POSITIVE EIGENVALUES AND TWO-LETTER GENERALIZED WORDS^∗

C. HILLAR^† , C. R. JOHNSON^‡ , AND I. M. SPITKOVSKY^‡

Abstract. A generalized word in two letters A and B is an expression of the form W = A^{α 1} B^{β 1} A^{α 2} B^{β 2} · · · A^{α N} B^{β N} in which the exponents are nonzero real numbers. When independent positive definite matrices are substituted for A and B, it is of interest whether W necessarily has positive eigenvalues. This is known to be the case when N = 1 and has been studied in case all exponents are positive by two of the authors. When the exponent signs are mixed, however, the situation is quite different (even for 2-by-2 matrices), and this is the focus of the present work.

Key words. Positive definite matrices, projections, generalized word.

AMS subject classifications. 15A18, 15A57

∗ Received by the editors on 12 September 2001. Accepted for publication on 27 January 2002. Handling Editor: Miroslav Fiedler.

†Mathematics Department, University of California, Berkeley Berkeley, CA 94720, USA (chillar@uclink.berkeley.edu). Supported under a National Science Foundation Graduate Research Fellowship.

‡Department of Mathematics, College of William & Mary, Williamsburg, VA 23187-8795, USA (crjohnso@math.wm.edu, ilya@math.wm.edu). This research was supported by NSF REU Grant DMS 99-87803.