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A hypertournament, or a k-tournament, on n vertices, 2 ≤ k ≤ n, is a pair T = (V, E), where the vertex set V is a set of size n and the edge set E is the collection of all possible subsets of size k of V, called the edges, each taken in one of its k! possible permutations.  A k-tournament is vertex-pancyclic if each vertex is contained in (directed) cycles of all possible lengths.  A k-tournament is strong if there is a path from u to v for each pair of distinct vertices u and v.  We examine the question posed by Gutin and Yeo about the characterization of vertex-pancyclic hypertournaments.  We utilize the majority digraph to reduce a k-tournament to an ordinary tournament (2-tournament).  We employ this method to extend Moon’s theorem (a tournament is vertex-pancyclic if and only if it is strong) to hypertournaments.  We prove that for a k-tournament on n vertices, if k ≥ 8 and n ≥ k + 3, then it is vertex-pancyclic if and only if it is strong.  The same conclusion holds if k ≥ 5 and n ≥ k + 4, or if k = 4 and n ≥ 11, or if k = 3 and n ≥ 15.  We also find bounds for the generalized problem when we extend vertex-pancyclicity to require d edge-disjoint cycles of each possible length and extend strong connectivity to require d edge-disjoint paths between each pair of vertices.  Our results include and extend that of Petrovic and Thomassen.
