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A WEAKLY OVER-PENALIZED SYMMETRIC
INTERIOR PENALTY METHOD �

SUSANNE C. BRENNERy, LUKE OWENSz, AND LI-YENG SUNGx
Abstract. We introduce a new symmetric interior penalty method for symmetric positive definite second order

elliptic boundary value problems, where the jumps across element boundaries are weakly over-penalized. Error esti-
mates are derived in the energy norm and theL2 norm for both conforming and nonconforming meshes. Numerical
results illustrating the performance of the method are alsopresented.

Key words. symmetric interior penalty method, weak over-penalization

AMS subject classifications.65N30�Received October 3, 2007. Accepted for publication February 20, 2008. Published online on May 29, 2008.
Recommended by Y. Achdou.yDepartment of Mathematics and Center for Computation and Technology, Louisiana State University, Baton
Rouge, LA 70803 (brenner@math.lsu.edu). The work of this author was supported in part by the National
Science Foundation under Grant No. DMS-03-11790 and the Humboldt Foundation through her Humboldt Research
Award.zDepartment of Mathematics, University of South Carolina, Columbia, SC 29208 (owensl@math.sc.edu).
The work of this author was supported in part by the National Science Foundation under Grant No. DMS-03-11790.xDepartment of Mathematics, Louisiana State University, Baton Rouge, LA 70803 (sung@math.lsu.edu).

107


