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Iveta Hnětynková, Marie Kubínová, Martin Plešinger

PII: S0024-3795(17)30451-2
DOI: http://dx.doi.org/10.1016/j.laa.2017.07.031
Reference: LAA 14277

To appear in: Linear Algebra and its Applications

Received date: 13 December 2016
Accepted date: 27 July 2017
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Abstract

Golub-Kahan iterative bidiagonalization represents the core algorithm in several

regularization methods for solving large linear noise-polluted ill-posed problems.

We consider a general noise setting and derive explicit relations between (noise

contaminated) bidiagonalization vectors and the residuals of bidiagonalization-

based regularization methods LSQR, LSMR, and CRAIG. For LSQR and LSMR

residuals we prove that the coefficients of the linear combination of the com-

puted bidiagonalization vectors reflect the amount of propagated noise in each

of these vectors. For CRAIG the residual is only a multiple of a particular bidi-

agonalization vector. We show how its size indicates the regularization effect

in each iteration by expressing the CRAIG solution as the exact solution to a

modified compatible problem. Validity of the results for larger two-dimensional

problems and influence of the loss of orthogonality is also discussed.
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