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Program

(1) Basic concepts. Charts, atlases, manifolds. Coordinates. Dimen-
sion. The implicit function theorem. Maps. Submanifolds. Topo-
logical manifolds. Bump functions and partitions of unity.

(2) The tangent space and the tangent bundle. Vector fields as deriva-
tions. The Lie bracket. The pushforward. The Lie derivative. Frobe-
nius theorem.

(3) Vector bundles. Densities and integration. The divergence of vec-
tor fields. The cotangent bundle. The tensor bundle. Riemannian
metrics.

(4) Differential forms. The de Rham differential. Cohomology and the
Poincaré lemma. Graded linear algebra and the Cartan calculus.
Orientation and the integration of differential forms. Manifolds with
boundary and Stokes theorem.
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