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Abstract. In this article, we consider the following problem
—Au+u=f(z,u) +h(z) in©, u>0in O, uc HL(O), (%)

where 0 < f(z,u) < apu + bouP ™! for all z € ©,u > 0 with ag € [0,1),b0 > 0,2 <p <
(2N/(N —2)),if N >3,2<p< oo if N =2 and O is the upper semi-strip domain with
a hole or the upper half space with a hole. We prove that (x) has at least two positive
solutions if

Ihllz-1(0y < CpS(©)P/2P~2)
and h > 0, h # 0 in ©, where S(©) is the best Sobolev constants in S(0) and

Cp = bo—l/(P—z)(p —2)(p— 1)~ @D/ @=2) (] _ 4)(p=1)/(p=2)
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1 Introduction

Throughout this article, let N > 2, 2* = 25 for N > 3, 2* = oo for N =2,
p be a given constant such that 2 < p < 2%, and (y, z) be the generic point
of RN with y € RVN~1, 2 € R. Denote by B™ (z; R) the N—ball, S the strip
domain, ST the upper semi-strip domain, Rf the upper half space, ) the
upper semi-strip domain with a hole, Q the upper half space with a hole,
Q4 the complement in a strip domain of a bounded domain, §2; the exterior

domain as follows:
BN (z0; R) = {z € RY||z — 20| < R},
S= {(y,z)||y| < TO}?
S* = {(y, 2) € S|z > 0} U BN (0;79),
RY = {(y,2)|z > 0};
Q=S*\D, where D CC S* is a smooth bounded domain in R¥;
Q= Rf \ D, where D CC Rf is a smooth bounded domain in RY
0, =S\ D, where D CC S is a smooth bounded domain in R";
0, =RN \ D, where D CC RY is a smooth bounded domain in R¥,



