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Lectures on
’Numerical Methods for Optimal Control of PDEs’

This series of lectures addresses numerical methods for the approximate solu-
tion of optimal control problems associated with elliptic and parabolic PDEs
including distributed and boundary control. We consider the unconstrained
case, constraints on the control and/or the state, and gradient constraints. Op-
timal control of variational inequalities by MPEC techniques will be covered
as well.

The approximation is based on finite element discretizations with respect to
shape regular triangulations of the computational domain. The numerical so-
lution of the discretized problems focusses on solvers and a posteriori error esti-
mators for mesh adaptation. In particular, we discuss gradient based methods,
primal-dual active set strategies, non-smooth Newton methods, and interior-
point methods. For the a posteriori error analysis, we consider residual-type
estimators as well as the goal-oriented dual weighted approach.

Applications include optimal control problems in finance, life and material
sciences.
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