STRUCTURED TOOLS FOR STRUCTURED MATRICES^∗

D. STEVEN MACKEY^† , NILOUFER MACKEY^† , AND FRANÇOISE TISSEUR^‡

Abstract. An extensive and unified collection of structure-preserving transformations is presented and organized for easy reference. The structures involved arise in the context of a nondegenerate bilinear or sesquilinear form on R^n or C^n. A variety of transformations belonging to the automorphism groups of these forms, that imitate the action of Givens rotations, Householder reflectors, and Gauss transformations are constructed. Transformations for performing structured scaling actions are also described. The matrix groups considered in this paper are the complex orthogonal, real, complex and conjugate symplectic, real perplectic, real and complex pseudo-orthogonal, and pseudo-unitary groups. In addition to deriving new transformations, this paper collects and unifies existing structure-preserving tools.

Key words. Structured matrices, Matrix groups, Givens rotations, Householder reflections, Complex orthogonal, Symplectic, Complex symplectic, Conjugate symplectic, Real perplectic, Pseudo-orthogonal, Complex pseudo-orthogonal, Pseudo-unitary, Scalar product, Bilinear form, Sesquilinear form, Automorphism groups, Jordan algebra, Lie algebra.

AMS subject classifications. 15A57, 15A63, 65F15, 65F30, 65F35.

∗ Received by the editors on 25 February 2003. Accepted for publication on 27 April 2003. Handling Editor: Ludwig Elsner. Numerical Analysis Report No. 419, Manchester Centre for Computational Mathematics, Manchester, England, February 2003. This work was supported by Engineering and Physical Sciences Research Council grant GR/S15563.

†Department of Mathematics, Western Michigan University, Kalamazoo, MI 49008, USA (steve.mackey@wmich.edu, nil.mackey@wmich.edu).

‡Department of Mathematics, University of Manchester, Manchester, M13 9PL, England (ftisseur@ma.man.ac.uk, http://www.ma.man.ac.uk/~ftisseur/). This work was supported by Engineering and Physical Sciences Research Council grant GR/L76532.