CHOLESKY-LIKE FACTORIZATIONS OF SKEW-SYMMETRIC MATRICES^∗

PETER BENNER^†, RALPH BYERS^‡, HEIKE FASSBENDER^§, VOLKER MEHRMANN^¶, AND DAVID WATKINS^‖

Abstract. Every real skew-symmetric matrix B admits Cholesky-like factorizations B = R^T JR, where J = [_0 −I I 0 ] . This paper presents a backward-stable O(n^3) process for computing such a decomposition, in which R is a permuted triangular matrix. Decompositions of this type are a key ingredient of algorithms for solving eigenvalue problems with Hamiltonian structure.

Key words. skew-symmetric matrices, matrix factorizations, Hamiltonian eigenproblems, complete pivoting.

AMS subject classifications. 15A23, 65F05.

∗Received September 21, 2000. Accepted for publication October 20, 2000. Recommended by G. W. Stewart. † Zentrum für Technomathematik, Universität Bremen, D-28334 Bremen, Germany.

‡ 405 Snow Hall, Department of Mathematics, University of Kansas, Lawrence, Kansas 66045, USA. This author was partially supported by National Science Foundation awards CCR-9732671, MRI-9977352, by the NSF EPSCoR/K*STAR program through the Center for Advanced Scientific Computing and through Sonderforschungsbereich 393, “Numerische Simulation auf massiv parallelen Rechnern”.

§ Zentrum Mathematik, Technische Universität München, D-80290 München, Germany. ¶ Fakultät für Mathematik, Technische Universität Chemnitz, D-09107 Chemnitz, Germany. Partially supported through Sonderforschungsbereich 393, “Numerische Simulation auf massiv parallelen Rechnern” ‖ Department of Mathematics, Washington State University, Pullman, WA, 99164-3113, USA. Partially supported through Sonderforschungsbereich 393, “Numerische Simulation auf massiv parallelen Rechnern”