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ON SINGULAR SOLUTIONS FOR A SEMILINEAR

ELLIPTIC EQUATION

SUSUMU ROPPONGI

1. Introduction

Let Ω be a bounded domain in Rn (w^2) with smooth boundary dΩ. And let
Σ be a C°°-compact submanifold of Ω of dimension m (0<Lm<in — 1). We take
an arbitrary a(x)<=C°°(Σ) such that a(x)>0 on Σ and consider the following
equation.

{ Σ in W\Ω) (p>\)
(1.1)

where <5j is the measure defined by

(1.2) <δΣ, η> =

for any
What can one say about the existence of a solution of (1.1) and the local

behaviour of its solution near Σ? We have the following.

THEOREM 1. There exists a solution of (1.1) if and only if l<p<(n — m)/
(n—m—2) (l<Cp<°° if n — m<2). And there exists a solution u of (1.1) satisfying

(1.3)

Cld(x)-in-m~2)^u(x)£Czd(x)~(n-m-2) near Σ (if m£n~3)

C.Wog d(x)\£u(x)£C2\\og d(x)\ near Σ (if m=n~2)

U(X)<=ΞC\Ω) (if m = n - l ) ,

where d(x) denotes the distance between x and Σ. Here Cx and C2 denote some
positive constants.

THEOREM 2. Assume that p<n/(n—2) (p<oo if n—2). Then the same
bounds as in (1.3) hold for any u satisfying (1.1) and, in addition,

(1.4) u^Lfoc(Ω) ifm=n-l.
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