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1. INTRODUCTION

In this paper we study the existence of solutions and their concentration
phenomena of a singularly perturbed semilinear Schrédinger equation with
the presence of the critical Sobolev exponent, that is,

—e2Au+V(z)u = K(z)uP + Q(x)u® in RV,
u>0 in RV, (1.1)

lim,| oo u(w) =0,

where N > 3, 1 <p<o= %, and V, K, and @Q are C? functions from
RV to R. We will show that there exist solutions of (1.1) concentrating near
the maximum and minimum points of an auxiliary functional which depends
only on V, K, and Q.

On the potentials, we will make the following assumptions:

(V) V € C?(RM,R), V and D?V are bounded; moreover,

V(z)>C >0 forallzeRY.
(K) K € C*(RY,R), K and D?K are bounded; moreover,
K(z)>C >0 forallzcR",

(Q) Q € C*(RY,R), Q and D?Q are bounded; moreover, Q(0) = 0.

We point out that while V and K must be strictly positive, @) can change
sign and must vanish at 0.

Let us introduce an auxiliary function which will play a crucial role in the
study of (1.1). Let I': RV — R be a function so defined:

L&) = CiI'1 (&) — Cal'a(€), (1.2)
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