SOME NONSTANDARD FINITE ELEMENT ESTIMATES WITH APPLICATIONS TO 3D POISSON AND SIGNORINI PROBLEMS^∗

FAKER BEN BELGACEM^† AND SUSANNE C. BRENNER^‡

Abstract. In this paper we establish several nonstandard finite element estimates involving fractional order Sobolev spaces, with applications to bubble stabilized mixed methods for the three-dimensional Poisson and Signorini problems.

Key words. fractional order Sobolev spaces, Poisson, Signorini, mixed method, bubble finite element stabilization.

AMS subject classifications. 65N30, 35J85.

∗Received November 10, 2000. Accepted for publication April 11, 2001. Recommended by R. Varga. †Mathématiques pour l’Industrie et la Physique, Unité Mixte de Recherche CNRS–UPS–INSAT–UT1 (UMR 5640), Université Paul Sabatier, 118 route de Narbonne, 31062 TOULOUSE CEDEX, FRANCE. E-mail:

belgacem@mip.ups-tlse.fr

‡Department of Mathematics, University of South Carolina, Columbia, SC 29208, USA. This research was supported in part by the National Science Foundation under Grant No. DMS-0074246. E-mail:

brenner@math.sc.edu