
Weak and very weak formulations of the Stokes problem
with non-homogeneous boundary condition

Thomas Apel (UniBw München)

The presentation focuses on the homogeneous Stokes equations with non-homogeneous boundary conditions,
and discusses how to understand the solution when the Dirichlet data are non-smooth such as in L2(Γ). A weak
solution (u, p) ∈ H1(Ω)2 × L2(Ω) cannot be expected to exist. Instead, a very weak formulation is defined,
wherein the solution is sought in L2(Ω)2×H−1(Ω). The corner singularities are studied in order to obtain slightly
more regularity than L2(Ω)2 × H−1(Ω). Previous results on that topic are restricted to convex domains where
the dual problem has a solution in H2(Ω)2×H1(Ω) which is not valid when non-convex domains are considered.

Regularity results for a static relaxed micromorphic model

Dorothee Knees (University of Kassel)

The relaxed micromorphic model is a generalised continuum model allowing to describe for instance size effects
of microstructured solids. The state of the solid subject to external loads is characterized by the displacement
field u : R3 ⊃ Ω → R3 and the microdistortion tensor P : Ω → R3×3. The corresponding system of partial
differential equations consist of the system of linear elasticity that is coupled with a system of Maxwell type for
the distortion tensor P . We will discuss the regularity of weak solutions of linear and nonlinear versions of this
model under different assumptions on the smoothness of the domain. The main ingredients for the proofs are
the Helmholtz decomposition and refined difference qoutient arguments based on generalized inner variations
in combination with a Piola-type transformation. This is joint work with Patrizio Neff (Duisburg-Essen) and
Sebastian Owczarek (Warsaw).

A mixed problem for the nonstationary Stokes system

Jürgen Roßmann (University of Rostock)

Elliptic problems in domains with angular or conical points on the boundary are studied for a long time. Several
authors were interested particularly in boundary value problems for the Stokes and Navier-Stokes systems. Anna
Sändig was one of them. In a paper with M. Orlt she studied the solutions of a mixed boundary value problem
in a polygon, where very general boundary conditions were given on the different parts of the boundary.
In this talk, we consider a mixed initial-boundary value problem for the nonstationary Stokes system in a polygon
Ω, where Dirichlet and Neumann conditions are prescribed on the different sides of Ω. We start with the parameter-
dependent problem which arises after the use of the Laplace transform and obtain estimates for the solutions in
the class of the weighted Sobolev spaces V l

β(Ω) which are defined as the set of all functions (vector functions)

such that
∏

rβj−l+|α| ∂αxu ∈ L2(Ω) for |α| ≤ l. Here rj is the distance from the corner point Pj and βj is the

jth component of β. These estimates enable one to prove the existence of solutions (u, p) of the nonstationary
problem, where u ∈ L2(0, T ;V 2

β (Ω)), ut ∈ L2(0, T ;V 0
β (Ω)) and ∇p ∈ L2(0, T ;V 0

β (Ω)).

Semilinear parabolic initial boundary value problems with nonlinear Newton boundary conditions

Monika Balázsová (Institute of Mathematics, Czech Academy of Sciences)

In this talk we will consider a parabolic evolution equation with a nonlinear Newton boundary condition in a
polygonal space-time cylinder. First we show, that the elliptic part is given by a m-accretive mapping, therefore
we can apply the theory of nonlinear semigroups in Banach spaces in order to get regularity results in time and
space. In the second part of the talk we will solve this problem numerically using the space-time discontinuous
Galerkin method and we derive an abstract error estimate.
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