NUMERICAL METHODS FOR THE COMPUTATION OF ANALYTIC SINGULAR VALUE DECOMPOSITIONS^∗

VOLKER MEHRMANN^† AND WERNER RATH^†

Dedicated to Wilhelm Niethammer on the occasion of his 60th birthday.

Abstract. An analytic singular value decomposition (ASVD) of a path of matrices E(t) is an analytic path of factorizations E(t) = X(t)S(t)Y (t)^T where X(t) and Y (t) are orthogonal and S(t) is diagonal. The diagonal entries of S(t) are allowed to be either positive or negative and to appear in any order. For an analytic path matrix E(t) an ASVD exists, but this ASVD is not unique. We present two new numerical methods for the computation of unique ASVD’s. One is based on a completely algebraic approach and the other on one step methods for ordinary differential equations in combination with projections into the set of orthogonal matrices.

Key words. analytic singular value decomposition, singular value decomposition.

AMS subject classification. 65F25.

∗Research supported by DFG Project Me 790. Received October 20, 1993. Accepted for publication November 29, 1993. Communicated by L. Reichel.

† Fachbereich Mathematik, TU Chemnitz-Zwickau, PSF 964, D-09009 Chemnitz, FRG.