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The present paper is devoted to identification of the materiał phases location for one

dimensional structure with respect to the first-order sensitivity of the identification functional. 
A transient heat conduction problem within a thermal anisotropic one-dimensional structure 

is formulated. The materiał derivative concept and both the direct and adjoint approaches 

are used in considering the shape identification of the problem domain. The identification 

functional is assumed in the form of the "distance" between the temperature of the identified 

body and the measured temperature of real structure. Stationarity conditions are formulated 

with respect to the obtained first-order sensitivities. Numerical examples of interna! boundary 

identification are presented. 

1. PRIMARY PROBLEM FORMULATION

The problem formulation is typical for a class of one-dimensional problems. 
Parameters describing the locations of materiał phases are unknown whereas the 
state variable (for example the temperature) can be measured in fixed points by 
using the contact thermometer or solid rod thermometer. The measuring points 
can be located at the end or within the one-dimensional structure. 

Some of the recent results concerning the sensitivity anałysis and shape iden
tification for steady heat conduction problem are developed in this paper in a 
more generał setting. The first-order sensitivity was analyzed by DEMS [l] for 
the steady conduction problem and isotropic body materiał. The same problem 
for the anisotropic body was discussed by DEMS and KORYCKI [3] and DEMS, 
KORYCKI and RouSSELET [4]. DEMS and HAFTKA [2] and DEMS and MRÓZ 
[5] used the materiał derivative concept in order to obtain the sensitivity ana-
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