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I.  *xContents :
1. smooth manifolds (coordinates, vector fields, Lie derivatives, tangent bundles, vector bundles,
differential forms, tensors, etc.)
2. basic Riemannian geometry (geodesics, exponential map, curvature, etc.)

3. Hessian and Laplacian, Hodge theory.

Il.  Course prerequisite :
1. point-set topology
2. familiar with linear algebra
3. advanced calculus, in particular, Taylor theorem and inverse/implicit function theorem
4. fundamental theory of ordinary differential equation: existence and uniqueness, smoothness of

solutions in initial conditions

I1l. * Reference material ( textbook(s) ) :

1. Taubes, Differential geometry. Bundles, connections, metrics and curvature.
2. do Carmo, Riemannian geometry.
3. Cheeger and Ebin, Comparison theorems in Riemannian geometry.
4.  Warner, Foundations of differentiable manifolds and Lie groups.
IV. *xGradingscheme : {3 8 £3835 4 2 F A 0 Glde D 8¢ 30% ¥ % 40% (F% 10% 2%+ 20% > 43+ 100%
Homework 30%, Midterm 30%, Final 35%, Course participation 5%.
V. *xCourse Goal :
Provide an essential foundation in differential geometry, and the idea about how to use calculus/analysis to
study geometry.
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