CONVERGENCE OF V-CYCLE AND F-CYCLE MULTIGRID METHODS FOR THE BIHARMONIC PROBLEM USING THE MORLEY ELEMENT^∗

JIE ZHAO^†

Abstract. Multigrid V-cycle and F-cycle algorithms for the biharmonic problem using the Morley element are studied in this paper. We show that the contraction numbers can be uniformly improved by increasing the number of smoothing steps.

Key words. multigrid, nonconforming, V-cycle, F-cycle, biharmonic problem, Morley element.

AMS subject classifications. 65N55, 65N30.

∗Received March 26, 2003. Accepted for publication January 19, 2004. Recommended by Tom Manteuffel. †Department of Mathematics, University of South Carolina, Columbia, SC 29208, U.S.A. E-mail:

jzhao000@math.sc.edu. This research was supported in part by the National Science Foundation under Grant No. DMS-00-74246.