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Department of Mathematics Faculty of Science

MATH 342 (206342) PARTIAL DIFFERENTIAL EQUATIONS 3(3/3-0/0)
Abbreviation PARTIAL DIFF EQN
Prerequisite MATH 267 (206267) or MATH 341 (206341)

Course Description

First order partial differential equation, linear and quasi-linear equation, characteristic surface,
Cauchy problems, existence and uniqueness theorem, homogeneous and nonhomogeneous linear
equations, nonlinear equation. Second order partial differential equations, integral surfaces, characteristic
surface, classification of second order partial differential equations, canonical form. Separation of
variables , method of separation of variables, wave equation, heat equation, Laplace equation. Sturm-

Liouville theory.

Course Objectives
1. Students will gain knowledge of partial differential equations.

2. Students will be able to apply the solving methods to some problems in physical science.

Course Contents No.of Lecture Hours
1. First order partial differential equation 12
1.1 Linear and quasi — linear equation
1.2 Characteristic surface
1.3 Cauchy problems
1.4 Existence and uniqueness theorem.
1.5 Homogeneous linear equation
1.6 Nonhomogeneous linear equation
1.7 Nonlinear equation and type of solutions
2. Second order partial differential equations 12
2.1 Linear operator
2.2 Integral surface
2.3 Characteristic surface
2.4 Classification of second order partial differential equations

- Hyperbolic equation



Course Contents No.of Lecture Hours
- Parabolic equation
- Elliptic equation
2.5 Canonical form
3. Separation of variables 12
3.1 Method of separation of variables
3.2 Wave equation
3.3 Heat equation
3.4 Laplace equation
3.5 Equations in higher dimension
3.6 Equations in spherical and cylindrical coordinate
4. Sturm-Liouville theory 9
4.1 Sturm-Liouville equations
4.2 Orthogonality
4.3 Eigenvalues and eigenfunctions

Total 45
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