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Course outline

The following list gives a rough idea of the topics we hope to cover (to varying degrees of
depth).

– Symmetry properties and special solutions. Short time existence. The Uhlenbeck
trick. Evolution equations. The (tensor) maximum principle.

– Shi’s (Bernstein) estimates. Long time existence. Blow-ups and compactness.
– Ricci flow on surfaces.
– Three-manifolds with positive Ricci curvature. Manifolds with positive curvature
operator. The 1/4-pinched differentiable sphere theorem. Pinched manifolds are
compact.

– Curvature pinches towards positive, the differential Harnack inequality, no local col-
lapsing.

– Survey of attempts at the classification of ancient solutions.

Prerequisites

Background in the foundations of Riemannian geometry is expected. Some background in
the foundations of elliptic and parabolic partial differential equations is desirable.

Reference material

There are now very many good books and lecture notes on Ricci flow. For an introduction,
we recommend, in particular, [1, 2, 3, 4]
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