ANALYSIS OF THE DGFEM FOR NONLINEAR CONVECTION-DIFFUSION PROBLEMS^∗

MILOSLAV FEISTAUER^† AND VÁCLAV KUČERA^†

Abstract. The paper is concerned with the analysis of error estimates of the discontinuous Galerkin finite element method (DGFEM) for the numerical solution of nonstationary nonlinear convection-diffusion problems equipped with Dirichlet boundary conditions. First, the case of nonlinear diffusion as well as nonlinear convection is considered. Then, the optimal L^∞(L^2 )-error estimate is discussed in the case of nonlinear convection and linear diffusion.

Key words. nonlinear nonstationary convection-diffusion problems, nonlinear convection, nonlinear diffusion, discontinuous Galerkin finite element method, NIPG, SIPG and IIPG versions, optimal error estimates

AMS subject classifications. 65M60, 76M10

∗Received November 29, 2007. Accepted for publication June 3, 2008. Published online on November 18, 2008. Recommended by B. Heinrich.

†Charles University Prague, Faculty of Mathematics and Physics, Sokolovská 83, 186 75 Praha 8, Czech Republic (feist@karlin.mff.cuni.cz, vaclav.kucera@email.cz).