REGULARIZATION AND STABILIZATION OF DISCRETE SADDLE-POINT VARIATIONAL PROBLEMS^∗

P. B. BOCHEV AND R. B. LEHOUCQ^†

Abstract. Our paper considers parameterized families of saddle-point systems arising in the finite element solution of PDEs. Such saddle point systems are ubiquitous in science and engineering. Our motivation is to explain how these saddle-point systems can be modified to avoid onerous stability conditions and to obtain linear systems that are amenable to iterative methods of solution. In particular, the algebraic and variational perspectives of regularization and stabilization are explained.

Key words. constrained minimization, saddle point systems, mixed finite elements, regularization, stabilization, penalty, Stokes problem, Darcy flow problem

AMS subject classifications. 65F15, 65N25, 65N30, 65N22, 65M60, 65N55, 65M55

∗Received March 3, 2005. Accepted for publication November 17, 2005. Recommended by E. de Sturler. †Sandia National Laboratories, P.O. Box 5800, MS 1110, Albuquerque, NM 87185-1110 ({pbboche,rblehou}@sandia.gov). Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy under contract DE-AC04-94AL85000. This work was partially funded by the Applied Mathematical Sciences program, U.S. Department of Energy, Office of Energy Research.