MATRIX INVERSION AND DIGRAPHS: THE ONE FACTOR CASE^∗

T. BRITZ^† , D. D. OLESKY^‡ , AND P. VAN DEN DRIESSCHE^†

Abstract. The novel concept of a cyclic sequence of a digraph that has precisely one factor is defined, and is used to characterize the entries of the inverse of a matrix with such a digraph. This leads to a characterization of a strongly sign-nonsingular matrix in terms of cyclic sequences. Nonsingular nearly reducible matrices are a well-known class of matrices having precisely one nonzero diagonal, and a simple expression for the entries of the inverse of such a matrix in terms of cyclic sequences is derived. A consequence is that a nonsingular nearly reducible matrix is strongly signnonsingular. Several conditions that are equivalent to the inverse of a nonsingular nearly reducible matrix being nearly reducible are obtained.

Key words. Inverse matrix, Digraph, Sign pattern, Strongly sign-nonsingular matrix, Nearly reducible matrix, Minimally strongly connected digraph.

AMS subject classifications. 05C50, 15A09, 05C20.

∗ Received by the editors 22 September 2003. Accepted for publication 23 May 2004. Handling Editor: Bryan L. Shader. This work was supported by NSERC Discovery Grants. T. Britz was also supported by a PIMS Postdoctoral Fellowship.

†Department of Mathematics and Statistics, University of Victoria, Victoria, BC V8W 3P4, Canada (britz@math.uvic.ca, pvdd@math.uvic.ca).

‡Department of Computer Science, University of Victoria, Victoria, BC V8W 3P6, Canada (dolesky@cs.uvic.ca).