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Department of Mathematics

Faculty of Science

MATH 446 (206446) Differential Geometry 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M AF O s Oe

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 335 (206335)

Course Description

Calculus on surfaces, curvatures, geometry of surfaces in three dimensional real space

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : explain how to construct calculus on surfaces;
CLO 2 : prove the basic theorems of calculus on surfaces;
CLO 3 : explain definition of curvatures and compute curvatures of surfaces in three dimensional
real space;
CLO 4 : prove the basic theorems of curvatures;
CLO 5 : explain definition of geometry of surfaces in three dimensional real space;

CLO 6 : prove the basic theorems of geometry of surfaces in three dimensional real space.

Course Contents No. of Lecture Hours
1. Calculus on surfaces 15
1.1 Surfaces in three dimensional real space
1.2 Differentiable functions
1.3 Tangent vectors
1.4 Differential forms on surfaces
1.5 Differentiable functions of surfaces
1.6 Integration forms
1.7 Topological properties of surfaces
2. Curvature 12
2.1 Shape operators
2.2 Normal curvature
2.3 Gaussian curvature
2.4 Principal curves, asymptotical curves, geodesic

2.5 Surfaces of revolution



3. Geometry of surface in three dimensional real space 18
3.1 The fundamental equations
3.2 Form computations
3.3 The global theorems
3.4 Isometries
3.5 Intrinsic geometry of surfaces in three dimensional real space
3.6 Orthogonal coordinate
3.7 Integration and orientation

3.8 Total curvature
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