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The discontinuous Petrov-Galerkin (DPG) method has been adopted for many problems
of solving partial differential equations. It was constructed to find optimal discrete test
functions to get optimal stability constants. As it is hard to compute the optimal test
functions for every class of problems the practical DPG formulation was introduced, with
easily computable test spaces which are arbitrary close to the optimal ones. The mixed
formulation of the DPG method comes with a residual error estimator, which can be
used for a hp adaptive scheme. The DPG method is also a promising approach for the
computation of eigenvalues. In fact, for the Laplace eigenvalue problem, the natural
eigenvalue formulation introduced in [1] leads to optimal a priori convergence rates. More
precisely, these results can be obtained showing that the conditions of the practical DPG
and the ideas of the DPG* method [2] are leading to a general a priori convergence
theory. So like in the source case, the residual forms a reliable and efficient error estimator.
Numerical results validate the theoretical results and show optimal convergence rates with
the residual error estimator. The fact that no compatibility of the finite element spaces
is required and that the DPG method presents a major advantage of using a weaker
variational formulation makes it a promising approach for challenging problems. We will
shortly discuss the application involving elastic structure [3] and electromagnetism [4].
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