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Regularity results for parabolic
problems in polygons
We study the regularity of solutions of a linear and a nonlinear parabolic initial boundary value
of Trend
intheory.
Directional
Data
problem in a polygon
using the semigroup
As a typical linear model
problem we consider the

heat equation with Neumann boundary conditions, whereas in the nonlinear case nonlinear Newton
boundary conditions occur. We start with the linear Neumann problem. The space regularity of the
inherent elliptic boundary value problem in polygons is well known. Thus, we choose appropriate
function spaces, which reflect the corner singularities. The operator A belonging to the linear
boundary value problem is well defined in these spaces. We show that the corresponding operators A
are generators of a semigroup. Regularity results in time and space follow. The nonlinear problem is
more challenging. At first we consider the inherent boundary value problem with nonlinear Newton
conditions. There is a unique weak solution. Taking this into account and exploiting the regularity
results for the linear Neumann problem in a polygon, we get regularity results in space, which depend
on the corner angles. We show that the corresponding operator A, which is well defined in specific
Sobolev spaces, generates a semigroup.
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