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Abstract:

High order differential operators occur in a wide range of

problems, including thin structures, continuum mechanics
incorporating rotational degrees of freedom (Cosserat type
models), and generalized models in electromagnetism etc. In
this presentation, we provide a cohomological perspective
for the analysis and numerics of these problems from two
slightly different angles.

In Part 1 of the presentation, we connect high order
operators to fluid mechanics and de Rham complexes with
higher regularity. We construct a finite element complex on
tetrahedral meshes, consisting of a conforming discretization
for the gradcurl (quad-curl) problem with 18 dofs (degrees
of freedom) and a stable and mass-preserving finite element
pair for solving the Navier-Stokes equations. The latter
provides a simple stabilization for the classical
Scott-Vogelius elements, and in the lowest order case has 16

dofs for the velocity and 1 dof for the pressure, respectively.
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