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Abstract. A one-dimensional free boundary problem of hyperbolic type will be analyzed.
This problem arises from the physical model “ Peel a thin film from a domain”. The
local solutions have been already given for our problem. However, it is not sure that the
solutions can be extended globally. In this article, by applying an iteration method, it will
be shown that time-global solutions exist.
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1 Introduction

Let us consider the following one-dimensional free boundary problem

P) Ugy — Ut =0 in (0,00) x {t >0} N {u > 0},
u2—ul = Q? on (0,00) x {t > 0} N 0{u > 0},

with the initial conditions

U(.CC,O): (.CC) in (_l070)7
@D {ut(w,m:gw) in (—lo,0),

and the boundary condition
(B) u(=lo,t)=f(t) for >0,

where e(z), g(x) and f(t) are given functions, () and ly are positive constants.

This problem arises from the following variational problem which is re-
lated to a physical model “Peel a thin film from a domain Q ”(see [5;
Appendix]): The shape of a film is described by the graph of a function
u : 2 = R. Find a stationary point of the functional

2

-
J(u) := / / (2|Vu|2—g(Dtu)qu>o—|—622—xu>o) dxdt u € K(1.1)
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