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Abstract. We consider the Laplace equation under mixed boundary condi-

tions on a polygonal domain Ω. Regularity estimates in terms of Sobolev
norms of fractional order for this type of problem are proved. The analysis

is based on new interpolation results and multilevel representation of norms

on the Sobolev spaces Hα(Ω). The Fourier transform and the construction of
extension operators to Sobolev spaces on R2 are avoided in the proofs of the

interpolation theorems.
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