Abstract:

We consider optimal control problems where the control variable appears linearly in the dynamics
and objective function. This class of optimal control problems is encountered in various applications
in chemical and mechatronic engineering, in economics and in biomedicine. The necessary
conditions of optimality, the Pontryagin Maximum Principle, then implies that the optimal control
is either of bang-bang or singular type. Bang-bang controls are discontinuous control functions
whose values switch between the extreme points of the convex control region, whereas singular
controls can take values in the interior of this region.

We discuss optimization methods where switching times of the control can be directly optimized.
The implementation is based on an approach suggested by Dr. Y. Kaya. We brietly discuss sufficient
optimality conditions and sensitivity analysis. The main focus of the talk is on several applications
that illustrate theory and numerics.
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