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Abstract: Let € be a smooth hypersur-
face in R?® with a smooth boundary decompo-
sed into two connected 0¢ =1 = I'p U Ty
and non-intersecting I'p N 'y = @ parts. Let
v(w) = (nw), rw),rs(w)), w € € be the
unit normal vector field on the surface %.
Let us consider the Laplace-Beltrami opera-
tor written in terms of the Giinter’s tangent
derivatives Ay = 27 + 93 + 22, D; =
0; — v;0y, j = 1,2,3, 0, = >0, v;0;. Let
Vp(t) = (I/nl(t),I/F,g(t),l/ng(t)), t e F, be the
unit normal vector field on the boundary T,
which is tangential to the surface ¥ and direc-
ted outside of the surface. We study the fol-
lowing mixed boundary value problem for the
Laplace-Beltrami equation

([ Agu(t) = f(1), tee,
ut(r) = g(7), T€lp,
(Do u) ¥ (7) = h(7), rely, (1)

Lax-Milgram Lemma applied to the BVP (1)
gives that the BVP (1) has a unique soluti-
on in the classical setting f € ]i—v]I_l(CK), g €
HY2(T), h € HY*T). But in some pro-

blems, for example in approximation methods,
it is important to know the solvability proper-
ties in the non-classical setting
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To this end we prove the following.
1
THEOREM. Let 1 < p < o0, s > —. The

p
BVP (1) is not Fredholm in the non-classical

setting (2) if and only if:
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In particular, the BVP (1) has a unique solu-
tion u in the non-classical setting (2) if
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Der Gast wird von Prof. Dr. Sergej Rjasanow betreut.
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