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Introduction

We consider a problem of existence of strong solutions of boundary value problems of the form
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(2)
in a bounded domain  Rn , n  2, with the boundary ; of class C2  ,  2 (0 1] (see 1],
p. 23), where a dierential operator L is uniformly elliptic in , and (2) is either a homogeneous
boundary Dirichlet condition uj; = 0, or the third boundary value condition @n@uL + (x)uj; = 0,
n
P
@u
@nL = i j =1 aij (x)uxi cos(n xj ), n is the exterior normal to the boundary ;, cos(n xj ) are direction
cosines of the normal n, the function  2 C1  (;) (see 1], p. 23) is nonnegative on ;. The coecients
aij , bj , and c of the operator L are continuous by Holder with the index  together with the
partial derivatives (aij )xj on , aij j; 2 C1  (;), the nonlinearity g(x u) equals the dierence
between superpositionally measurable functions g2 (x u) and g1 (x u), which do not decrease by
the variable u. We do not suppose that g(x u) is continuous with respect to u. By a strong
solution of problem (1){(2) we shall call the function u 2 Wq2 ( ), q > 1, which satises equation
(1) almost everywhere on , for which the trace of Bu(x) on ; equals zero.
We shall obtain propositions concerning existence of strong solutions of problem (1){(2). The
proofs are based on an abstract scheme of the method of upper and lower solutions from 2]. In the
works by H. Amann and his disciples (see 3]{ 7]) the basement of a method for investigations of
boundary value problems for equations of elliptic and parabolic types with smooth nonlinearities
was given this method was based on the use of upper and lower solutions. C.A. Stuart modied
this approach in application to parabolic equations of elliptic type with a discontinuous nonlinearity
g(x u) g(u) in 8]. His results obtained further development in 9]{ 11]. The technique of upper
and lower solutions was applied to the study of the rst boundary value problem for equations of
parabolic type with a discontinuous nonlinearity in 12], 13], and also in 2] and 14]. The most
general theorems on the existence of strong solutions of problem (1){(2) were established in 15] by
topological methods with use of upper and lower solutions. In the case of the boundary Dirichlet
condition and a formally selfadjoint operator L with c(x) 0, in 16] and 17] by means of the
variational method the existence of strong solutions of problem (1){(2) under restrictions upon the
discontinuities of the nonlinearity g(x u), which were weaker than in 15], was proved. Namely,
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