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Abstract:  

This talk considers the numerical analysis of finite element methods (FEM) 

for four different problem classes. The first part introduces an hp-adaptive 

FEM for the Helmholtz problem based on equilibrated a posteriori error 

estimators. The second part presents a priori and a posteriori error 

estimates for the Hodge decomposition approach for solving the two-
dimensional Maxwell problem with applications to metamaterials. The 
third part investigates the FEM for fourth order obstacle problems and 

their application to state constraint optimal control problems. The last 

part considers the a posteriori error analysis of the mixed FEM of Arnold-

Winther for linear elasticity. 
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