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We study stationary and transient advection diffusion equations for
differential forms and their Lagrangian and Eulerian discretization by
means of discrete differential forms. The discretizations with discrete
differential forms provide models both for the classical scalar advec-
tion diffusion equation as well as for the transport of magnetic fields
in moving conducting fluids (magnetohydrodynamics). The challenge
is robustness and optimal a priori error estimates in the case of van-
ishing diffusion. Exterior calculus involving the Lie derivative will be
harnessed to achieve streamlined formulations and sharper a priori con-
vergence estimates.
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