Fall 2005

Prof. Freeman


MIMU 310  Intro to Industrial Engineering 

Lab Project #7 and Homework
Operations Research – Chapter 14

Due Thursday, November 17, 2005
Purpose: Solve linear programming problems using a graphical technique and using the Solver on Excel.  Solve an assignment problem using the Hungarian Method.  Apply Operations Research techniques to problems and understand the formulation and meaning of the solution.
Problem 1:  Classroom practice for using Solver:
Solve the following linear optimization problem:

A company has 2 products, car tires (C) and bicycle tires (B).  They use three resources to produce them, petroleum (P), rubber (R) and a synthetic compound (S).  The following table summarizes the key facts about the two products and the resources required to produce them.

	
	Resource Use per Unit Produced
	

	Resource
	Product C
	Product B
	Amount of Resource Available

	P
	2
	1
	2

	R
	1
	2
	2

	S
	3
	3
	4

	Profit/Unit
	3
	2
	


Solve this problem using the Solver to determine how much of each product the company should make to maximize their profits.

After you have solved the problem, try a few what-if scenarios.  For example, what if you can have 20% more of a resource available, which resource increases the profit the most?  Or if you become more efficient and can make more profit on one product, which would be the best product to focus on to improve profit?  Hand in your results and a what if result.
Problem 2:  Solve the following problem using Solver:

A manufacturing firm has discontinued the production of a certain unprofitable product line.  This act created considerable excess production capacity.  Management is considering devoting this excess capacity to one or more of three products; call these products 1, 2, and 3.  The available capacity on the machines that might limit output is summarized in the following table:

	Machine Type
	Available Time (in Machine Hours per Week

	Milling Machine
	500

	Lathe
	350

	Grinder
	150


The number of machine hours required for each unit of the respective products is as follows:
	Machine Type
	Product 1
	Product 2
	Product 3

	Milling Machine
	9
	3
	5

	Lathe
	5
	4
	0

	Grinder
	3
	0
	2


The sales department indicates that the sales potential for products 1 and 2 exceeds the maximum production rate and that the sales potential for product 3 is 20 units per week.  The unit profit would be $50, $20, and $25, respectively, on products 1, 2, and 3.  The objective is to determine how much of each product the firm should produce to maximize profit.  

Problem Set 3:  Solve the following problems from the textbook:

Chapter 14
Problem 10:  Solve the Linear Programming problem graphically (by hand is fine, or in Excel if you prefer) and then using the Solver.

Problem 12:  Solve the assignment problem using the Hungarian Method.
To Hand in:  Problem 2 and the two problems from Problem Set 3 from the textbook, plus the letter described below.
Write a short memo to me describing what the results for each of these problems means.  In other words, numbers are great, but explain to me as if I were not the instructor, how you solved the problems and what the results tell you.  
