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1. Introduction

In this paper we consider the semilinear ellitpic equation
(1) Adu + a(x)u®=0 in R",

where n>3, x=(xy,..., X,), 4=X%,0%/0x?, 0<o<1, and a(x) is a positive
locally Holder continuous function (with exponent « € (0, 1)) in R".

We are interested in the existence of positive entire solutions of equation (1).
By an entire solution of (1) we mean a function u € CZ/*(R") which satisfies (1) at
every point of R". The problem of existence of such solutions has been studied
by several authors including [1-5]. Most of them have dealt with bounded
positive entire solutions which are bounded away from zero. However, equation
(1) may also have positive entire solutions which approach zero as |x|— 0.

The main objective of this paper is to prove the existence of positive entire
solutions of (1) decaying to zero at infinity. Our procedure is to construct solu-
tions of (1) which are squeezed between supersolutions and subsolutions tending
to zero as |x|—oo. The latter are obtained as spherically symmetric solutions of
elliptic equations with a(x)u® in (1) replaced by radial majorants and minorants.
For this purpose we need a global existence theory of a certain singular boundary
value problem for nonlinear ordinary differential equations. We also attempt to
extend the main result for (1) to semilinear elliptic systems of the form

du + a(x)u°v* =0
(2)
Av + b(x)u*v* = 0,

where o, 7, A and u are nonnegative constants and a(x) and b(x) are positive
locally Hélder continuous functions in R”.

2. Main results

We employ the notation:

(3 a*(r) = 'mla:x a(x), as(r) = Irr}i_n a(x).



