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A graph is said to be circular-arc if the vertices can be associated with arcs
of a circle so that two vertices are adjacent if and only if the corresponding
arcs overlap. It is proved that the isomorphism of circular-arc graphs can be
tested by the Weisfeiler-Leman algorithm after individualization of two vertices.
The circular-arc graphs arise in many applications, see [6], and form a natural
border between isomorphism complete classes of graphs and the classes admitting
polynomial-time isomorphism testing [1]. An efficient algorithm recognizing circular-arc graphs was constructed in [6]. There are also polynomial-time algorithms
testing isomorphism in various subclasses of circular-arc graphs, e.g., interval
graphs, co-bipartite circular-arc graphs, proper circular-arc graphs, and Helly
circular-arc graphs, see [3, 5]. However, the problem of testing isomorphism for
the whole class remained open until the present time (for details, we refer the
reader to a discussion in [3]). We proved the following theorem
Theorem 1. Given an n-vertex circular-arc graph X and any graph Y , one can
test whether X is isomorphic to Y in time polynomial in n.
Our approach is based on the theory of coherent configurations, see [2]. Such
a configuration can be viewed as an arc-colored complete directed graph with
a regularity condition. Namely, the number of triangles with fixed base and
fixed colors of the sides depends on the color of the base (and does not depend
on the chosen base). These numbers form the intersection number array of the
coherent configuration. To every graph X, one can associate a unique coherent
configuration W L(X) such that the edge set of X is a union of color classes of
W L(X). The crucial part in the proof of Theorem 1 is that if X is a circular-arc
graph with two distinguished non-adjacent vertices, then the intersection number
array of W L(X) form a full set of invariants of X with respect to isomorphism.
Thus to test whether the graph X is isomorphic to a graph Y , it suffices to verify
whether there exist two non-adjacent vertices of Y such that the intersection
arrays of the corresponding coherent configurations are equal. Given an n-vertex
graph X, the coherent configuration W L(X) (and the corresponding intersection
number array) can be constructed by the Weisfeiler-Leman algorithm in time
O(n3 log n) [4]. Since there are at most n2 pairs of non-adjacent vertices in X,
the running time of our algorithm is O(n5 log n). Although the algorithm does not
construct an isomorphism of two isomorphic graphs, it seems that the induction
used in the proof of Theorem 1 can be modified to find the isomorphism (and
even the set of all of them) explicitly.
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