DIGRAPHS WITH LARGE EXPONENT^∗

S. KIRKLAND^†, D. D. OLESKY^‡, AND P. VAN DEN DRIESSCHE^§

Abstract. Primitive digraphs on n vertices with exponents at least ⌊ω_n/2⌋ + 2, where ω_n = (n − 1)^2 + 1, are considered. For n ≥ 3, all such digraphs containing a Hamilton cycle are characterized; and for n ≥ 6, all such digraphs containing a cycle of length n − 1 are characterized. Each eigenvalue of any stochastic matrix having a digraph in one of these two classes is proved to be geometrically simple.

Key words. primitive directed graph, exponent.

AMS subject classifications. 15A48, 05C20

∗Received by the editors on 26 January 2000. Accepted for publication on 21 February 2000. Handling editor: Richard A. Brualdi.

†Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, S4S 0A2, Canada (kirkland@math.uregina.ca). Research supported in part by an NSERC Research Grant._‡

Department of Computer Science, University of Victoria, Victoria, British Columbia, V8W 3P6, Canada (dolesky@csr.uvic.ca). Research supported in part by an NSERC Research Grant.

§Department of Mathematics and Statistics, University of Victoria, Victoria, British Columbia, V8W 3P4, Canada (pvdd@math.uvic.ca). Research supported in part by an NSERC Research Grant.