SINGULAR VALUE DECOMPOSITION NORMALLY ESTIMATED GERŠGORIN SETS^∗

NATACHA FONTES^†, JANICE KOVER^‡, LAURA SMITHIES^§, AND RICHARD S. VARGA^§

Abstract. Let B ∈ C^{N ×N} denote a finite-dimensional square complex matrix, and let V ΣW^∗ denote a fixed singular value decomposition (SVD) of B. In this note, we follow up work from Smithies and Varga [Linear Algebra Appl., 417 (2006), pp. 370–380], by defining the SV-normal estimator ϵ_{V ΣW} ∗ , (which satisfies 0 ≤ ϵ_{V ΣW} ∗ ≤ 1), and showing how it defines an upper bound on the norm, ‖B^∗B − BB^∗‖_2, of the commutant of B and its adjoint, B^∗ = B̄^T . We also introduce the SV-normally estimated Geršgorin set, Γ^{NSV}(V ΣW^∗), of B, defined by this SVD. Like the Geršgorin set for B, the set Γ^{NSV}(V ΣW^∗) is a union of N closed discs which contains the eigenvalues of B. When ϵ_{V ΣW} ∗ is zero, Γ^{NSV}(V ΣW^∗) is exactly the set of eigenvalues of B; when ϵ_{V ΣW} ∗ is small, the set Γ^{NSV}(V ΣW^∗) provides a good estimate of the spectrum of B. We end this note by expanding on an example from Smithies and Varga [Linear Algebra Appl., 417 (2006), pp. 370–380], and giving some examples which were generated using Matlab of the sets Γ^{NSV}(V ΣW^∗) and Γ^{RNSV}(V ΣW^∗), the reduced SV-normally estimated Geršgorin set.

Key words. Geršgorin type sets, normal matrices, eigenvalue estimates

AMS subject classifications. 15A18, 47A07

∗Received August 17, 2006. Accepted for publication March 26, 2007. Recommended by Z. Strakos. †Department of Mathematics, Westminster College, 160 Hoyt Science Center, New Wilmington, PA 16172-0001 (fontesnc@westminster.edu).

‡Main Hall, Room 409, Kent State University - Stark campus, 6000 Frank Ave. NW, North Canton, OH 44720- 7599 (jkover@stark.kent.edu).

§Department of Mathematical Sciences, Kent State University, P. O. Box 5190, Kent, OH 44242-0001 ({smithies,varga}@math.kent.edu).