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Advanced Differential Geometry

Catalog Description:
An intensive study of the intrinsic geometry of surfaces and of Riemannian geometry. (3 units; alternate years)

Prerequisite:

Math 113 or instructor consent.

The second semester begins with a brief review of the previously developed surface theory.

1. definitions of a surface, the metric structure, transformation ideas, connections as related to the introduction if surface curvature, Gaussian curvature, the second fundamental form, asymptotic curves, lines of curvature, Euler’s formula, etc.

2. The completion of any details related to the algebra of tensor transformations.

3. The introduction of the Gauss and Weingarten formulas – Christoffel symbols, Riemann – Christoffel curvature tensor.

4. The study of geodesics – their introduction through a variational problem, application to surfaces.

5. Special coordinate system, Riemann normal coordinates, geodesic parallel coordinates, geodesic polar coordinates.

6. Surfaces of constant Gaussian curvature (non-Euclidean geometrics).

7. Mappings

· Isometric

· Conformal

· Equareal

8. Special surfaces – surfaces of revolution, ruled surfaces, developable surfaces, etc.

9. Selected topics from differential geometry in the large.

10. Differential manifolds.

