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Department of Mathematics Faculty of Science
MATH 335 (206335) Vector Analysis 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

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

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 112 (206112) or MATH 261 (206261)

Course Description

Vector fields and differential forms, frame fields, tensors

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : explain the meaning of vector fields, differential forms, frame fields and tensors;
CLO 2 : compute other mathematical objects related to vector fields, differential forms, frame
fields and tensors, such as tangent vectors, directional derivatives, Jacobian matrices,
curvature and tensor components;

CLO 3 : apply the Frenet’s formula to explain geometry of curves in three-dimension.

Course Contents No. of Lecture Hours
1. Vector fields and differential forms 15
1.1 Vector fields
1.2 Directional derivatives
1.3 Curves in 3D
1.4 1-forms
1.5 Differential forms
1.6 Regular functions
2. Frame fields 20
2.1 Dot and cross products
2.2 Regular curves
2.3 The Frenet formulas for unit-speed curves
2.4 The Frenet formulas for regular curves
2.5 Covariant derivatives
2.6 Frame fields
2.7 Connection forms
3. Tensors 10
3.1 Tensor fields



3.2 Tensor components
3.3 Contractions

3.4 Tensor derivations
3.5 Metric tensors

3.6 Applications
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