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ABSTRACT

In this lecture, we discuss the numerical approximation of transport phenomena occur-
ring at material interfaces between physical subdomains with heterogenous properties.
The model in each subdomain consists of a partial differential equation with diffusive,
convective and reactive terms, the coupling between each subdomain being realized
through an interface transmission condition of Robin type. The numerical approx-
imation of the problem in the two–dimensional case is carried out through a dual
mixed–hybridized finite element method with numerical quadrature of the mass flux
matrix. The resulting method is a conservative finite volume scheme over triangular
grids, for which a discrete maximum principle is proved under the assumption that
the mesh is of Delaunay type in the interior of the domain and of weakly acute type
along the domain external boundary and internal interface. The stability, accuracy
and robustness of the proposed method are validated on several numerical examples
motivated by applications in Biology, Electrophysiology and Neuroelectronics.
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