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Department of Mathematics Faculty of Science
MATH 355 (206355) Numerical Method 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 112 (206112) or MATH 116 (206116) or MATH 203 (206203) or MATH 261 (206261)

Course Description
Numerical representation and error, solution of one variable equation, numerical solution of
systems of linear and nonlinear equations, interpolating polynomial and curve fitting, numerical

differentiation and numerical integration, numerical solution for ordinary differential equations

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : approximate the numerical solution of one variable equation;
CLO 2 : approximate the numerical solution of systems of linear equations using direct methods
and iterative methods;
CLO 3 : approximate the numerical solution of nonlinear equations;
CLO 4 : approximate the function using polynomial interpolation;
CLO 5 : use least square method to find polynomial curve fitting;
CLO 6 : find numerical differentiation and numerical integration;

CLO 7 : approximate numerical solution of ordinary differential equations.

Course Contents No. of Lecture Hours
1. Numerical representation and error 3
1.1 Error from approximations
1.2 Error from computer arithmetic
2. Solution of one variable equation 75
2.1 Method of halving interval
2.2 Newton-Raphson method
2.3 Secant method
2.4 Method of fixed point iterations
3. Numerical solution of systems of linear and nonlinear equations 9
3.1 Direct methods
3.2 lterative methods

3.3 Solution of system of nonlinear equations



4. Interpolating polynomial and curve fitting 9
4.1 Interpolation
4.2 Existence, uniqueness and error
4.3 Polynomial Interpolation
4.4 Piecewise polynomial interpolation
4.5 Curve fitting by method of least-square
5. Numerical differentiation and numerical integration 10.5
5.1 Finite difference approximations
5.2 Richardson extrapolation
5.3 Newton Cotes formula
5.4 Romberg integration
5.5 Gaussian quadrature
6. Numerical solution of ordinary differential equations 6
6.1 Solution of first order ordinary differential equations

6.2 Solution of higher order ordinary differential equations
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