THE ANALYTIC SVD:

ON THE NON-GENERIC POINTS ON THE PATH^∗

DÁŠA JANOVSKÁ^† AND VLADIMíR JANOVSKÝ^‡

Abstract. A new technique for computing the Analytic SVD is proposed. The idea is to follow a branch of just one simple singular value and the corresponding left/right singular vector. Numerical computation may collapse at non-generic points; we will consider the case when the continuation gets stuck due to a nonzero multiple singular value. We interpret such a point as a singularity of the branch. We employ singularity theory in order to describe and classify this point. Since its codimension is one, we meet such a point “rarely.”

Key words. SVD, ASVD, continuation, singularity theory.

AMS subject classifications. 65F15

∗Received November 8, 2006. Accepted November 10, 2009. Published online April 7, 2010. Recommended by Bruno Lang. The research of both authors was partially supported by the Grant Agency of the Czech Republic (grant No. 201/06/0356). The first and the second author acknowledge financial support by the research projects MSM 6046137306 and MSM 0021620839, respectively, of The Ministry of Education, Youth and Sports, Czech Republic.

†Institute of Chemical Technology, Prague (janovskd@vscht.cz).

‡Charles University, Faculty of Mathematics and Physics, Prague (janovsky@karlin.mff.cuni.cz).