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ABSTRACT. Tikhonov regularization is one of the most
popular approaches to solve discrete ill-posed problems with
error-contaminated data. A regularization operator and a
suitable value of a regularization parameter have to be chosen.
This paper describes an iterative method, based on Golub-
Kahan bidiagonalization, for solving large-scale Tikhonov
minimization problems with a linear regularization operator
of general form. The regularization parameter is determined
by the discrepancy principle. Computed examples illustrate
the performance of the method.

1. Introduction. We are concerned with the solution of large
minimization problems

(1.1) min ||Az — b, AeCcm beC™,
zeCn
where || - || denotes the Euclidean vector norm and the matrix A is

assumed to have many singular values of different orders of magni-
tude close to the origin. In particular, the ratio between the largest
and smallest singular values is very large and therefore the solution of
(1.1) is very sensitive to perturbations in the vector b. Minimization
problems with matrices of this kind arise, for instance, from the dis-
cretization of ill-posed problems, such as Fredholm integral equations
of the first kind. They are commonly referred to as discrete ill-posed
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