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Abstract. In this paper, we study how the shape of the graph of a(z) affects on the
number of positive solutions of

—Av+ub(z)v=a(z)oP 1+ Ah(z)0T7 ], in RN, (0.1)

We prove for large enough A, >0, there exist at least k-1 positive solutions of the this
semilinear elliptic equations where 1 <g<2<p<2*=2N/(N—-2) forN >3.
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1 Introduction

For N>3,1<q<2<p<2*=2N/(N-2), we suppose the semilinear elliptic equations

—Av+ub(z)v=a(z)oP 1 +Ah(z)v17}, in RY;
(E)L,]J)

ve HY(RY),
where A, > 0. Suppose a, b and & satisfy the following conditions:
(a1) a is a positive continuous function in RN and lim,|_,,4(z) =ae > 0.
(a2) There are k points a',a?,- - ,a* in RN such that a(a') =amax =max,cgna(z); for 1<i<k

and e < Amax-
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(h1) he L7 (RN)NL®(RN) and h 0.
(b1) bis a bounded and positive continuous function in RY.

For u=1,A=0, a(z)=b(z)=1 for all zERY, we assume the semilinear elliptic equation

(Eo)

—Au+u=up1, in RN;
ue HY(RN),

where
HuH%{:/N(]Vu]Z—i-uz)dz is the norm in H!(RY),
R

and the energy functional
0 1 2 1 p
Jo (u)= > ][5 ~p |us Iz, where uy =max{u,0}>0.

We consider the semilinear elliptic equation

—Au+tu=a(z)uP '+ Ah(z)ul!,  inRN;
ue HY(RN),

have been studied by Huei-li Lin [1] (b(z) =1, y=1and for N>3,1<g<2<p<2*=

2N /(N —2)) and she studied the effect of the coefficient a(z) of the subcritical nonlinearity

in RN, Ambrosetti [2] (a=1and 1<g<2<p<2*=2N/(N-2) and Wu [3] (€ C(Q) and

changes sign, 1 <q <2< p<2*). They showed that this equation has at least two positive

solutions for small enough A > 0. In [4], Hsu and Lin have studied that there are four
positive solutions of the general cases

—Av+v=a(z)vP 1+ Ah(z)v7 !,  inRY,

for small enough A > 0.
In this paper, we study the existence and multiplicity of positive solutions of the equa-
tion (E, ;) in RN. By the change of variables

yzelz and u(z):sﬁv(sz),

Eq. (E,y) is converted to

—Au+b(ez)u=a(ez)uP 1 +Ah(ez)ul™t,  in RN
(Ee,/\)

ue HY(RN).

Based on Eq. (E. ), we consider the C!-functional J ,, for u € H' (RN).

1 1 1
]S’A(M)IE/RJN(’V“ ’2_|_b(ez)u2)dz—;/Rma(ez)uﬁdz—5/1RJN/\h(£z)uidZ,



