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Abstract: Kernel methods in machine learning provide a common framework for learning classification 
rules and real-valued prediction functions from data. Starting from the hard-margin support vector 
machine (SVM), this talk explains its formulation as a convex optimization problem and shows how the 
dual formulation motivates the kernel trick, which allows nonlinear classification without explicitly 
transforming the data. In this context, reproducing kernel Hilbert spaces (RKHSs) and the representer 
theorem are introduced. This approach is then adapted to regression and subsequently extended to the 
approximation of mappings between function spaces, with particular emphasis on learning solution 
operators associated with parameter-dependent partial differential equations. 
 

 
 

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschließlich 
jeweils anschließenden Aussprachen. 
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