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Abstract Sufficient conditions for existence and nonuniqueness of radially sym-
metric solutions to the Robin houndary problem of the form

Aw+ af||z][}u|"F =0 in B c RY
Bu
=t Al = —ox on JB

are obtained.
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1. Introduction

In this paper we consider the existence and nonuniqueness of radially symmetric
solutions of the Robin boundary problem

Au+ af||lz]| e 7P =0 in B c RN (1.1)
&
Ej:*%.lu——& on 8B f1.2

where B is an open unit ball centered at the origin and 8B is its boundary, ||z|| is the
Euclidean norm of z, p, A and o are all positive constants, N = 3, v is the outward unit
normal on 88, and a(t) is a continuous function defined on [0,1] such that a(t) > 0
a.e in [0,1]. _

Equation (1.1) arises in mathematical physics, and the existence and uniqueness of
positive solutions to the Dirichlet problem for (1.1) have been investigated by several
authors [1-5]. Moreover, most of the available literature on determining the existence
of positive radially symmetric solutions to Equation (1.1) {or more general form}, for
examples [6-9] and their references, studied the case p < 0.
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The search for radially symmetric solutions of the problem (1.1), (1.2) leads to the
following problem in ordinary differential equations:

f lw’m+n[t3|m"’=ﬂ, <t (1.3)
y'(0) =0, y'(1) + My(l) = —c (1.4)

y”{tj -I- N o

which is the problem to be studied in this paper. Actually, we will prove that the prob-
lem (1.3}, (1.4) has a positive solution and a negative solution under certain conditions,

2. Positive Solution

In this section we consider the existence of positive solutions to the problem (1.3),
(1.4}, namely

i (1) + NT"ly’{a} Laty™ =0, 0<t<] (2.1)
y'(0) =0, ¥'(1) + Ay(l) = —a (2.2)

Instead of solving (2.1), (2.2) directly, we consider the following boundary value problem

T

4 () + f”-f-iy*m +allly =0 0<t<1 (2.1)
J(0) =0, y(1) =20 (2.3)

By a positive solution of (2.1}, (2.3) we mean a function y(t) in C[0,1] N C*[0,1) N
C2(0,1) which satisfies (2.1) and (2.3), and is positive in the interval [0, 1).

It is easy to see that the problem (2.1}, {2.3) is equivalent to the following integral
equation

1
y(t) = 8+ [ G(t,s)a(s)ly(s))Pds on [0,1 (2.4)
1]
where 1
N—E(ﬁﬁ—” = glt=d for0<s<t
Git,s) = 1_

ﬂ{SE_H = 1) fort<s<1

18 positive in (0,1) x (0,1).
It follows from (2.4) that

y(t) = -tV /: s" La(s)[y(s)]"Pds on (0,1] (2.5)

Moreover, for any subinterval [a, b C [0,1], (f) can be written as

y(t) = L bG‘m{t,s}m[s}[yﬂsj]"?ds + E®(t) on [a,b] (2.6)



