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A differential Harnack type inequality is a pointwise gradient estimate
which can be integrated along a path to obtain a classical Harnack
inequality as in the standard parabolic PDE theory. Such pointwise
estimates were first introduced by Li and Yau in 1986 and have been
found for different parabolic problems (in particular geometric flows) since
then. In this talk we will concentrate on the Ricci Flow, where we will
present some of the relations between Li-Yau type inequalities and
monotone integral quantities, such as Perelman's entropy functionals or
his L-functional. We will also present some analogous facts for the heat

equation on a static manifold, based on an entropy functional found by Lei
Ni.
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