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In this paper, we deal with a new numerical method for the approxima-
tion of a class of free boundary problem reformulated as a shape optimiza-
tionone, which consist in minimizing an appropriate cost functional. We
startby showing the existence of the shape derivative of the cost functional
andexpress it by means of support functions, using the formulas proposed in
[Boulkhemair, A. and Chakib, A., 2014. On a shape derivative formulawith
respect to convex domains. Journal of Convex Analysis, 21(1), pp.67-87.], for
a family of convex domains. Then the numerical discretization is per-formed
using the boundary element method in order to avert the remeshingtask
required when one use the finite element method. Finally, we give somenu-
merical results, based on the gradient method, showing the efficiency ofthe
proposed approach.



