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Robust Optimization Approaches for
PDE-constrained Optimization under Uncertainty

The consideration of uncertainty in optimization problems is an important aspect in practical
applications. In this talk we consider optimization problems with PDE constraints, where uncertainty
occurs In parameters and in the optimization variables.

We focus on robust optimization approaches. Here, the uncertain variables are described by an
uncertainty set and it is required that the optimization variables satisfy critical constraints for all
realizations In the uncertainty set. In distributionally robust optimization one considers an ambiguity
set of relevant distributions.

We present various techniques how to approximate and reformulate the robust problem by using
optimality conditions and duality theory and discuss suitable solution methods. Moreover, we
llustrate how adjoint techniques, model order reduction and error estimation can be used to reduce
computational costs. We present application examples, in particular the design optimization of
electric machines under uncertainty.
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