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STRICTLY CONVERGENT ALGORITHM FOR AN
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NONLINEAR BOUNDARY CONDITIONS!
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We consider an elliptic equation with nonlinear and nonlocal boundary conditions, which arises in
conductive-radiative heat transfer problems, see, for instance, [1; 2; 3]. The corresponding to our prob-
lem variational equality reads as
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where Q = % x [0, L] C R? is a bounded cylinder , V is a subspace of W3 () of functions that are zero on
the intersection of 2 with the plane {x3 = 0}, ' is the latarel surface of €, k1, k2, o are positive constants,
but H is a nonlocal bounded linear operator from L,(I') to Ly(I") such that for p = 1 its norm is less than
1.

We show that there exists a two level iterative process that converges to the solution of (1). The first
level consists of the Newton-type process
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with approriate nonnegative function ¢ and F'(vy) € (V) *. In its turn, the second level consists on iterations
of the type

Jo [ (V (ur1 4 us), V) + k2 (ue g1 + ua)asn] do + [ o[ | ursr + s [P (upgr + us)ndS
= [ oH[ | ur+us [ (ue +us)|ndS+ ((Fo,m) VneV, k=1,2,...,

with an appropriate Fy € (V)*.
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