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Short Description

Geometric flows are important tools in studying various geometric structures on a manifold. This course
intends to be an introduction to the study of extrinsic geometric flows, i.e., to study the evolution
of objects which lie in an ambient manifold, and to study many of its properties and applications.
Important examples of such flows and the ones we plan to cover in the course are the Curve shortening
flow and the Mean curvature flow. The target audience is advanced Bachelors and Masters’s
students and PhD students so only basic knowledge of Riemannian geometry and analysis (especially
PDEs) will be very beneficial. A detailed (preliminary) discussion of topics is outlined below.

Topics to be covered

(1) Basics of Riemannian geometry and Ricci calculus with emphasis on calculations in local co-
ordinates.

(2) Basics on Partial Differential Equations with a focus on parabolic PDEs; existence of solutions
to such PDEs.

(3) Detailed study of the Heat equation and various PDE techniques to study it.

(4) Curve shortening flow.

(5) Theorems of Gage-Hamilton and Grayson.

(6) Monotonicity formulas and self-similar solutions.

(7) Introduction to the mean curvature flow.

(8) Evolution of geometric quantities along the MCF.

(9) Huisken’s monotonicity formula and its applications.

The aforementioned topics are much more than what we’ll actually be able to cover in the course.

Grading
The grades in the course will be decided either by an oral exam or by a presentation at the end of
the semester. We’ll decide the exact format once the course starts.
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SHUBHAM DWIVEDI Extrinsic Geometric Flows

There are excellent introductions to the subject of curve shortening flow and the mean curvature
flow and the materials presented in the class will be followed from the references mentioned below. In
particular, [ACGL|, [Zhu02|, [CZ01| and [She| are good sources for self-study as well.
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