COMPUTATION OF EIGENVALUE AND EIGENVECTOR DERIVATIVES FOR A GENERAL COMPLEX-VALUED EIGENSYSTEM^∗

N.P. VAN DER AA^† , H.G. TER MORSCHE^† , AND R.R.M. MATTHEIJ^†

Abstract. In many engineering applications, the physical quantities that have to be computed are obtained by solving a related eigenvalue problem. The matrix under consideration and thus its eigenvalues usually depend on some parameters. A natural question then is how sensitive the physical quantity is with respect to (some of) these parameters, i.e., how it behaves for small changes in the parameters. To find this sensitivity, eigenvalue and/or eigenvector derivatives with respect to those parameters need to be found. A method is provided to compute first order derivatives of the eigenvalues and eigenvectors for a general complex-valued, non-defective matrix.

Key words. Eigenvalue derivatives, Eigenvector derivatives, Repeated eigenvalues.

AMS subject classifications. 65F15.

∗Received by the editors 2 October 2006. Accepted for publication 19 September 2007. Handling Editor: Angelika Bunse-Gerstner.

†Department of Mathematics and Computing Science, Eindhoven University of Technology, Eindhoven, The Netherlands (n.p.v.d.aa@tue.nl, h.g.termorsche@win.tue.nl, r.m.m.mattheij@tue.nl).