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Department of Mathematics Faculty of Science
MATH 368 (206368) Mathematical Methods 3 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

Taylor’s series, linear transformations, Laplace transformation, functions of a complex variable

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : classify symmetric, Hermitian, orthogonal, unitary and diagonalizable matrix, and find matrix
exponential;

CLO 2 : identify matrices in O(3), SO(3), U(2), SU(2);

CLO 3 : perform Laplace transform and inverse Laplace transform of continuous functions,
piecewise continuous functions, and impulse function;

CLO 4 : use Laplace transform to solve differential equations;

CLO 5 : recognize analytic functions;

CLO 6 : find conjugate harmonic function;

CLO 7 : write Laurent series of function;

CLO 8 : find residue of complex function;

CLO 8 : apply residue theorem to evaluate integrals.

Course Contents No. of Lecture Hours
1. Taylor’s series 3
1.1 Series of function and convergence
1.2 One variable Taylor’s expansion
1.3 Binomial expansion
1.4 Several variables Taylor’s expansion
2. Linear transformations 75
2.1 Matrix transformations
2.2 Function of a diagonalizable matrix and exponential matrix function
2.3 Time translation and space translation of a function
2.4 Continuous transformation groups

- O(3) group, SO(3) group, generators and rotation group



- U(2) group, SU(2) group and generators
3. Laplace transformation 12
3.1 Laplace transformation and Laplace transform of elementary functions
3.2 Laplace transform of derivatives and integrals
3.3 Properties of Laplace transformation
- Gamma function and property
- Laplace transform of periodic function
- Laplace transform of unit step function
- Laplace transform of unit impulse function
3.4 Inverse Laplace transformation
- Partial fraction method
- Convolution theorem
3.5 Applications of Laplace transform
4 Functions of a complex variable 22.5
4.1 Analytic function
- Complex function
- Multi-valued functions and Riemann surface
- Differentiation, Cauchy-Riemann conditions, analytic function,
and singularities
- Conjugate harmonic function
4.2 Contour integral
- Complex integration
- Cauchy theorem
- Cauchy integral formula
4.3 Residue theorem
- Taylor series and Laurent series
- Residues and Residue theorem
- Cauchy principal value

- Applications
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