SPECTRUM PRESERVING LOWER TRIANGULAR COMPLETIONS—THE NONNEGATIVE NILPOTENT CASE^�

ABRAHAM BERMAN† AND MARK KRUPNIK‡

Abstract. Nonnegative nilpotent lower triangular completions of a nonnegative nilpotent matrix are studied. It is shown that for every natural number between the index of the matrix and its order, there exists a completion that has this number as its index. A similar result is obtained for the rank. However, unlike the case of complex completions of complex matrices, it is proved that for every nonincreasing sequence of nonnegative integers whose sum is n, there exists an n � n nonnegative nilpotent matrix A such that for every nonnegative nilpotent lower triangular completion, B, of A, B 6= A, ind(B) > ind(A).

AMS(MOS) subject classification. 15A21, 15A48

Key words. lower triangular completions, nonnegative matrices, nilpotent matrices, Jordan sequences, index, rank.

∗ Received by the editors on 14 August 1996. Final manuscript accepted on 27 June 1997. Handling editor: Daniel Hershkowitz.

† Department of Mathematics, Technion - Israel Institute of Technology, Haifa, Israel 32000, (berman@tx.technion.ac.il). Research supported by the Fund for Promotion of Research at the Technion. Part of this work that was done during a visit to the University of Victoria was supported by NSERC grants.

‡ Dept. of Mathematics and Statistics, University of Victoria, Victoria, BC, Canada V8W 3H6. (krupnik@sympatico.ca). Post-doctoral fellowship partially supported by NSERC grants.