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Discretizaion of the Stokes Problem with non-homogeneous
Dirichlet boundary conditions. Part 2: Very weak solutions

Katharina Lorenz1 Apel2 Pfefferer3

This talk continues the discussion from Part 1 by Johannes Pfefferer. We consider the Stokes
equations

−∆y +∇p = 0 in Ω,
∇ · y = 0 in Ω,

y = u on Γ

on a polygonal or polyhedral domainΩ ⊂ Rd, d = 2, 3. In this part, we address the case where the
Dirichlet boundary data is not sufficiently regular, specifically when u ∈ H t(Γ)d with t ∈ [−1

2
, 1
2
),

such that a weak solution cannot be expected. We show how to derive a very weak formulation
using the method of transposition. Existence, uniqueness and regularity results are presented.

For the finite element discretization, a regularization method is employed, and the boundary
datum is treated using an L2−projection. Error estimates that show the influence of both the
maximal interior angle of the domain and the regularity of the datum are obtained. Numerical
experiments are provided to validate the theoretical results.
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