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I will review the fundamentals and discuss the current state of development of fully automatic hp-
adaptive conforming finite elements. The H'!-, H(curl)- and H(div)-conforming hp elements extend
the classical elements of Nédélec, Raviart-Thomas, and Brezzi-Douglas-Fortin-Marini, forming a complete
family of discrete spaces constituting the de Rham diagram,
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The hp discretizations have been constructed for tetrahedra, prisms and hexahedra. The projection-based in-
terpolation operators IT, II°™!, P;4iv are defined in an identical way for all families of elements, and provide
a foundation for stability and convergence analysis, see [4, 1, 3] for details. The projection-based interpo-
lation has also turned out to be the key for developing a succesful, fully automatic hp-adaptive algorithm
that produces a sequence of hp meshes delivering exponential convergence for both elliptic and Maxwell
problems [2].

I will present and discuss the key components of the hp methodology, provide an overview of currently
available results, and list open problems.
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