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Abstract

One of the most important physical phenomena caused by surface adhesion
forces is capillary property. Capillarity can be briefly explained by
considering the effects of two opposing forces: adhesion, i.e. the attractive (or
repulsive) force between the molecules of the liquid and those of the container;
and cohesion, i.e. the attractive force between the molecules of the liquid. In
this paper, we study a class of boundary value problems obtained from a
capillary phenomenon modelling. Indeed, using a three critical points
theorem, we will prove the existence of three weak solutions for a model of
nonlinear differential equations with variable exponent. In this method which
is based on the variational method, we correspond the differential equation
with a nonlinear operator such that the critical points of this operator are weak
solutions to the desired differential equation. As can be seen in the next
section, there are two control parameters A, u >- in the differential equation.

We find intervals like A and B such that for A € Aand u € B, our problem
has three bounded weak solutions in a Sobolev space with variable exponent.

Keywords: Nonlinear models, Sobolev space with variable exponent,
Variational method.
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