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FEM discretization and a-priori error
estimates for power-law diffusion problems

We start by considering power-law diffusion problems of the form
—div (A(Vu)) = f,
where
A(Vu) := (k+|Vu|)’ % Vu for some 1 < p < oo and some k > 0.

We recall the ideas in [I] by introducing a so-called quasi-norm and the respective
near-best approximation result. From here, it is not hard to derive as a byproduct a
near-best approximation result in the natural WP norm which coincides with the
error bounds derived in [2] [3]:

b
lu — uh\Wl,p(Q) < vig/h lu — Uh‘évlw(ﬂ) for 1 <p<2,
2

lu — uh|W1,p(Q) < v;irelfh lu — Uh|5V1»P(Q) for p > 2.

We extend the ideas from the elliptic case to the corresponding parabolic pro-
blem in the context of a space-time finite element discretization and present some
numerical results.
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