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a b s t r a c t

In this paper, we study the asymptotic behavior of the unique positive classical solution to
the following semilinear boundary value problem

1u + a(x)uα = 0, x ∈ �, u > 0 in�, u|∂� = 0.

Here� is a bounded C1,1 domain, α < 1 and the function a is in Cγloc (�), 0 < γ < 1 such
that there exists c > 0 satisfying for each x ∈ �,

1
c

≤ a(x)δ(x)λ exp


−

∫ η

δ(x)

z(t)
t

dt


≤ c,

where λ ≤ 2, η > d = diam(�), δ(x) = dist(x, ∂�) and z is a continuous function on
[0, η] with z(0) = 0.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

LetΩ be a bounded C1,1- domain in Rn, n ≥ 2 and let α < 1. This paper deals with estimates of positive solutions of the
following semilinear boundary value problem

1u + a(x)uα = 0, x ∈ Ω,
u > 0, inΩ, u|∂Ω = 0. (1.1)

The existence of such solutions and their behavior have been extensively investigated by many authors (see [1–10], and
the references therein). For a ≡ 1 onΩ and α < −1, Crandall et al. proved in [5] that problem (1.1) has a unique classical
solution u inΩ which satisfies

c1(δ(x))
2

1−α ≤ u(x) ≤ c2(δ(x))
2

1−α , near the boundary ∂Ω, (1.2)

where c1, c2 are positive constants and δ(x) = dist(x, ∂Ω).
In [8], Lazer and Mckenna showed that (1.2) continuous to hold on Ω and if instead of a ≡ 1 on Ω , they assume that

0 < b1 ≤ a(x)(δ(x))λ ≤ b2, for all x ∈ Ω , where b1, b2 are positive constants and λ ∈ (0, 2), then they proved that for
α < −1, there exist positive constants c1 and c2 such that

c1(δ(x))
2

1−α ≤ u(x) ≤ c2(δ(x))
2−λ
1−α , for x ∈ Ω.

In [2,3], Brezis et al. studied the sublinear case (i.e. 0 < α < 1) with the condition that the function a is positive and
bounded. They showed that problem (1.1) has a unique positive solution.
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