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Abstract

A digraph D is k-transitive if the existence of a directed path (v0, v1, . . . ,
vk), of length k implies that (v0, vk) ∈ A(D). Clearly, a 2-transitive digraph
is a transitive digraph in the usual sense. Transitive digraphs have been
characterized as compositions of complete digraphs on an acyclic transitive
digraph. Also, strong 3 and 4-transitive digraphs have been characterized.

In this work we analyze the structure of strong k-transitive digraphs
having a cycle of length at least k. We show that in most cases, such digraphs
are complete digraphs or cycle extensions. Also, the obtained results are used
to prove some particular cases of the Laborde-Payan-Xuong Conjecture.

Keywords: digraph, transitive digraph, k-transitive digraph, quasi-transi-
tive digraph, k-quasi-transitive digraph, Laborde-Payan-Xuong Conjecture.

2010 Mathematics Subject Classification: 05C20, 05C75.

References

[1] J. Bang-Jensen and G. Gutin, Digraphs. Theory, Algorithms and Applications
(Springer-Verlag Berlin, Heidelberg New York, 2002).

[2] R. Diestel, Graph Theory 3rd Edition (Springer-Verlag Berlin, Heidelberg New York,
2005).

1Research supported by PAPIIT-México project IN101912.
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