HYPONORMAL MATRICES AND SEMIDEFINITE INVARIANT SUBSPACES IN INDEFINITE INNER PRODUCTS^∗

CHRISTIAN MEHL^†, ANDRÉ C. M. RAN^‡ , AND LEIBA RODMAN^§

Abstract. It is shown that, for any given polynomially normal matrix with respect to an indefinite inner product, a nonnegative (with respect to the indefinite inner product) invariant subspace always admits an extension to an invariant maximal nonnegative subspace. Such an extension property is known to hold true for general normal matrices if the nonnegative invariant subspace is actually neutral. An example is constructed showing that the extension property does not generally hold true for normal matrices, even when the nonnegative invariant subspace is assumed to be positive. On the other hand, it is proved that the extension property holds true for hyponormal (with respect to the indefinite inner product) matrices under certain additional hypotheses.

Key words. Indefinite inner products, Semidefinite invariant subspaces, Hyponormal matrices, Normal matrices.

AMS subject classifications. 15A63, 15A57.

∗ Received by the editors 7 April 2004. Accepted for publication 22 September 2004. Handling Editor: Harm Bart.

†Fakultät II; Institut für Mathematik, Technische Universität Berlin, D-10623 Berlin, Germany (mehl@math.tu-berlin.de). A large part of this work was performed while this author was visiting the Vrije Universiteit Amsterdam and while he was supported by the Research Training Network HPRN-CT-2000-00116 of the European Union, “Classical Analysis, Operator Theory, Geometry of Banach Spaces, their interplay and their applications”.

‡Afdeling Wiskunde, Faculteit der Exacte Wetenschappen, Vrije Universiteit Amsterdam, De Boelelaan 1081a, 1081 HV Amsterdam, The Netherlands (ran@cs.vu.nl).

§College of William and Mary, Department of Mathematics, P. O. Box 8795, Williamsburg, VA 23187-8795, USA (lxrodm@math.wm.edu). The research of this author is partially supported by NSF Grant DMS-9988579.