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Abstract. In this paper, we study the existence of nontrivial weak solutions to the
following quasi-linear elliptic equations

Anu+V(x)u”_2u:f(x’g), xeR" (n>2),
x

where — A u=—div(|Vu|*~2Vu), 0<B<n, V:R"—R is a continuous function, f(x,u)
_n_
is continuous in R” x R and behaves like ¢**" ' as u — +-co.
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1 Introduction

Consider nonlinear elliptic equations of the form
—Apu=f(x,u), in O, (1.1)

where ) is a smooth bounded domain in R”, and — A pu= — div (|Vu[P~*Vu). Brézis [1],
Brézis-Nirenberg [2] and Bartsh-Willem [3] studied this problem under the assumptions
that p=2 and |f(x,u)| <c(|u|+|u|7!). Garcia-Alonso [4] studied this problem under
the assumptions that p <7 and p? <n. When Q =R" and p =2, Kryszewski-Szulkin [5],
Alama-Li [6], Ding-Ni [7] and Jeanjean [8] studied the following equations in stead of
(1.1):

—Au+V(x)u=f(x,u), inR".
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In this paper we consider quasi-linear elliptic equations in the whole Euclidean space

—Anu+V(x)]u|”_2u:f’<;’;), YER" (n32), (12)

where —A,u=—div(|Vu|"2Vu),0<f<n, V:R"—= R is a continuous function, f(x,u)

is continuous in R” x R and behaves like e**" ' as 1 — -+oo.

D. Cao [9] and Cao-Zhang [10] studied problem (1.2) in the case n =2 and g =0.
Panda [11], do O et al. [12,13] and Alevs-Figueiredo [14] studied problem (1.2) in general
dimension and B =0. When B #0, (1.2) was studied by Adimurthi-Yang [15], do O et
al. [16], Yang [17], Zhao [18], and others. Similar problems in R* or complete noncompact
Riemannian manifolds were also studied by Yang [19,20].

We define a function space

Eé{uewlfﬂ(mﬂ):/WV(x)yudeoo}

with the norm :

HuHé{/Rn(]Vu]”-l—V(x)]uP)dx}n. (1.3)

We say that u € E is a weak solution of problem (1.2) if for all ¢ € E we have

/Rn(\Vu\”_ZVuV(p—I-V(x)\u]”_zuq))dx: Rnf’(;c";l)qodx.

If a weak solution u satisfies u(x) >0 for almost every x € R", we say u is positive.
Throughout this paper we assume the following two conditions on the potential V (x):

(V1) V(x) = Vo>0;

(V2) The function %belongs to L/ ("1 (R™).

We also assume that the nonlinearity f(x,s) satisfies the following:
(Hy) There exist constants ag,by,b; > 0 such that for all (x,s) e R" xRT,

n N T
£ (x,8)| <b1s" "+ eao\sm_ﬂz%ysw ;
- K

(H,) There exists pt >n, such that for all x € R" and s >0,

S
0<uF(x,s) E]/l/ flx,t)dt<sf(x,s);
0
(H3) There exist constants Ry, My >0, such that for all x €R" and s > Ry,

F(x,5) <Mof(x,s);



