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Department of Mathematics Faculty of Science
MATH 355 (206355) NUMERICAL METHOD 3(3/3-0/0)

Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261 (206261)

Course Description
Error in numerical method. Interpolating polynomials and curve fitting. Numerical integration,
Numerical differentiation. Numerical solution of systems of linear and nonlinear equations. Solution of one

variable equation. Numerical solution of ordinary differential equations.

Course Objectives
1. Students will gain knowledge in numerical method and method of approximation used in
numerical differentiation and integration.

2. Students will be able to solve some problems in the form of algebraic equations and differential

equations.
Course Contents No. of Lecture Hours
1. Error in numerical method 3

1.1 Type of error
1.2 Accuracy
1.3 Round off and stability
1.4 Propagation of error
2. Interpolating polynomial and curve fitting 12
2.1 Type of interpolation
2.2 Difference table
2.3 Interpolating polynomials with equal stepsize
2.4 Error of interpolation
2.5 Lagrange polynomial
2.6 Divided difference

2.7 Cubic spline function



Course Contents No. of Lecture Hours
2.8 Curve fitting by method of least-square
3. Numerical integration 10
3.1 Newton Cotes closed formula
- Trapazoidal rule
- Simpson’s rules
- Boole’s rule
- Weddle’s rule
3.2 Newton Cotes opened formula
3.3 Richardson extrapolation and Romberge integration
3.4 Gaussian quadrature
4. Numerical differentiation 6
4.1 First derivative from interpolating polynomial
4.2 Higher derivative and symbolic method
4.3 Richardson extrapolation
5. Numerical solution of systems of linear and nonlinear equations 6
5.1 Matrix notation
5.2 Direct method for solving system of linear equation
5.3 Gaussian elimination
5.4 Gauss-Jordan elimination
5.5 LU decomposition
5.6 Choleskey’s decomposition
5.7 Tridiagonal system
5.8 Iterative methods
- Jacobi method
- Gauss-Seidal method
5.9 Convergence of Jacobi and Gauss Seidal method

5.10 Solution of sytem of nonlinear equation by Newton method



Course Contents No. of Hours Lect.
6. Solution of one variable equation 5
6.1 Method of halving interval
6.2 Method of linear interpolation
6.3 Aitken acceleration
6.4 Newton-Raphson method
6.5 Convergence of Newton-Raphson method
6.6 Method of fixed point iteration
7. Numerical solution of ordinary differential equation 3
7.1 Taylor’s series method
7.2 Euler and modified Euler method
7.3 Range - Kutta method
7.4 Solution of higher order ordinary differential equation
7.5 Solution of two points boundary values problem

Total 45
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