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Module Title

Practicing Simplex

Time Management

The expected time to deliver this module is 50 minutes. 20 minutes are reserved for team practices and exercises and 30 minutes for lecture.

Overview/motivation/topical background

The topic of this class is Linear Programming. This module is designed to drive the student to experience directly some issues involved in operating a production system. It also clearly demonstrates the limitations of the theories and their applications as well as the interactions of all aspects that contribute to the management of production systems. This class will produce many real benefits for our students. This form of learning gives students an experience with which they can associate not only a specific topic, but it also will improve their interest in operations management. The experience explored in this class is a perfect tool to quickly and simply reintroduce linear programming theory in the context of production and resource allocation.

Learning Objectives

After this class the students should be able to: 

· Model a simple linear programming problem and understand the some difficult associated to mathematical modeling.

·  Use the module “solver” from excel to modeling linear programming using simplex

Materials

PowerPoint and excel software, a computer screen projector, and the sets of LEGO.

Prerequisite knowledge for the students 

The student will be required to have little previous knowledge about linear programming and how to use excel software.

Preparation requirements for the instructor

The instructor will want to familiarize himself/herself with the text: Pendegraft, N., 1997. Lego My Simplex. OR/MS Today 24, 8.

Hints, tips, and traps for the instructor

The instructor should be certain to keep the time constraints provided for all exercises and must be able to deal with teams. The instructions will help him to explore the game.

Reference materials

· Pendegraft, N., 1997. Lego My Simplex. OR/MS Today 24, 8. 

· Salwa A., Ronald W. Experiential learning activities in Operations .Intl. Trans. in Op. Res. 6 (1999) 183‑197 )

· Hillier, F. S.; Lierberman, G. J. Introduction to Operations Research. McGraw-Hill, 1990, (Chapter 4)

Classroom resources/computer usage

To deliver this module properly, it is necessary to have a computer with PowerPoint, Excel, a screen projector, and the bags containing the LEGO pieces.

Suggested homework for this module


The question presented in table 2 of the instructions not discussed in class should taken as a homework.

Instructions 
( From:  Salwa A., Ronald W. Experiential learning activities in Operations .Intl. Trans. in Op. Res. 6 (1999) 183‑197 )

This exercise is an adaptation of Norman Pendegraft's game by Salwa A., Ronald W. 

1. Preparation. The students teams ( group usually no more than 4 students) receive form the instructor  a bag containing LEGO pieces and are asked to produce tables and chairs (see Fig. 1). Tables require two large blocks and two small blocks. The chair requires one large and two small blocks. Two kind of product will be produced: the COMMERCIAL (bright colors) and MILITARY (camouflage colors), made identically but with different selling prices. One half of the students receive bags with military blocks and the other half receive bags with commercial blocks.  The instructor needs a similar bag, ideally with larger pieces (we use DUPLO blocks, the Lego blocks for younger children).
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2. The question. The students are asked to determine the optimal number of table and chair to be produced taking account the prices and costs provided by the table I. 
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Lego simplex data

Product:

Tables and chairs

Client:

Commercial (bright colors)

Military (camouflage)

Raw material:

large blocks - total available 6

small blocks - total available 

8

Public

Military

Selling price:

Table

$57

$61

Chair

$37

$41

Costs:

Large block

$8

$8

Small block

$5

$5

 


Salwa A., Ronald W. Experiential learning activities in Operations .Intl. Trans. in Op. Res. 6 (1999) 183‑197 )
3. Debriefing. After 20 or 30 minutes the students will invited to solver the problem using the excel and, after that, discussing questions such as the questions presented in table II.
. 

	Table II

	The game can then extend to cover analysis such as:

	Task
	Purpose
	Technique

	Develop a mathematical model
	Find the best product basket and compare it with the results found empirically in class
	Simplex/Solver

	Model debugging
	Find errors and weakness in the model
	Re-optimization

	Final managerial decision on resource allocation
	Make appropriate division of organizational resources between activities under study and other important activities
	Shadows prices

	Evaluate estimates of model parameters
	Determine crucial estimates that may affect optimal solution for further study
	Sensitivity analysis

	Evaluate trade-offs between model parameters
	Determine the best trade-offs
	Parametric linear programming
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Fig. 1. How to make a table and a chair
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