ON THE CAYLEY TRANSFORM OF POSITIVITY CLASSES OF MATRICES^∗

SHAUN M. FALLAT^† AND MICHAEL J. TSATSOMEROS^‡

Abstract. The Cayley transform of A, F = (I +A)^{−1} (I −A), is studied when A is a P -matrix, an M-matrix, an inverse M-matrix, a positive definite matrix, or a totally nonnegative matrix. Given a matrix A in each of these positivity classes and using the fact that the Cayley transform is an involution, properties of the ensuing factorization A = (I +F )^{−1} (I −F ) are examined. Specifically, it is investigated whether these factors belong to the same positivity class as A and, conversely, under what conditions on these factors does A belong to one of the above positivity classes.

Key words. Cayley transform, P -matrices, M-matrices, Positive definite matrices, Totally nonnegative matrices, Stable matrices, Matrix factorizations.

AMS subject classifications. 15A23, 15A24, 15A48

∗ Received by the editors on 22 February 2002. Final manuscript accepted for publication on 28 August 2002. Handling Editor: Bryan L. Shader.

† Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, S4S 0A2 (sfallat@math.uregina.ca). Research supported in part by an NSERC research grant.

‡ Mathematics Department, Washington State University, Pullman, WA 99164-3113 (tsat@math.wsu.edu). Research supported in part by an NSERC research grant.