ON AN UNSYMMETRIC EIGENVALUE PROBLEM GOVERNING FREE VIBRATIONS OF FLUID-SOLID STRUCTURES^∗

MARKUS STAMMBERGER^† AND HEINRICH VOSS^†

Abstract. In this paper we consider an unsymmetric eigenvalue problem occurring in fluid-solid vibrations. We present some properties of this eigenvalue problem and a Rayleigh functional which allows for a min-max-characterization. With this Rayleigh functional the one-sided Rayleigh functional iteration converges cubically, and a Jacobi-Davidson-type method improves the local and global convergence properties.

Key words. eigenvalue, variational characterization, minmax principle, fluid-solid interaction, Rayleigh quotient iteration, Jacobi-Davidson method

AMS subject classification. 65F15

∗Received February 2, 2009. Accepted for publication July 3, 2009. Published online on January 27, 2010. Recommended by D. Szyld.

†Institute of Numerical Simulation, Hamburg University of Technology, D-21071 Hamburg, Germany (markus.stammberger, voss@tu-harburg.de).