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Summary - The theory of differential forms and exterior calculus are being employed for a rigorous representation of 
Maxwell’s equations for finite-difference and finite-element time-domain simulations on irregular, unstructured lattices 
(grids). Differential forms and their discrete counterparts (co-chains) provide a natural bridge between the continuum and 
the discrete versions of the theory, and allow for a natural factorization of the equations into a metric part and a purely 
topological (i.e., invariant under homeomorphisms) part. The various sources of inconsistencies that commonly plague 
discretization schemes in irregular, unstructured grids can be more easily identified, classified, and avoided. 
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