THE ANALYSIS OF INTERGRID TRANSFER OPERATORS AND MULTIGRID METHODS FOR NONCONFORMING FINITE ELEMENTS^∗

ZHANGXIN CHEN^†

Abstract. In this paper we ^rst analyze intergrid transfer operators and their iterates for some nonconforming ^nite elements used for discretizations of second- and fourth-order elliptic problems. Then two classes of multigrid methods using these elements are considered. The ^rst class is the usual one, which uses discrete equations on all levels which are de^ned by the same discretization, while the second one is based on the Galerkin approach where quadratic forms over coarse grids are constructed from the quadratic form on the ^nest grid and the iterates of intergrid transfer operators, which we call the Galerkin multigrid method. The properties of these intergrid transfer operators are utilized for the analysis of the ^rst class, while the properties of their iterates are exploited for the second one. Convergence results available for these two classes of multigrid methods are summarized here.

Key words. multigrid methods, nonconforming and mixed ^nite elements, second and fourth-order problems, intergrid operators.

AMS subject classi�cations. 65N30, 65N22, 65F10.

∗ Received May 17, 1997. Accepted August 17, 1997. Communicated by I. Yavneh. This research was supported by National Science Foundation grant DMS-9626179.

† Department of Mathematics, Box 750156, Southern Methodist University, Dallas, Texas 75275Ű0156 U.S.A, (zchen@dragon.math.smu.edu)