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PDE-constrained optimization is a rapidly developing field of mathematical optimization
where at least one PDE appears in the constraints of the problem. This field plays a central role
in optimal design and control of systems in aerodynamics, computational fluid dynamics,
image segmentation, inverse problems, etc. However, these problems are often hard to tackle
numerically because their discretization leads to very large-scale optimization problems. In this
regard, the reduced-order methods are developed to approximate these problems by smaller
ones that are tractable with less computational time and memory. Proper Orthogonal
Decomposition (POD) is probably the most efficient one for PDE-constraint optimization
among reduced order techniques. In this talk, after a brief introduction to PDE optimization, a
successful application of using POD for solving a PDE-optimization problem is demonstrated.
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