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Optimal spatial error estimates for DG time
discretizations

Miloslav Vlasák

Abstract. In this paper a general parabolic problem is considered and discretized by dis-
continuous Galerkin (DG) method in time and generally in space. Optimal a priori error
estimates in space as well as in time are derived and applied to the heat equation and to
the nonlinear convection–diffusion equation.
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We are ready to present the main result.

Theorem 0.1. Let u ∈W q+1,∞(0, T,X) be the exact solution of (??) andU ∈ Xτ
h

be its discrete approximation given by (??). Then

max
m=1,...,r

sup
Im

‖U − u‖ ≤C( sup
(0,T )
‖Rhu− u‖+ sup

(0,T )
‖Rhu′ − u′‖ (1)

+ τ q+1 + ‖U0
− − u0‖),

where the constant C depends on u and T , but is independent of h and τ .
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[6] V. Dolejší, M. Feistauer, V. Kučera, and V. Sobotíková. An optimal L∞(L2)-error
estimate for the discontinuous Galerkin approximation of a nonlinear non-stationary
convection-diffusion problem. IMA J. Numer. Anal., 28(3):496–521, 2008.

[7] K. Eriksson, D. Estep, P. Hansbo, and C. Johnson. Computational differential equa-
tions. Cambridge: Cambridge Univ. Press. xvi, 538 p., 1996.

[8] M. Feistauer, J. Felcman, and I. Straškraba. Mathematical and Computational Meth-
ods for Compressible Flow. Oxford University Press, Oxford, 2003.

[9] M. Feistauer, J. Hájek, and K. Švadlenka. Space-time discontinuos Galerkin method
for solving nonstationary convection-diffusion-reaction problems. Appl. Math.,
Praha, 52(3):197–233, 2007.
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