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Abstract. In this paper we prove the existence of an open interval ()t,,)t”) for each A

in the interval a class of Neumann boundary value equations involving the (py,...,px)-
Laplacian and depending on A admits at least three solutions. Our main tool is a
recent three critical points theorem of Averna and Bonanno [Topol. Methods Nonlinear

Anal. [1] (2003) 93-103].
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1 Introduction

Here and in what follows, QCRRN(N>1) is a non-empty bounded open set with a bound-

ary 0Q) of class C!, p; > N for 1<i<n and A is a positive parameter.
Let us consider the following quasilinear elliptic system

( Aplul—i—/\Ful(x,ul,-o-,un):al(x)\uﬂ”l*%q in Q),

Apuo+AF, (x,u1, ) = a2 (x) [ua |22y in Q)

Ap, iy +AF,, (x,u1, i) = (X) || 20,  inQ,
Py
ﬁ:o for1<i<n on dQ),
ov

*Corresponding author. Email addresses: afrouzi@umz.ac.ir (G. A. Afrouzi), a.hadjian@umz.ac.ir
(A. Hadjian), s.shakeri@umz.ac.ir (S. Shakeri), s.heidarkhani@razi.ac.ir (S. Heidarkhani)

http:/ /www.global-sci.org/jpde/ 21

(1.1)



22 G. A. Afrouzi, S. Heidarkhani, A. Hadjian and S. Shakeri / J. Partial Diff. Eq., 25 (2012), pp. 21-31

where Ay u;:=div (|Vu;|Pi~Vu;) is the p;-Laplacian operator and v is the outer unit nor-
mal to 0Q). Here, F: QXxR" — R is a function such that the mapping (t1,t2,---,tn) —
F(x,t1,t2,-++,t,) is measurable in Q) for all (t;,---,t,) €R" and is C! in R" for almost every
x € () satisfying the condition

sup  |F(-ty,,tn)|€L1(Q)
Lialtili/pi<e
for every o >0, F,. denotes the partial derivative of F with respect to u;, and a; € L®(Q))
with essinfna; >0 for 1 <i<n.
Throughout this paper, we let X be the Cartesian product of n spaces W¥i(Q) for
1<i<n, ie, X=WLr(Q)x WP2(Q) x --- x WP (Q)) equipped with the norm
G, ) [ := e [ [z | 4= 4[],

where :
Juli= ([ Vi Pt [ a(olu()rax)
Q (@)

for 1 <i<mn, which is equivalent to the usual one.
Put

— |1y pi
c::max{ sup MaXxeq \u,.(x)\ cfor1<i< n}. (1.2)
u, e WHi(Q)\{0}

Since p;> N for 1<i<n, X is compactly embedded in (C°(Q2))", so that c < +c0. It follows
from [2, Proposition 4.1] that
max, g |1 (x)|P 1

for 1<i<n
(EA ;|1 '

sup
w €WHi(Q)\{0}

where [|a; |1 := [ |ai(x)|dx for 1<i<n, and so 1/||a;||; <c for 1<i<n. In addition, if ()

is convex, it is known [2] that

max, . |ui(x)]

su
b I

u €W (Q)\{0}

pi-1 +di i— =y
<25 max ( 1 >plld1aml(ﬂ)(lﬂl 1m(0)> wi Nl
i1 N7 \Pi—N il

for 1<i<n, where m(Q) is the Lebesgue measure of the set (), and equality occurs when
Q) is a ball.
By a (weak) solution of the system (1.1), we mean any u = (uy,us,---,u,) € X such that

/Qf:‘VW(X)‘pi_ZVui<x)Vvi(x)dx
i=1

—)\/Qi_xn:ll:ui(xr”l(x)r“'/”n(x))vi(x)dX-i-/Qi_Zn:lai(X)Iui(x)lp"zui(x)vi(x)dxzo



