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THE MR 3-GK ALGORITHM FOR THE BIDIAGONAL SVD  *

PAUL R. WILLEMS' AND BRUNO LANG#

Abstract. Determining the singular value decomposition of a bidiajaonatrix is a frequent subtask in numer-
ical computations. We shed new light on a long-known way tlizatthe algorithm of multiple relatively robust
representations, MR for this task by casting the singular value problem in teofrs suitable tridiagonal symmetric
eigenproblem (via the Golub—Kahan matrix). Just runningM&s is” on the tridiagonal problem does not work,
as has been observed before (e.g., by B. GroRer and B. Lameg{LAlgebra Appl., 358 (2003), pp. 45-70]). In this
paper we give more detailed explanations for the problentts minning MR as a black box solver on the Golub—
Kahan matrix. We show that, in contrast to standing opinMR?> canbe run safely on the Golub—Kahan matrix,
with just a minor modification. A proof including error bowi$ given for this claim.
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