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SOLUTIONS OF SUPERLINEAR ELLIPTIC EQUATIONS
AND THEIR MORSE INDICES, 1

A. HARRABI, S. REBHI, AND A. SELMI

1. Introduction and main results. In this article, we consider solutions of the
nonlinear elliptic problems

[ —Au= (u*)? inRN,N >3,
O
lu<1,
[ —Au= (u")’ inRY,
u=0 on{xy =0}, (In)
lu<1
with finite Morse index. Here u* = max(u,0), RY = {(x1,s,...,xn) eR",

XN > 0}

Definition. The Morse index of u,i(u), is the maximum of dimension of a
subspace of C?(RY), the C*-functions h of ]RN with compact support, such that
the quadratic form g |Vh|? = p [ (ut)?"h? is nonpositive on this subspace.

We recall that B. Gidas and J. Spruck prove that there exist no nonzero posi-
tive solutions to (I) or (II) without using the Morse index (see Theorem 1.3, page
886 in [3]). We note that A. Bahri and P. L. Lions [1] prove a Liouville theo-
rem: There exists no nonzero solution with finite Morse index of

—Au=|ulP"'u inRYV,

lul <1 ue C(RY)

or
—Au= |[u?'u inRY,
u=0 on{xy =0},
ul <1 ue CH(RY) nC(RY),
where
1<p<x+§, N>3.
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