Motivation: Fuel Cells! catalytic! burner! mixer! anode inlet! cathode inlet! anode ! exhaust! cathode! exhaust! exhaust! air inlet! recirculation! 2D cross-flow design of a high temperature fuel cell CO 3 2-! 28 quasi-linear partial integro-differential-algebraic equations with non-standard non-linear boundary conditions
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  New Trends in Optimal Control, Tours, June 23-27, 14 Results of basic considerations ! • Hadamard directional derivative is suitable for nonlinear spaces • Deformation of sets yields "perturbation of identity • Metric of function spaces induces metric in has set of admissible active sets has manifold character and thus is intrinsicly nonlinear • deformation of sets: perturbation of identity • calculation requires transformation formula • vector bundles: structure depends upon manifolds • general basis for shape optimization / set optimal control problems • new challenging class of optimization problems

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

• new necessary conditions with higher regularity of Lagrange multipliers • formulate efficient numerical algorithms, which don t require any regularization technique, exploit the structure of the multiplier, and are mesh-independent Ideas • geometric split set optimal control problem • BDD approach higher regularity • shape calculus necessary conditions • optimization on vector bundles design of algorithms

  

Goals and ideas! Goals • new necessary conditions with higher regularity of Lagrange multipliers • formulate efficient numerical algorithms, which don t require any regularization technique, exploit the structure of the multiplier, and are mesh-independent Goals and ideas! Ideas • geometric split set optimal control problem • BDD approach higher regularity • shape calculus necessary conditions • optimization on vector bundles design of algorithms

  

Newton method

• several approaches towards solution of new necessary conditions

• adaption of Newton method on manifolds

• algorithm in function space without regularization

• comparable performance to sophisticated PDAS

• pays off in case of nonlinear elliptic optimal control problems Open questions

• active sets of measure zero