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In this paper we consider weak solutions of the equation

OED> (s u{-c}—-) £ 5 (8) 0L = fupt (1)

1. 3=1 =1

in a domain
S(0ioo)={z:& € w,0< 2z, <00}

with the boundary condition

5 = ;-,.,Z-_:l al-j(ﬁjajm =0 on o(0,0) (2)

where £ = (24,---,2,), # = (21, - ,2,_1), w is a bounded domain in Rg“l with a
smooth boundary Aw,

o(0,00) = {2 & € 0w, 0 < 2, < 00}, ¥ = (w4, -, 1y,) is the exterior unit normal

to o(0,00), ai;(i), ai(Z) are measurable bounded functions,

mlé]* € 3 ai(2)6€; < MIE]?, £€R®, i€w

T,0=1
aGn(@)=0fori<n, a,(£)=1; m,M =const >0, p=const > 1
We denote
S(a,b)={z:& cw,a< ez, < b}, ola,b) ={z: &£ € fw,a < 2, < b}

The function u(z} is called a weak solution of problem (1), (2), if for any T > 0 function
u(z) € H(S(0,T)), u{z) is bounded in 5(0,T) and

from 2o, Ozt t [ 5 aa
S(0,T) Oy du; S(0,T) = dz;

for any function ¢ ¢ H'(5(0,T)), (2,0) = 0, (&, T) = 0.

2 / WP lupdz  (3)
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Boundary value problems for nonlinear elliptic equations... 1l

Many problems of mathematical physics lead one to consider the solutions of prob-
lem (1), (2) and to study the behaviour of the solutions at infinity (stationary states,
travelling waves, homogenization, boundary layer problems, Saint-Venant’s principle
and so on). These problems are considered in many papers (see, for example, [1]-[5]).
For linear equations such problems are investigated in [4].

We shall use the following propositions for linear second order equations.

1. Consider the problem

L{u) + glz)u = Z jz'fj in §{—o0,too), g—: =0 ono{—oo,+o0) (4)

i.i=1

under condition
Jul fi) Ef e?u|fi|*de < 00, i = 0,1,-++,n (5)
S = oo 400)

with constant k& such that the eigenvalue problem

ri—1 5 au Sy E?u
2 Bus, R LBl s o ;
E () + S e g - =0 W
'g_: =0 ondw |:T':|

has no eigenvalues A with J. h = Ju A, Then there exists a constant £ > 0 such that if
lg{z}] <& in S(—=,+e) (8)

there exists a unique solution u(z) of problem (4) and

Z

T (1) plia L0 fil2e?™ v da < O Y T I(F) (9)
i=1

B[ =, o) 'SIJ::.) S{— oo, +00)
[see [G]).
2. Assume that q{z:} = 0, u{z} is a solution of problem (4}, satisfying condition
Th;;'[ﬂjl < oo,
Jn'ul:f*.:} < 00, J."e--_rl:.fi} < 00, 1= Ur]-:u“'rn‘

and, in addition, in the strip Ay < JuA < h: there is only one sigenvalue Ay of the
problem (6), (7), b1 < Jmda < k2. Then

ke
= 3 Cielgi()e™™ + (e
J=0

Ty (u1) < C Z Jn, ki), C,€; = const (10)
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