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In this talk, based on joint work with M. Hyman (Los Alamos) and M.Gunzburger (Florida State), I 
will use the classical Kelvin and Dirichlet principles and their associated PDEs to demonstrate the 
basic principles of compatible (mimetic) discretizations. I use duality to explain why collocated 
discretizations don't work for mixed Galerkin methods and why such methods require staggered or 
dual-primal grids. Then I present three basic types of compatible methods for the model equations that 
give rise to mixed Galerkin, co-volume and least-squares type methods.
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