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Abstract: The topological sensitivity analysis gives  The Topological-Shape Sensitivity Method gives:
the _topologipal asymptotic ex_paps_ion. of a co_st W(QgUB£)=V/(QS)—”52KQ‘VU(?)‘Z
functional with respect to an infinitesimal domain 1+6

perturbation. However, for practical applications, it is +ng4g%detvw(2)+0(55).

necessary to consider perturbations of finite size [1]. * . . . .

In this work, we have obtained an explicitly where function u is solution of estate equation for
' &=0.

formula for the topological asymptotic expansion
considering first and second order approximations. In
particular, we have applied the Topological-Shape
Sensitivity Method [2] in the total potential energy
associated to the Laplace equation in two-dimensional

Then, we have presented some numerical experiments
and observed that the estimate considering the second
order topological derivative remains precise even for
very large inclusions or holes, can be observed in fig.

domain, which was perturbed through the insertion of L
a small inclusion. 021010 —
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the Poisson's Problem T e
The variational formulation: find u, eU,_, such I v
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admissible variations space, given by e
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V, ={n, eH*(Q, UB,) 17 =0}, and T and T, Figure 1: estimate of (Q_ U B,)-
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are the Dirichlet and Neumann boundaries, such that . v un) e voom
0Q =TI, vl ,with r,~r, =0, U and Jare ot Q)+ fi(E) Dy e $() + 1) Dyt
e () U(E) Do+ fale) D3 | @ () 4 F1(2) D+ fale) Di
the temperature and heat flux prescribed on I, and
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