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Department of Mathematics Faculty of Science
MATH 367 (206367) Mathematical Methods 2 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
Special functions, Fourier series and Fourier transform, partial differential equations and boundary-

value problems, numerical methods

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : find solutions of differential equation using Frobenius method,;
CLO 2 : identify equation and special functions such as Sturm-Liouville equation, Hermite function,
Legendre function, associated Legendre function and Bessel function;,
CLO 3 : find Fourier series and complex Fourier series;
CLO 4 : find Fourier transform and inverse Fourier transform;
CLO 5 : find solutions of partial differential equations and boundary-value problems;
CLO 6 : find roots of functions using numerical methods;
CLO 7 : approximate integrals and derivatives using numerical methods;

CLO 8 : approximate the solutions of ordinary differential equations using numerical methods.

Course Contents No. of Lecture Hours
1. Special functions 15
1.1 Sturm-Liouville equation
- Boundary-value problem and orthogonal functions
- Ordinary point and singular point
- Frobenius method
1.2 Hermite function
- Solution of Hermite equation
1.3 Legendre and associated Legendre function
- Solution of Legendre equation and associated Legendre equation
1.4 Bessel function
- Solution of Bessel equation

- Analysis of various solutions of Bessel equation



2. Fourier series and Fourier transform 14
2.1 Fourier series and calculation of Fourier coefficients
2.2 Complex Fourier series
2.3 Fourier transform and inverse Fourier transform
2.4 Dirac delta function
2.5 One dimensional Green function and convolution theorem
3. Partial differential equations and boundary-value problems 5
3.1 Some partial differential equations in physics
3.2 Method of Separation of variables
3.3 1-dimensional wave equation
3.4 2-dimensional and 3-dimensional Laplace equation,
and spherical harmonics
3.5 Helmholtz equation
4. Numerical methods 11
4.1 Roots of an arbitrary functions
- Secant method
- Newton method
4.2 Numerical integration and numerical differentiation
- Trapezoidal rule
- Simpson rule
- Gaussian integration
- Numerical differentiation
4.3 Numerical solution of ordinary differential equation
- Taylor method
- Euler method and modified Euler method
- Runge-Kutta method
- Multi-step method
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[E8 Special functions, Fourier series and Fourier transform, partial differential
equations and boundary-value problems and numerical methods.
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