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Abstract In this paper, the existence of positive solutions for the mixed boundary
problem of quasilinear elliptic equation

{ — div {[Tu|l?‘2'ﬁ’u} = |ul* “Fu+ flz,u), u>0, T€ £}

du
ulr, =0, BRI 0
is obtained, where §2 is & bounded smooth domain in BN a0= FoUT;2 < p'<N,
T = NN—PP’ I'p and I'y, are disjoint open subsets of dtl.
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1. Introduction

Let ! be a bounded smooth domain in RM(N > 3) whose boundary df) is made
of two manifolds T'p and I';, g and T’y have positive (N — lj-dim&nsimna,l Hausdorft
measures. In this paper we are concerned with the existence of positive solutions for
quasilinear elliptic equation with mixed boundary conditions

— div (|VulP~?Vu) = luf?"=?u+ flz,u), u> 0; ‘el

(P) du
o =0, i,

where 2 < p< N,p" = P . f(x,u) is a lower-order perturbation of |u|P"~2u in the
NP

. flzaw) o e ;

sense that lim ———— = 057 1 the outward unit normal to 952.

— G0 1-;;11" -2y

Many satisfactory results on the existence of nontrivial solutions have been obtained

_Li.ll"
‘n the cases 1 =0 or p7 < 5 _pp

(see [1]-[6]), but few have been known in the case
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I'y # 0 and p* = P There are two difficulties in the study of problem (P): one

Ni=p
is the limiting Sobolev exponent for the embedding VP(,Ty) —

is that p* = Z
LP°(2), where VP(Q,T) = {u € H'*(Q)|u = 0 on I'1}, the other is that the infimum

S(Q,T,) = mf{j; VulPdz|u € VP(Q,Ty) - {0}, j;mw‘dm -1}

depends on 2 and T’ (see [7]).

In this paper, we develop the methods in [1] and [5], and obtain the existence results
for the problem (P). Our results are based on those of P.L. Lions, F. Pacella and M.
Tricarico [7].

2. Preliminaries

Let Cy be the measure of the unit ball in RY. As shown in [7], it is possible to
associate with the set 2 an isoperimetric constant Q(Q,T;) € [(N CHN]_l,m]. Then
there exists a number e € (0,7] such that Q(2,T4) = (N(an)V)1, where ay is
the measure of the unitary sector (e, 1), Z(a, R) denotes the sector of redius R and

amplitude o defined by

> (e, R) = {::; e RV

To={z €Y (a,R)llz| = R}, T1=08Y (a,R)~To

Let €4, be the class of open sets whose isoperimetric constants Q(02,T'y) are given
by (N(on )1N)=1, We have

Theorem 2.1[7] If R €e,,, and 1 < p < N,p* =

0<|z|< R,& € (0,r) (1<i<N-2),0x_q€(0,a) }

(p,01,---,8n5_1) is the polar coordinates in BY

N
N-p

, we have

r
f [VulPdz > S{fw)(f l”dz) ", we VP(Q,Iy)
2 ]

where

=L -1 I L
B 1y»* I'(N) N
N Nn;}w ( p) T[%}T{N*}l-—%}

Moreover, the constant S(ay) is achieved for = B(a, R) for any R > 0.
Define

S(9,Ty) = inf { fﬂ IVulPdelu € VP(Q,Ty), f [ufdz = 1} (2.1)
L}

1
lell = (| IVuPdz)?, weve(@,m) (2.2)




