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ABSTRACT
We are interested in a generalized Stokes equation on a domain Ω ⊂ Rn. Its precise form is

−divS(Du) +∇p = divS(G)

divu = 0.
(1)

Here u : Ω 7→ Rn and p : Ω 7→ R are unknowns, G : Ω 7→ Rn×n
sym represents external forces

and Du stands for a symmetric part of a gradient of u. Unlike the classical version of Stokes
equation, the stress tensor S is given by relation

S(A) = Φ′(|A|) A

|A|
A ∈ Rn×n

sym ,

where Φ is a Young function.

In this talk we show several results concerning regularity of weak solution to (1) which are
based on a comparison with homogeneous system.

Namely, Diening and Kaplický [1] showed a local result concerning an Lq theory for (1) in three
dimensions. This result was later generalized in [2] where authors extended the Lq theory to a
case of arbitrary dimension n ≥ 2 and they showed the regularity up to a boundary provided a
full slip boundary condition holds.

Apart from the previous results, the regularity in means of BMO, VMO and Campanato spaces
can be also transferred from homogeneous system to (1). This was showen by Diening et. al.
[3]. Most recently, the BMOω regularity to (1) endowed with a full slip boundary condition is
examined in collaboration with S. Schwarzacher.
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