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Topology, Math 6342

1. Topological and metric spaces, open and closed sets, continuity, homeomorphisms,
product topology, nets and convergence.

2. Normal, regular and completely regular spaces, Urysohn’s Lemma and its conse-
quences, and countability axioms.

3. Connectedness, path connectedness, and their local variants.

4. Compactness, Tychonoff’s Theorem, compactifications, and local compactness.

5. Quotient spaces, metrizability(separable case), paracompactness, space of continuous
functions, and Tietze extension theorem.

Geometry, Math 7350

1. Manifolds, the inverse function theorem, the implicit function theorems, rank theorem,
partitions of unity and submanifolds.

2. Tangent bundles, vector fields and Lie derivatives, and Frobenius theorem.

3. Differential forms, tensors and tensor fields on manifolds; exterior algebra, orientation,
integration on manifolds, and Stokes’ theorem.
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