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Department of Mathematics Faculty of Science
MATH 267 (206267) Mathematical Methods 1 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 203 (206203) or MATH 261 (206261)

Course Description
Vectors in space, vector analysis, matrix and system of linear equations, ordinary differential

equations

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : explain properties of vector in space;
CLO 2 : construct orthogonal vectors using Gram-Schmidt’s procedure;
CLO 3 : find derivatives, gradient, divergence, and curl of vector functions;
CLO 4 : find line integrals and surface integrals;
CLO 5 : apply divergence theorem, Stokes’ theorem, and Green’s theorem;
CLO 6 : explain curvilinear coordinate;
CLO 7 : apply matrix to solve linear system;
CLO 8 : solve first-order and second-order differential equations, and systems of first order

differential equations.

Course Contents No. of Lecture Hours
1. Vectors in space 4.5
1.1 Vector space and vector algebra
1.2 Linearly independence, basis, and orthogonal basis
1.3 Gram-Schmidt orthogonalization
1.4 Cross product and permutation symbol
1.5 Vector identities
2. Vector analysis 16.5
2.1 Scalar fields and vector fields
2.2 Derivative of vector function
2.3 Line integral and surface integral of vectors
2.4 Gradient and Laplacian operator

2.5 Flux, divergence, and divergence theorem



2.6 Circulation, curl, and Stokes’ theorem
2.7 Green’s theorem
2.8 Vector differential operators in orthogonal curvilinear coordinate systems
3. Matrix and system of linear equations 10.5
3.1 Matrix and matrix algebra
3.2 Transposed matrix, complex conjugate matrix, and Hermitian conjugate matrix
3.3 Square matrices
- Trace of matrix, determinant, and inverse matrix
- Symmetric matrix, antisymmetric matrix, and Hermitian matrix
3.4 System of linear equations
- Cramer’s rule
- Homogeneous linear equations with variables and rank of matrix
- Matrix eigenvalue problems and diagonalization of matrix
- Hermitian matrix eigenvalue problems
4. Ordinary differential equations 13.5
4.1 Classification of ordinary differential equations and solutions
4.2 Review of first-order differential equations
- Method of separation of variables
- Homogeneous equations and homogeneous functions
- Exact equations and integrating factor
4.3 Second and higher-order linear ordinary differential equations
- Superposition and Wronskian
- Algebra of differential operators
- Homogeneous equation with constant coefficients
- Nonhomogeneous equation with constant coefficients
o Variation of parameters method
o Inverse differential operator method

- System of first-order differential equations
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