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Abstract We consider LP-L¢ estimates for the solution u(t,z) to the following

perturbed Klein-Gordon equation

e — Aw 4w+ F{m]u =0
reER",n=3
w(z,0) =0, aulz,0) = flz)

We assume that the potential V(z) and the initial data f(z) are compact, and V(xz) is
sufficiently small, then the solution w(t, ) of the above problem satisfies

(ut)ll, < Ct°Nfllp fore>1

ction of 1/p and 1/q.

where a is the piecewise-linear fun
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1. Introduction

We consider LP-L¢ estimates for the solution u(f,x) to the following perturbed

KKlein-Gordon equation
Syu— Au+u+V =)
MH. o (z)u reR*,nz=3 (1.1)
w(x,0) =10, aulz,0) = flz)

ing f —~ Tif = u(t) is given by the operator
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lu(@)lly < CE2[1Flls

a=n(l1-1/p)—(n—2)/q
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where a is the following piecewise-linear function of 1/p and 1/q,

in triangle P PPy
in triangle Py Py Py
in quadrilateral PopPaFsFy
in quadrilateral PopPaPy Py

(1.4)

Here we define the points

Fo=(53) | Py
B G*—nlﬁ‘%_nil)

b e e
P=(33-3) e
Pa=(%+:—l:%] Figure 1
P=(5+ 7553~ wrd)

See Figure 1.

Remark 1 On the line of duality Po P, by (1.5) we know that 0 < w(l/p—1/p") —
1 < @, therefore for 0 < { < 1 the estimate (1.3) may be denoted as (1.4). At the point
P,a=n(ljp-1/q9) -1 =0, (1.3) (1.4) are the same. At the points P3 and I,
a=—-nf(n—1)< -1, for 0 <t <1the estimate (1.3) can not be denoted as (1.4].

In perturbed case (V # 0), Beals and Strauss [2] comsider LP-LP estimate for the
solution to (1.1) at the point Py under appropriate conditions on the potential V()
and the initial data f(z), but they do not give out the detial proof. In this article, for
(1/p,1/q) € T, we prove that the estimate (1.4) also holds under some assumptions on
V(z) and f(x). Our main result is

Theorem 1.2 Forn > 3, any (1/p,1/g) € Y. Let V(z) € GSoLR™), fix) €
LP(R™) with compact support, without loss of generality we assume suppV (x), suppf(zx) C
{x | |z] <1}. Let u(f,x) be the solution to (L.1), if ||V |lec sufficiently small, then

lu(®)lly < CEoIfll, fort21 (1.6)
where o as defined by (1.5), C depends on NV {zeo-

Remark 2 In Theorem 1.2 if we assume that suppV(x) C K, suppf(z) C Ka,
and K1, Ky are any two different bounded open sets in ™, thus in the following proof




