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The main purpose of the present paper is to determine w, b and p such that the
standing-wave solutions e“!¢(x) of INLS-equation are unstable in ¥. Our results
reveal that there is a balance among the frequency w, parameter b related to the
unbounded inhomogeneity and the power of nonlinearity p when the instability of
standing waves is concerned. We emphasize that the arguments used in [13, 14]
can not be used here due to the unbounded coefficient |z|® in the nonlinearity.

By a standing wave, we mean a solution of (1.1) with the form

p(z,t) = ey (),

where w € R is a given parameter and ¢,, is a ground-state solution of the following

stationary problem

{ ~Np+wp+ |zl =|al’|ge, xRV, (1.6)

pel, ¢#0.

Before stating the main results, we introduce several notations:

1 1
Low =g [ (19 bl ) = = [lathopt, )

1) = [ (1V0P 4 Jaflaf ol = '), (19
Sy = {u €Y u#0, —Au+wu+|z)Pu= |x|b|u|p_1u} (1.9)

and
G, = {u € Su; Ly(u) < Ly(v) forall ve Sw}. (1.10)

An element in G, is often referred to as a ground state of (1.6), since it minimizes
the action L, (u) on S,,. Please note that with the help of Lemma 1.1, the functional
L, and I, are well defined on X. It is shown [9, Theorem 4.2] by Lemma 1.1 that
G, is not empty for any w > 0. More precisely, defining the following minimization

problem
dw) =inf{L,(u); u#0, ue X, I,(u) =0},

then we have





