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Module 

Code 
MA1023 

Part C 
Title 

Methods of Mathematics 
Numerical Methods 

Credits 01 
Hours/ 

Week 

Lectures 01 
Prerequisites MA1013 

Lab/Tutorial 1/3 

Learning Outcomes  

At the end of this module the student should be able to 

• Solve initial value problems involving second order linear ordinary differential equations. 

• Application of multivariate calculus to solve simple engineering problems. 

Outline Syllabus 

Numerical Methods 

• Algorithms and errors;  

• Numerical solution of non-linear equations.  Bisection and false position methods, simple 

iterations. Newton-Raphson method;  

• Estimation of errors and acceleration of convergence. Approximations of functions. 

• Numerical integration; Trapezoidal rule, Simpson’s rule. 
 

Detailed Syllabus 

• Intermediate value theorem, Mean value theorem, Taylor series with remainders.  

• Cauchy sequences, Completeness, Banach fixed point theorem. 

• Numerical root finding: Bisection, Iterative and Newton’s methods, Error estimates. 

• Interpolation: Lagrange interpolation, Least square approximation, Error estimates, Introduction to 

cubic splines. 

• Numerical Integration: Trapezoidal and Simpson’s methods, Error estimates 

• Numerical optimization: Steepest descent method 

• Numerical solution to ODE: Euler’s method. 

 

Method of Assessment (for the whole course MA1023) 

• End of semester examination: 2 hour closed book paper: 70% 

• Mid semester examination:1 hour open book paper: 15% (on 2017/10/12 from 5.00-6.00pm) 

• Spot Tests in Tute classes: 10% 

• Spot Tests in Lectures: 5% 
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