Z-PENCILS�

JUDITH J. MCDONALD† , D. DALE OLESKY‡ , HANS SCHNEIDER§ , MICHAEL J. TSATSOMEROS¶, AND P. VAN DEN DRIESSCHE‖

Abstract. The matrix pencil (A, B) = {tB − A | t ∈ C } is considered under the assumptions that A is entrywise nonnegative and B − A is a nonsingular M-matrix. As t varies in [0, 1], the Z-matrices tB − A are partitioned into the sets Ls introduced by Fiedler and Markham. As no combinatorial structure of B is assumed here, this partition generalizes some of their work where B = I. Based on the union of the directed graphs of A and B, the combinatorial structure of nonnegative eigenvectors associated with the largest eigenvalue of (A, B) in [0, 1) is considered.

Key words. Z-matrix, matrix pencil, M-matrix, eigenspace, reduced graph.

AMS subject classifications. 15A22, 15A48, 05C50

∗Received by the editors on 11 June 1998. Final manuscript accepted on on 16 August 1998. Handling Editor: Daniel Hershkowitz.

†Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, Canada S4S 0A2 (judi@math.uregina.ca). Research partially supported by NSERC research grant.

‡Departement of Computer Science, University of Victoria, Victoria, British Columbia, Canada V8W 3P6 (dolesky@csr.csc.uvic.ca). Research partially supported by NSERC research grant.

§Departement of Mathematics, University of Wisconsin, Madison, Wisconsin 53706, USA (hans@math.wisc.edu).

¶Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, Canada S4S 0A2 (tsat@math.uregina.ca). Research partially supported by NSERC research grant.

‖Department of Mathematics and Statistics, University of Victoria, Victoria, British Columbia, Canada V8W 3P4 (pvdd@math.uvic.ca). Research partially supported by NSERC research grant.