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1. Introduction

In this article we discuss the existence of nonzero weak solutions of the
boundary value problem

¥ f e M ) i n . (1.1)

u > 0 in Ω (1.2)

u = 0 on δΩ, (1.3)

where γ > 1, Ω is a bounded domain in Rn, Vu denotes the gradient of u
and λ is a positive parameter. In the case γ = 1, the equation (1.1) is the
mean curvature equation or the capillary surface equation. When n = 1, this
equation describes the equilibrium state of an elastic string yielding an exterior
force f(x, u). We give the derivation of the equation (1.1) for one dimensional
elastic string in Section 2. The parameter λ depends on a tension of the
string. The purpose of this paper is to investigate the dependence between
a weak solution uλ and parameter λ.

It is easy to see that solutions of (1.1), (1.3) correspond to critical points
of the functional

hW = I (y/l + \?u\2 - lγdx - λ f F(x, u)dx (1.4)
JΩ JΩ

defined on the usual Sobolev space VFo

ly(ί2), where

Under appropriate growth conditions on F(x, u) we show the existence of a
local minimizer of Iλ in Section 3. Next we give a proof to obtain an unstable
critical point of Iλ by using the mountain pass lemma without Palais-Smale


