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We will discuss various Li-Yau type gradient estimates of the solution of the heat equation on a manifold evolving under

Ricci flow. We consider both the case where the manifold is a complete manifold without boundary and the case where M

is a closed manifold. Harnack inequalities follow there-from. We will also present some lower bounds for the heat kernel,

involving Sobolev imbedding constants. (Received February 12, 2011)
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