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Abstract

The talk will focus on shape optimization as a sub-class of optimization problems governed by PDEs.
Special attention is given to approaches based on shape calculus, which can be used to differentiate a
PDE constrained optimization problem with respect to the underlying domain. The resulting boundary
expressions for the shape gradient are very efficient to compute and thus allow very large scale shape
optimization problems to be solved efficiently.
Furthermore, some of the specialities of these boundary expressions will be discussed, such as higher
derivatives and loss of regularity. Due to the geometric nature of shape optimization there will be links
to many other research areas, such as PDEs on surfaces, high performance computing and discrete
differential geometry. The talk will feature applications in acoustics, CFD and electromagnetism.
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