CANONICAL FORMS FOR DOUBLY STRUCTURED MATRICES AND PENCILS^∗

CHRISTIAN MEHL^†, VOLKER MEHRMANN^‡, AND HONGGUO XU^§

Abstract. In this paper, canonical forms under structure-preserving equivalence transformations are presented for matrices and matrix pencils that have a multiple structure, which is either an H-self-adjoint or H-skew-adjoint structure, where the matrix H is a complex nonsingular Hermitian or skew-Hermitian matrix. Matrices and pencils of such multiple structures arise, for example, in quantum chemistry in Hartree–Fock models or random phase approximation.

Key words. Indefinite inner product, Self-adjoint matrix, Skew-adjoint matrix, Matrix pencil, Canonical form.

AMS subject classifications. 15A21, 15A22, 15A57

∗Received by the editors on 16 May 2000. Accepted for publication on 27 August 2000. Handling Editor: Daniel Hershkowitz.

†Fakultät für Mathematik, Technische Universität Chemnitz, D-09107 Chemnitz, Germany (mehl@mathematik.tu-chemnitz.de). A large part of this author’s work was performed while he was visiting the College of William and Mary, Department of Mathematics, P.O. Box 8795, Williamsburg, VA 23187-8795, USA, and while he was supported by Deutsche Forschungsgemeinschaft, Me 1797/1-1, Berechnung von Normalformen für strukturierte Matrizenbüschel.

‡Fakultät für Mathematik, Technische Universität Chemnitz, D-09107 Chemnitz, Germany (mehrmann@mathematik.tu-chemnitz.de). Supported by Deutsche Forschungsgemeinschaft within SFB393, Project: Algebraische Zerlegungsmethoden.

§Department of Mathematics, University of Kansas, 405 Snow Hall, Lawrence, KS 66045, USA (xu@math.ukans.edu).