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Introduction

Fourth order equations have attracted many author's interest in different area of
applied mathematics and physics. The interest in studying such problems arise in many
applications such as: Micro Electro Mechanical systems, thin film theory, surface
diffusion on solids, interface dynamics and flow in Hele-Shaw cells. The importance of
considering such equations is due to many physical examples using mathematical
modeling, which is mostly seen in the field of Newtonian fluids and elastic mechanics,
in particular, the electro-rheological fluids.
Consider the following p-biharmonic elliptic equation:
{A2u+ A u+ AV()uP2u=f(x,u) x€RY, as A-o )
where 1> 0, p>1, N >2p and V € C(RY,R™) satisfying some certain conditions.
Giri Choudhuri and Pradhan
proved the existence and concentration phenomena of solutions on the set V=1(0). In
2017, the existence at the
least one non-decreasing sequence of positive eigenvalues has been studied by several

authors for following problem

(Ai(x)u — Dpiyu = AulP@~2u in Q -
uEWZP® n Wol.p(x)

Main Result

The purpose of this paper is to investigate the existence of solution to the following

problem involving both p(x)-Laplacian and p(x)-biharmonic.
AZ U + Dy = AuP@2u + uf (x,u) inQ O
u € W2P® n W()Lp(x)

where Q is a bounded smooth domain RY. Parameters A, i are positive and p, q: @ —» R

are functions that satisfying in the following conditions



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
mailto:Jalali.atieh@yahoo.com
mailto:afrouzi@umz.ac.ir
https://mmr.khu.ac.ir/article-1-3035-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1<p” =minp(x) < p(x) <p* = maxp(x) <
A2 oy = A(JAu|P®)72Au) is the p(x)-biharmonic operator which is a natural
generalization of the p-biharmonic.
In this paper, using the Mountain Pass Theorem, we prove that the problem (1) has at
least one nontrivitial solution.
Therefore we can prove our main result.
Theorem1 (Mountain Pass Theorem): Let (X, ||. ||) be a real Banach space and let I: X —
R be a continuously Gateaux differentiable function, such that 1(0) = 0 and satisfying
the (PS) condition. Suppose that
(@) there exist constants p, @ > 0 such that I(u) = «a if ||ul| = p,
(b) there exists e € X with |le|]| > p such that I(e) < 0.
Then I possesses a critical value C > «, which can be characterized as
C = infyermaxyey (o1l (W),
where
r={yecoi1lx) ; y(@®=0, y(1)=e}
We prove main result using a positive constant that is introduced as follows and

Mountain Pass Theorem.
1

Iy m(muv’w + |Vul|P®)dx
A, = in —
el 1 Jo Tl dx

Theorem2: Let p~ < p(x) < p3(x) and F:Q x R — R with F(x,0) = 0. Assume that
following assumptions hold:

(@) forallt € R, x » F(x,t) is measurable.

(b) for almost every where x € Q1 «x = F(x,t) is locally lipschitz.

(c) forall A > 0, there exists c¢; > 0 such that

MulP® <P + ¢, VueQ
(d) forallx € Q and t € R, there exists ¢ > 0 such that
If(x, O] < c(1+ [¢[PO71)

(e) fora< %f* and uniformly for x € Q, we have

- fxt)
' <
£ t|e|pe-2 = A

() there exists t* > 0 such that for 8 > p*, have
0<OF(xE<f(x8E ;  VxeQ &=t
Then there exists u, > 0 such that for u € (0,x.), the problem (1) has at least one

nontrivial weak solution in X.
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