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Exist ence, Uniqueness and an Explicit Solut ion 
for a One-Phase Stefan Problem for 
a Non-classical Heat Equation 

Adriana C. Briozzo and Domingo A. Tarzia 

Abstract. Existence and uniqueness, local in time, of the solution of a one- 
phase Stefan problem for a non-classical heat equation for a semi-infinite 
material is obtained by using the Friedman-Rubinstein integral representa- 
tion method through an equivalent system of two Volterra integral equations. 
Moreover, an explicit solution of a similarity type is presented for a non- 
classical heat source depending on time and heat flux on the fixed face x = 0. 
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1. Introduction 

The one-phase Stefan problem for a semi-infinite material is a free boundary prob- 
lem for the classical heat equation which requires the determination of the tem- 
perature distribution u of the liquid phase (melting problem) or of the solid phase 
(solidification problem), and the evolution of the free boundary x = s(t). Phase- 
change problems appear frequently in industrial processes and other problems of 
technological interest [2, 4, 6, 9, 121. A large bibliography on the sub ject was given 
in [20]. 

Non-classidal heat conduction problem for a semi-infinite material was studied 
in [3, 5, 10, 22, 231, e.g., problems of the type 
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