A NOTE ON THE CONVEXITY OF THE REALIZABLE SET OF EIGENVALUES FOR NONNEGATIVE SYMMETRIC MATRICES^∗

C. KNUDSEN^† AND J.J. MCDONALD^†

Abstract. Geometric properties of the set R_n of n–tuples of realizable spectra of nonnegative symmetric matrices, and the Soules set S_n introduced by McDonald and Neumann, are examined. It is established that S_5 is properly contained in R_5. Two interesting examples are presented which show that neither R_n nor S_n need be convex. It is proved that R_n and S_n are star convex and centered at (1, 1, . . . , 1).

Key words. Symmetric matrices, inverse eigenvalue problem, realizable set, Soules set.

AMS subject classifications. 15A18,15A29,15A57

∗Received by the editors on 20 November 2000. Final manuscript accepted for publication on 12 June 2001. Handling editor: Daniel Hershkowitz.

† Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, Canada S4S 0A2 (cinknudsen@hotmail.com, jmcdonald@math.wsu.edu). The work of the second author was supported by an NSERC Research Grant.