TIKHONOV REGULARIZATION WITH NONNEGATIVITY CONSTRAINT^∗

D. CALVETTI^†, B. LEWIS^‡, L. REICHEL^§, AND F. SGALLARI^¶

Abstract. Many numerical methods for the solution of ill-posed problems are based on Tikhonov regularization. Recently, Rojas and Steihaug [15] described a barrier method for computing nonnegative Tikhonov-regularized approximate solutions of linear discrete ill-posed problems. Their method is based on solving a sequence of parameterized eigenvalue problems. This paper describes how the solution of parametrized eigenvalue problems can be avoided by computing bounds that follow from the connection between the Lanczos process, orthogonal polynomials and Gauss quadrature.

Key words. ill-posed problem, inverse problem, solution constraint, Lanczos methods, Gauss quadrature.

AMS subject classifications. 65F22, 65F10, 65R30, 65R32, 65R20.

∗Received February 10, 2004. Accepted for publication October 11, 2004. Recommended by R. Plemmons. †Department of Mathematics, Case Western Reserve University, Cleveland, OH 44106, U.S.A. E-mail:

dxc57@po.cwru.edu. Research supported in part by NSF grant DMS-0107841 and NIH grant GM-66309- 01._‡

Rocketcalc, 100 W. Crain Ave., Kent, OH 44240, U.S.A. E-mail: blewis@rocketcalc.com. §Department of Mathematical Sciences, Kent State University, Kent, OH 44242, U.S.A. E-mail: re-

ichel@math.kent.edu. Research supported in part by NSF grant DMS-0107858.

¶Dipartimento di Matematica, Universitá di Bologna, Piazza P.ta S. Donato 5, 40127 Bologna, Italy. E-mail:

sgallari@dm.unibo.it.