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Course Description
In this course, we will develop several modern techniques in Geometric Analysis and Differential
Geometry, focusing on the interplay between curvature, topology, and global shape on smooth manifolds.
The unifying theme is to understand the geometric (and sometimes topological) effects of curvature
bounds using many different types of tools, from PDEs to the triangle inequality, from convexity of distance
functions to representation theory and optimization. Various open research problems will be discussed.

Main results to be covered include the Bochner technique, the theorems of Rauch and Toponogov for
sectional curvature, of Bishop-Gromov for Ricci curvature, and their applications such as the Diameter
Sphere Theorem, the Soul Theorem, and Gromov's bounds on generators of the fundamental group.

| will prepare lecture notes throughout the semester, but some general references on this subject are:
1) Comparison Theorems in Riemannian Geometry, by J. Cheeger and D. Ebin

2) Notes on Comparison Theorems in Riemannian Geometry, by J. Eschenburg

3) Toponogov’s theorem and applications, by W. Meyer

4) Riemannian Geometry (3rd ed), by P. Petersen
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