DISCRETE SOBOLEV AND POINCARÉ INEQUALITIES FOR PIECEWISE POLYNOMIAL FUNCTIONS^∗

SUSANNE C. BRENNER^†

Abstract. Discrete Sobolev and Poincaré inequalities are derived for piecewise polynomial functions on two dimensional domains. These inequalities can be applied to classical nonconforming finite element methods and discontinuous Galerkin methods.

Key words. discrete Sobolev inequality, discrete Poincaré inequality, piecewise polynomial functions, nonconforming, discontinuous Galerkin.

AMS subject classifications. 65N30.

∗Received September 16, 2003. Accepted for publication November 14, 2003. Recommended by Yuri Kuznetsov. †Department of Mathematics, University of South Carolina, Columbia, SC 29208, U.S.A. E-mail: bren-

ner@math.sc.edu. This research was supported in part by the National Science Foundation under Grant No.

DMS-03-11790