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Abstract:

We consider a so-called fractional gradient flow: an

evolution equation aimed at the minimization of a convex
and lower semicontinuous energy, but where the evolution
has memory effects. This memory is characterized by the
fact that the negative of the (sub)gradient of the energy
equals the so-called Caputo derivative of the state. We
introduce a notion of “energy solutions” for which we refine
the proofs of existence, uniqueness, and certain regularizing
effects. We generalize the 'deconvolution' scheme for
Caputo derivative to non-uniform time steps and obtain
properties that allow us to develop a “fractional minimizing
movements” scheme for the gradient flow problem. We
derive an a posteriori error estimate and show its reliability.
We also obtain a priori error estimates under different
assumptions. All our analysis could be extended to the case
where there are Lipschitz perturbations of the convex

energy.
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