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Department of Mathematics Faculty of Science

MATH 341 (206341) ORDINARY DIFFERENTIAL EQUATIONS 3(3/3-0/0)
Abbreviation ORDINARY DIFF EQN
Prerequisite MATH 112 (206112) or MATH 203 (206203)

Course Description

First order ordinary differential equations. Higher order linear ordinary differential
equations with constant coefficients. Linear system of ordinary differential equations. Laplace transform.
Series solution of ordinary differential equations, solution near ordinary point, solution by Frobenius method.

Legendre and Bessel equations.

Course Objectives
1. Students will be able to solve ordinary differential equations by various methods.

2. Students will be able to apply ordinary differential equations to some problems in related

areas.
Course Contents No. of Lecture Hours
1. First order ordinary differential equations 2

2. Higher order linear ordinary differential equations with constant coefficients 12

2.1 General form of linear equations

2.2 The Wronskian

2.3 Differential operator and polynomial properties

2.4 Homogeneous ordinary differential equations of order n

2.5 Nonhomogeneous ordinary differential equations of order n
- Undetermined coefficient method and variation of parameter method
- Differential operator method
- Inverse differential operator method

2.6 The existence and uniqueness of solutions



Course Contents No. of Lecture Hours
3. Linear system of ordinary differential equations 7
3.1 Solution of equations by elimination
3.2 Solution of system of first order ordinary differential equations with constant
coefficient by eigenvalue method
3.3 Solution of system of nonhomogeneous ordinary differential equations
4. Laplace transform 6
4.1 Definition of Laplace transform
4.2 Transform of elementary functions
4.3 Transform of derivatives
4.4 Transform of piecewise continuous functions
4.5 Heaviside functions
4.6 Inverse Laplace transform
4.7 Application to initial value problems and linear system of ordinary differential
equations
5. Series solution of ordinary differential equations 10
5.1 Ordinary points and singular points
5.2 Solution near ordinary points
5.3 Solution by Frobenius method
6. Legendre and Bessel equations 8
6.1 Gamma function
6.2 Bessel equation
6.3 Bessel functions of first kind and second kind
6.4 Legendre equation
6.5 Legendre polynomial and Rodrigues’ formula

Total 45
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