REGULARIZATION PROPERTIES OF TIKHONOV REGULARIZATION WITH SPARSITY CONSTRAINTS^∗

RONNY RAMLAU^†

Abstract. In this paper, we investigate the regularization properties of Tikhonov regularization with a sparsity (or Besov) penalty for the inversion of nonlinear operator equations. We propose an a posteriori parameter choice rule that ensures convergence in the used norm as the data error goes to zero. We show that the method of surrogate functionals will at least reconstruct a critical point of the Tikhonov functional. Finally, we present some numerical results for a nonlinear Hammerstein equation.

Key words. inverse problems, sparsity

AMS subject classifications. 65J15, 65J20, 65J22

∗Received December 20, 2007. Accepted for publication January 11, 2008. Published online on May 1, 2008. Recommended by L. Reichel.

†Johann Rado Institute, Altenbergerstr. 69, 4040 Linz, Austria (ronny.ramlau@oeaw.ac.at).