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Abstract:
The purpose of the research is to study model mixed boundary value problems (BVPs) for the Helmholtz
equation in a planar angular domain Ωα ⊂ R2 of magnitude α. The BVP is considered in a non-classical
setting when solutions are sought in the Bessel potential spaces Hs

p(Ωα), s > 1/p, 1 < p < ∞. The
problems are investigated using the potential method by reducing them to an equivalent boundary integral
equation (BIE) in the Sobolev-Slobodečkii space on a semi-infinite axis Ws−1/p

p (R+), which is of Mellin
convolution type. By applying the recent results on Mellin convolution equations in Bessel potential spaces
obtained by V. Didenko and R. Duduchava, explicit conditions of the unique solvability of this BIE in the
Sobolev-Slobodečkii Wr

p(R+) and Bessel potential Hr
p(R+) spaces for arbitrary r are found and used to

write explicit conditions for the Fredholm property and unique solvability of the initial model BVPs for the
Helmholtz equation in the above mentioned non-classical setting.
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