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Department of Mathematics Faculty of Science

MATH 267 (206267) MATHEMATICAL METHOD I 3(3/3-0/0)
Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261 (206261)
Recommended Credit cannot be counted for mathematics major.

Course Description

Introduction to ordinary differential equation. Review of first order differential equation. Second
order and higher order differential equations : homogeneous and nonhomogeneous equations with constant
coefficients, series solution for second order linear equations. Special functions : Hermite polynomial,
Legendre polynomial and Bessel function. Partial differential equation : method of separation of variables.
Numerical method : roots of functions, numerical integration and differentiation, numerical solution of

ordinary differential equation.

Course Objectives
To provide the students with the knowledge of advanced mathematics and apply the mathematical

methods to various fields such as physics, chemistry, and engineering.

Course Contents No. of Lecture Hours
1. Introduction to ordinary differential equation 1
- Definition and order of ordinary differential equation
- General solution of a differential equation
- Linear and nonlinear differential equation
- Explicit and implicit solutions
2. Review of first order differential equation 2
2.1 Separation of variable
2.2 Equations with homogeneous coefficients
2.3 Exact equation
2.4 Linear equation
2.4 Some applications
3. Second order and higher order differential equations
3.1 Superposition and Wronskian 1

3.2 Homogeneous equation with constant coefficients 4



Course Contents No. of Lecture Hours
3.3 Nonhomogeneous equation with constant coefficients 5
- Undetermined coefficients
- Variation of parameters
- D - operator and short method
3.4 Series solution for second order linear equation 5
- Ordinary points and singular points
- Indicial equation
4. Special functions 10
4.1 Hermite polynomial
- Solution of Hermite differential equations
4.2 Legendre and associated Legendre polynomials
- Solution of Legendre and associated Legendre equations
4.3 Bessel function
- Solution of Bessel equation
- Analysis of various solutions of Bessel equation
5. Partial differential equation 6
5.1 Introduction
5.2 Some partial differential equation in physics
5.3 Method of direct integration
5.4 Method of separation of variables
6. Numerical method 2
6.1 Roots of an arbitrary functions
- Secant method
- Newton’s method
6.2 Numerical integration and differentiation 4
- Trapezoidal rule
- Simpson’s rule
- Gaussian integration

- Numerical differentiation



Course Contents No. of Lecture Hours
6.3 Numerical solution of ordiary differential equation 5
- Taylor’s method
- Euler and modified Euler method
- Runge - Kutta method
- Multi - step method

Total 45



