ON A STRONG FORM OF A CONJECTURE OF BOYLE AND HANDELMAN^∗

ASSAF GOLDBERGER^† AND MICHAEL NEUMANN^†

Paper presented at the International Linear Algebra Conference, Haifa, June 2001

Abstract. Let ρ_{r,m}(x, λ) := (x − λ)^r

∑_m i=0 (_{r+i−1} i ) x^{m−i} λ^i. In this paper it is shown that if λ_1, . . . , λ_n are complex numbers such that λ_1 = λ_2 = . . . = λ_r > 0 and 0 ≤

∑_n i=1 λ^k_i ≤ nλ^k_1 , for 1 ≤ k ≤ m := n − r, then n∏ i=1 (λ − λ_i) ≤ ρ_{r,m}(λ, λ_1), for all λ ≥ 6.75λ_1. (∗)

Moreover, if r ≥ m, then (∗) holds for all λ ≥ λ_1, while if r < m, but r is close to m, and n is large, one can lower the constant of 6.75 in the inequality (∗). The inequality (∗) is inspired by, and related to, a conjecture of Boyle and Handelman on the nonzero spectrum of a nonnegative matrix.

Key words. Nonnegative matrices, M-matrices, Inverse eigenvalue problem.

AMS subject classifications. 15A48, 15A18, 11C08

∗ Received by the editors on 30 October 2001. Accepted for publication on 24 January 2002. Handling Editor: Bit-Shun Tam.

†Department of Mathematics, University of Connecticut Storrs, Connecticut 06269–3009, USA (goldberg@math.uconn.edu, neumann@math.uconn.edu). Research of the second author supported in part by NSF Grant No. DMS9973247.