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Abstract

The perturbed Schrodinger equation with p-biharmonic operator and real valued
parameter has been considered. We use variational technique to guarantee the
existence of solution.
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1. Introduction

The problem of perturbed Schrodinger equation has been studied. The potential func-
tion V() is a real valued continuous function on RY satisfying some conditions.Further,
to study the existence of nontrivial solution and concentration of solutions (as A — 00),
we make a few assumptions on the nonlinear function f. We further have to deal with
lack of compact embedding since the domain considered is RY. We will prove the
following results.

Theorem 1.1. Assume the conditions (V1)-(V3), (F1), (F2) to hold. Then there
exists Ng > 0 such that for each X > Ay, problem has at least one non trivial solution
Uy.

Theorem 1.2. Let u,, = uy, be a solution of the problem corresponding to A = \,,. If
Ap — 00, then
lunllr, < c,
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for some ¢ >0
U, — @ in LYRY),

and up to a subsequence for p < q < p.. This u is a solution of the problem

Aiu — Apu = f(z,u), in

1.1
u=0, on RN\ Q. (L)

and u, — @ in WP(RY).

The paper has been organized as follows. In section 2, we discuss the notations
which will be used in the theorems. In section 3, we give the proof of Theorem 1.1 and
in section 4, we prove the Theorem 1.1.

2. Preliminaries and Notations

We will denote a Sobolev space of order 2 as W2?(RY), which is given by
W2P(RY) = {u € LP(RY : |Vu|, Au € LP(RY)}

endowed with the norm

[ /RN(|AU|P + IVl + [uf)dz.

n

X = {u c W2P(RY) . /

be endowed with the norm

(|Aul? + |Vul? + V() |ul?)dz < oo}

] 7 :/ ([Aul? + [Vul? + V(2)[ul")dz.
RTL
For A > 0, we set
Ey = {ue W[®RY): / (Au” + [Vul? + AV (2)[u)dz < o}
RN

with
l|u|[} = / (|Aul? + [Vul? + AV (x)|ulP)dz.
RN
It is easy to verify that for A > 1 (Ey, || - |]x) is a closed in X and
[lull < Jful]x

. We will denote ;1 to be the Lebesgue measure on RY.



Lemma 2.1. If (V1)-(V2) hold, then there exists positive constants g, co such that
l|ullw2r@yy < collullx; for allu € Ex,X > Ag.

The lemma shows that E\ — W?2*P(RY). By the Sobolev embedding results for
p < N we have — LI(RY), for ¢ € [p, p.].

lullg < cqllullwzsmny < cocqllullx,

for all A > A, q € [p, p].

3. Existence of non trivial solutions

We propose the following lemma.

Lemma 3.1. Suppose that (V1)-(V3), (F1),(F2) are satisfied. Then there exists Ay >
0 such that for every A > Ag, Jy is bounded below in E).

Proof. Since &;(x) € LP—L%(]RN, R*), we can choose R, > 0 such that

P—7;

(/N\ |§(33)]f'pvdx> <e 1<i<m. (3.1)
RN\Bp,

Since u, — ug in L} (RY), there exists Ny € N such that

loc

i

/ |t — ug|Pdx <€ (3.2)
Br,

for n > Ny and for all 1 < i < m. Therefore,
/ | f(z, uy — uo)||tn — wolde — 0, as n — oo. (3.3)
RN\Bp,
From (3.3), we have
/ | f(x, up — wo)||un — uglde — 0, as n — co. (3.4)
RN

This shows that u,, — ug in E). O

Proof of the Theorem 1.1. By lemmas above, it follows that ¢, = infg, Jy(u) is a
critical value of Jy, that is there exists a critical point uy € ) such that Jy(u,) = cy.
Therefore, u) is a solution for the problem for A > Ag. Now we will show that u, #
0. O



4. Limiting case A — o0

We consider the concentration of solutions for the problem as A — oco. Since W2P(2)N
WyP(Q) C Ey for all A > 0, restrict Jy on W2P(Q) (W, 2(Q).

¢ = inf Inlwz.p Loy s
w2 @)WER () |W2 (QNWP(Q)
where € is given in the condition (V3) and J,\|W2,p(Q)mW01,p(Q) is a restriction of J\ on
W2P(Q) N W, P(Q), that is

1
J>\|W2,p(9)mwol,p(ﬂ) = ]—?/Q(|Au|p + |Vul|P) de — /QF(x,u)dx,

for u € W2P(Q) "W, ?(Q). Similar to the proof of the theorem 1.1, it can be seen that
¢ < 0 is achieved and
cy < ¢<0, forall A > A,g.
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