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Department of Mathematics

MATH 456 (206456) NUMERICAL METHOD FOR DIFFERENTIAL

EQUATIONS
Abbreviation NUM METHOD FOR DIFF EQNS
Prerequisite MATH 355 (206355)

Course Description

Faculty of Science

3(3/3-0/0)

Numerical solutions of ordinary differential equations. Boundary value Problems and eigenvalue

problems. Numerical solutions of elliptic, parabolic and hyperbolic partial differential equations.

Course Objectives

1. To enable students to solve ordinary differential equations and partial equations numerically.

2. To provide students with skills in analyzing problems and in choosing suitable methods in

solving problems.

Course Contents
1. Numerical solutions of ordinary differential equations
1.1 Single step methods
- Taylor series method
- Euler and modified Euler method
- Runge — Kutta method
1.2 Multi — step methods
- Milne’s method
- Adams — Moulton method
- Convergence criteria
1.3 Solutions of higher order differential equations
2. Boundary value problems and eigenvalue problems
2.1 General methods of boundary value problems
2.2 Finite difference method
2.3 Shooting method
2.4 Derivative boundary

2.5 Evaluating eigenvalues by iterative method

No. of Lecture Hours

10



Course Contents
3. Numerical solutions of elliptic partial differential equations
3.1 Elliptic differential equations
3.2 Difference equation approximation of Laplace’s equation
3.3 Laplace’s equation on a rectangular region
3.4 Poisson’s equation
3.5 Derivative boundary conditions
3.6 Laplace’s equation on irregular regions
3.7 Extension to three dimensions
4. Numerical solutions of parabolic partial differential equations
4.1 Parabolic partial differential equations
4.2 Explicit numerical method
4.3 Implicit numerical method
4.4 Crank — Nicolson method
5. Numerical solutions of hyperbolic partial differential equations
5.1 Hyperbolic partial differential equations
5.2 The Cauchy problem
5.3 An explicit method for initial-boundary value problems

5.4 An implicit method for initial-boundary value problems

No. of Lecture Hours

10

Total 45
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