MTH3203: Linear Programming, 3CU
Pre-requisites:  MTH1102

Course Description

This course introduces modelling of practical problems using linear mathematical methods. Solutions to the linear models are sought using geometrical methods and the simplex algorithm. Response of the solution to small perturbation is analyzed.

Course Objectives

By the end of the course, students should be able to:

· formulate linear models from a given problem

· solve a two variable problem using geometrical methods

· demonstrate knowledge of the constraint set 

· solve the problem using the simplex method

· solve problems using dual simplex and the primal dual methods

· analyze the solution to the problem for sensitivity

Reading List

The reading list will include but is not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer
· Lecture Notes of Mathematical Programming, L.S. Luboobi
Detailed Course Outline

The general linear programming (LP) problem

The algebra and geometry of LP models. 

Geometric solution of LP problems
Basic and optimal solutions to an LP problem. The constraint set as a convex polytope. The connection between the extreme points of the constraint set and the basic solutions. 

The simplex method: The derivation of the conditions for the existence and optimality of the solution. The initial basic solution; the big-M (penalty) method. The two phase simplex method. 

The dual problems

Dual simplex algorithm, the properties of duality. The mutual primal-dual simplex algorithm. 

Post optimality analysis

Investigation of how changes in the objective function and the constraints of an LP problem would affect the current optimal solution.
