NON-EXISTENCE OF 5 × 5 FULL RAY-NONSINGULAR MATRICES^∗

CHI-KWONG LI^† , THOMAS MILLIGAN^† , AND BRYAN L. SHADER^‡

Abstract. An n × n complex matrix is full ray-nonsingular if it has no zero entries and every matrix obtained by changing the magnitudes of its entries is nonsingular. It is shown that a 5 × 5 full ray-nonsingular matrix does not exist. This, combined with earlier results, shows that there exists an n × n full ray-nonsingular matrix if and only if n ≤ 4.

Key words. Ray-patterns, Ray-nonsingular matrices.

AMS subject classifications. 15A48, 15A57.

∗ Received by the editors 5 July 2004. Accepted for publication 19 September 2004. Handling Editor: Daniel Hershkowitz. This work was partially supported by the NSF.

†Department of Mathematics, College of William and Mary, Williamsburg, VA 23187-8795 (ckli@math.wm.edu, milligan@math.wm.edu).

‡Department of Mathematics, University of Wyoming, Laramie, WY 82071-3036 (bshader@uwyo.edu).