königs problem for abelian permutation groups, reported in a recent
survey [2], is false. We argue that a more natural setting for this problem
is that concerning the automorphism groups of edge-colored graphs. Our
main result, based on techniques applied in [1], provides a characterization
of those abelian permutation groups that are the automorphism groups of
edge-colored graphs and shows, in addition, that each such group can be
represented by an edge-colored graph using no more than 4 colors.
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