Programs and Algorithms of Numerical Matematics 16
J. Chleboun, K. Segeth, J. Sistek, T. Vejchodsky (Eds.)
Institute of Mathematics AS CR, Prague 2013

A PRIORI DIFFUSION-UNIFORM ERROR ESTIMATES FOR
SINGULARLY PERTURBED PROBLEMS: MIDPOINT-DG
DISCRETIZATION

Miloslav Vlasak, Vaclav Kucera

Charles University in Prague, Faculty of Mathematics and Physics, Department of
Numerical Mathematics
Sokolovska 83, 18675 Prague 8, Czech Republic
vlasak@kKkarlin.mff.cuni.cz, kucera@karlin.mff.cuni.cz

Abstract

We deal with a nonstationary semilinear singularly perturbed convection—diffusion
problem. We discretize this problem by discontinuous Galerkin method in space and
by midpoint rule in time. We present diffusion—uniform error estimates with sketches
of proofs.

We are ready to present the main result.

Theorem 1. Let p > 1+ d/2. Let hy, 7 > 0 are such that
1
C2(hP 4+ eh? + 1) < §h§+d. (1)

Let 7 is sufficiently small to guarantee the existence and continuity of the continuated
discrete solution. Then for all h € (0,hy) and 7 € (0,7) we get

sup [le(t)[|* < CF(R** +eh® 4 1), (2)
te[0,T

where the constant Cr is independent of h, T, €.
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