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In this paper, the numerical analysis of a heat transfer process proceeding in the biological 

tissue domain is presented. A one-dimensional problem is considered. Additionally, in the 

mathematical model, the thermophysical parameters such as volumetric specific heat and 

thermal conductivity are given as fuzzy numbers. The problem discussed has been solved 

using the fuzzy finite difference method with α-cuts.   

The tissue parameters appearing in the mathematical model of the problem discussed can 

change in a wide range because they depend on numerous individual traits such as the age, 

sex, occupation etc. Here, this uncertainty has been included in the mathematical description 

by means of fuzzy thermophysical parameters for successive tissue sub-domains [1]. 

The base of the mathematical model is given by a fuzzy Pennes set of equations supplemented 

by the boundary-initial conditions. At the beginning in the paper, the fuzzy governing 

equations describing thermal processes proceeding in the heterogeneous skin tissue domain 

are presented. Next, the fuzzy version of the finite difference method algorithm using α-cuts 

and the rules of directed interval arithmetic is shown [2]. The application of α-cuts allows one 

to avoid complicated arithmetical operations in the fuzzy numbers set because α-cuts are 

closed intervals.    

In the final part of the paper, examples of numerical computations are shown, in particular the 

solutions presenting the thermal processes proceeding in the skin tissue domain subjected to 

external heat source. 
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