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ABSTRACT

In this paper we study and compare three types of shape derivatives for free boundary identification
problems. The problem takes the form of a severely ill-posed Bernoulli problem where only the
Dirichlet condition is given on the free (unknown) boundary, whereas both Dirichlet and Neumann
conditions are available on the fixed (known) boundary. Our framework resembles the classical
shape optimization method in which a shape dependent cost functional is minimized among the
set of admissible domains. The position of domain is defined implicitly by the level set function.
The gradient (shape derivative) descent method is applied for the level set evolution. Numerically,
we choose the Cut finite element method (CutFEM), that circumvents meshing and re-meshing, to
obtain high accuracy approximations of the involving partial differential models.


