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The Ricci flow was introduced by R. Hamilton in 1982 to try to classify Riemannian manifolds. The idea is that the flow acts like a geometric heat equation, averaging the manifolds until they become a maximally symmetric canonical manifold which is easy to recognize. Ricci flow can be used to prove a number of different classification results for Riemannian manifolds. We will focus on the uniformization of surfaces and Thurston's geometrization conjecture (which includes the Poincare conjecture). We will begin this talk by exploring these classification problems and give a rough overview of how Ricci flow can be used to solve them. In the second part of this talk, we will explore the Ricci flow equation in more detail. In particular, we would like to talk about self-similar solutions (Ricci solitons) and their relationship with long term behavior of the Ricci flow in three dimensions for some of the more difficult canonical geometries (i.e., other than the sphere, hyperbolic space, and euclidean space).

