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1. Introduction

This paper is concerned with the existence of nontrivial solution for the gquasilinear
elliptic equations
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with zero-Dirichlet condition on RY, where p° = N—N?—;P fex, 0y =0 and ffr. w) is a

lower—order perturbation of [u|?  ~% in the sense that limf(z, w) /|u|* " =0.

s

The translation invariance of RY is a typical difficulty in the study of elliptic
equations. on R". Indeed the translation invariance causes Sobolev embeddings lose

t:-mnpac:tness, In [1], we have given an approach to get some existence results for p* <=

FEE_??‘ In fact, the method in [1] is reducing the problems to local ones to gain some

kinds of cumpa-:tness; Note that " =N—N_'t'—P is the limiting Sobolev exponent for the

embedding Wi*(2) CL?" (@), where © is a domain in RY. This embedding is not
compact even if it is a bounded domain. This shows that it is still difficult even if the
problem is a local one. When p = 2, Brezis & Nirenberg [27 have gained some existence
results of equations (1. 1) on bounded domains. But the method in (2] does not work
anymore for quasilinear ones (i. e. p > 2 case). The main difficult is the loss of weak

continuity of 4, (u) = | Vu i’_’% in Wi? () and this is crucial for quasilinear equations.

InC3], for bounded domains, we have overcome this difficult by a new approach.
In this paper we develop the methods in [1] and (3] and get the existence results
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for the quasilinear equations (1. 1) on unbounded domain RY . Our methods are based on
the concentration-compactness principles due to P. L. Lions (C4], 051, £671).

2. Preliminaries

We consider the problem
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Suppose a (x), f{z, u) be continuous functions satisfying following conditions:
(@ afx) =0,¥YzERY, ata) =a>0 as|z|—>+co,
)  limf(z, & /]¢]? % =0, limf(z & /|¢]|? ~% =10, uniformly inz,
=0 ]
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@ folz & i fiy for ¢ bounded uniformly.
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The energyv functional of the problem (2. 1) is
=L [ avelrtam uinde—L [ lue
P Jr¥ : P rY _
— J JFlz wdz u€ whr(R") (2. 2)
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“where W"F {R") with the norm:

1
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Definition 2. 1 A sequence {u, ) "W '(RY is called tight, if
We>0,3 R>0.such that i (| u, "+ |u, | de<Te. for all n.
{l=|' ="}
Definition 2. 2 Forc € R, a sequence {u,} in W"7(R") is called (PS),sequence,
if
Itu) —+c and tw) =0 in(W-P R "

For fixed ¢ € R, if every (P&), sequence is relative compaet in WLT(RY) , we
called functional [ satisfying (FP.&) . condition.
Let

I (u) =%;- J;;H?u-l"—l—ﬂﬂ"}ix—ﬁ -Ly|u1"di:—- J-RNFF{H}JE
u & Wt (R") (2. 3)
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