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ABSTRACT. We consider time fractional advection-dispersion equations with variable coeffi-
cients and fractional derivatives in the sense of Caputo. These equations are useful in a variety
of fields, including fluid flow in porous media and population dynamics ([4, 5]). The first part
of the talk is devoted to the stable solution of a linear two dimensional problem by an implicit
finite difference scheme ([3]). The second part deals with a one dimensional problem with a
nonlinear forcing term. The method of solution is inspired by the two dimensional scheme
mentioned above but the approximation of the nonlinear term requires additional hypotheses
of the type Lipschitz condition. In both cases we prove stability and convergence of the numer-
ical scheme. Illustrative numerical experiments are included and there are some final remarks
related to applications of the methods in a variety of situations, for instance, in the numerical
solution of inverse problems ([2]) and time fractional Fisher’s equation of population dynamics
(11)).
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