23MA805 DIFFERENTIAL GEOMETRY 3003

Course objectives: This course explores the application of calculus towards the study of higher-
dimensional surfaces and their geometry.

Unit I: Surfaces and Straightness, Geodesic, Surfaces of revolution, Geodesics on the Sphere,
Geodesics on the Hyperbolic Plane, Geodesics on the Hyperbolic Disk.

Unit Il: Surfaces and Curvature, Tangent space, Extrinsic Curvature, Geodesic Curvature, Directional
Derivative, Riemannian Metrics, Isometries, Stereographic Projection.

Unit lll: Surfaces and Area, Parallel Transport, Holonomy, Gaussian Curvature, First and Second
Fundamental Form, Gauss-Bonnet Theorem, Mean Curvature and Minimal Surfaces, Surfaces of
Constant Curvature. Introduction to Manifolds and Curvature.
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