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Contents The module provides an introduction to the formulation, theory, solution, and 
application of optimal control theory/dynamic optimization. The students are 
enabled to formulate and solve optimal control problems appearing in many 
applications spanning from medicine, process control up to systems biology. 
Besides the theoretical basis numerical solution approaches for optimal 
control problems are provided. 
Covered Topics:

• Static optimization 
• Numerical algorithms 
• Dynamic programming, principle of optimality, Hamilton-Jacobi-

Bellman equation 
• Variational calculus, 
• Pontryagin maximum principle 
• Numerical solution of optimal control problems 
• Infinite and finite horizon optimal control, LQ optimal control 
• Model predictive control 
• Game theory 
• Application examples from various fields such as chemical 

engineering, economics, aeronautics, robotics, biomedicine, and 
systems biology 

Teaching Lecture and project

Work Load Time of attendance
­ Lecture 2 h / week
­ Exercise 1 h / week

Autonomous 
work

preparation of project work/report and exam, postprocessing of lectures

Examination Oral test at the end of the course and project report

Credits 5 Credit points = 150 h (42 h time of attendance, 108 h autonomous work)

Availability Every winter term

Duration One term
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