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The main results of this research project consist of the following:

(1) We established a theory for fractional (in time) gradient flows in Hilbert spaces. This result
extends the so-called Brezis-Komura theory, which is concerned with classical gradient flows and has
been used to analyze various nonlinear partial differential equations, to fractional evolution
equations and can provide a basic frame for studying time-fractional partial differential equations,
whose well-posedness (e.g., existence and uniqueness of solutions) has been open for long time.

(2) We proved a gradient inequality for fractional Laplacians restricted on domains and non-analytic
potentials and applied it to prove the convergence of solutions to equilibria for the fractional
Cahn-Hilliard systems.
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