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Abstract
    In mathematical models for a large number of applications, the fundamental equation is the equation of conservation of mass. This equation is of parabolic type and follows from the assumption that the mass flux satisfies the Fick's law. In a wide range of applications like heat conduction, reaction diffusion systems, drug release technology and diffusion in porous media, some discrepancies between the simulation results and experimental data are reported in literature. The pathological behavior observed in those models, usually called non-Fickian behavior, can be attenuated when a a memory efect is included to describe the behavior of the mass flux. In these cases, integro-differential models which include an integral term acting as memory, are used instead of the classic parabolic models.

  The goal of the first part of this course is to discuss some theoretical properties of the integro-differential models. The second part of the course is devoted to the numerical analysis of the models studied in the first part.
