Darwin T Mendoza
IE 416
Homework 4


IE 416                                 HW#4 Solutions                                              Fall 2006
Parisay’s comments are in red.

Problem 2, Page 71 sensitivity analysis by Mr. Mendoza
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OUTPUT DATA:

A) Sensitivity Analysis

Basic Variable: X3


I chose to conduct a sensitivity analysis on coefficient of X3 since the output data claimed that the allowable max is infinite. This is not true in practical sense and hopefully the sensitivity analysis will provide insight on this problem.
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Binding Constraint: C4

I chose to conduct a sensitivity analysis on C4 since it has a negative shadow price. Since the objective function is to minimize the value of z, negative shadow price values are more attractive and performing a sensitivity analysis might provide more insight.  Good observation
[image: image20.png]=lo/x|
Fle_Windaw_telp
€]k

[=IE]
Graphic Parametric Analysis for U5, Labs Manufactures =] =]

Optimal Objective Function Value

693000

684675

676350

668025

655700

651375

643050

634725

626400

618075

6.097.50, : d
5 5430 ol 0% %0 12870 1550

Right-Hand-Side of C4

Wsart| | & (@ 9 ® | D server [ tinear and L. &) untiledpocu... | 5] et -, | & unttedvocu.. | | 2 B 3|

e RO SR 201







Non-Binding Constraint: C6

Constraint 6 has the largest amount of excess variable. Hopefully performing a sensitivity analysis on it may provide some information regarding constraint’s limits. You usually select the smallest slack value as the constraint may faster change to binding.
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B) Report to Manager

Reducing the cost from supplier 3 will do little to minimize the overall cost. The current cost of $3 from supplier 3 can go as low as $2.66 but wouldn’t make much difference in terms of reducing the overall cost. However, if we can change the availability limit from supplier 1 from 700 to 725, overall cost can be reduced from $6,450.00 to $6,430.00.
Problem 3, Page 92 sensitivity analysis by Ms. Hernandez 

a.) Use WinQSB software to perform sensitivity analysis. Print one sensitivity graph for each of the following cases. For each case, explain your motivation and importance for selecting that case.

WinQSB input:
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WinQSB output:
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i.) Case 1: Choice one basic variable of your choice.

For a basic variable we could choose from any of the following X1, X2, X3, and X4. For this example I will use X4 as a basic example because it possessed the most profit.

Parametric Analysis for X4
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Sensitivity graphs for OF coefficient for X4 (basic)
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ii.) Case 2: Choice one non-basic variable of your choice. If you do not have any non-basic variables you will skip this step.

There are no non-basic examples.

iii.) Case 3: Select one binding constraint of your choice.

For a binding constraint we could choose from any of the following C1, C2, and C4. For this example, we will use C1 as a binding constraint model because it has no slack and has a shadow price. 

It is hard to interpret RHS of such constraints.  Should be careful what it means, in this case is difference of two variables.  It is better to select C3.
Parametric Analysis for C1
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Sensitivity graphs for RHS of C1 (binding)
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Binding constraint from Mr. Anderson:
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iv.) Case 4: Select one nonbinding constraint of your choice. If you do not have any nonbinding constraints skip this step.

There is no nonbinding constraint example for this model.
b.) Write a report of your sensitivity graph and analysis for a hypothetical manager. Use a language understandable to most people. Do not use mathematical abbreviations. (Read the file on writing for blending problem). 

Dear Manager, 

You need to invest in all four options equally.  You will use all your funds.  If you can invest one more dollars your profit will increase by $0.1475.  In first glance it may seem that you can invest that one extra dollar in personal loans as it provides the highest profit (0.20).  However, you cannot invest all that one extra dollars in personal loans because of all the other constraints.

Problem 2, Page 104 sensitivity analysis 

a.)
Use WinQSB software to perform sensitivity analysis. Print one sensitivity graph for each of the following cases. For each case, explain your motivation and importance for selection that case. 
WinQSB input:
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WinQSB output:
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i.) Case 1: Select one basic variable of your choice. by Ms. Hernandez
For a basic variable example we could choose from any of the following X1, X2, and X3. For this example X1 will be used as it has the most contribution (390) to Z.
Parametric Analysis for X1
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Sensitivity graphs for RHS coefficient for X1 (basic)
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ii.) Case 2: Select one non-basic variable of your choice. If you do not have any NBV you will skip this step. For a non-basic variable we only have i3.  (most students got this wrong)
The following WinQSB results are from Mr. Kornubrabhan.
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C3: Sensitivity analysis for binding constraint C1

iii.) Case 3: Select one binding constraint of your choice. by Ms. Hernandez
For a binding constraint example we could choose from any of the following C1, C2, C3, C4, or C6. For this example C1 is used as a binding constraint. We usually select a binding constraint with highest shadow price as it will have the highest effect on Z. So C2 and C3 are a better choices.
Parametric Analysis for C1
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Sensitivity graphs for RHS of C1 (binding)
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iv.) Case 4: Select one nonbinding constraint of your choice. If you do not have any nonbinding constraints skip this step. only have C5.  
The following WinQSB results are from Mr. Kornubrabhan.
constraint 
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b.)Write a report of your sensitivity graph and analysis for a hypothetical manager. Use a language understandable to most people. Do not use mathematical abbreviations. (Read the file on writing for blending problem).

Question 2 by Mr. Mendoza:

What is a nonbinding constraint? How is that important from practical point of view?


A constraint is nonbinding if the left-hand and the right hand side of the constraint are unequal when the optimal values of the decision variables are substituted into the constraint. Non-binding constraint are important from practical point of view because it tells us which RHS of constraints can be changed without changing the optimal solution. Also non-binding constraints indicate if a constraint has a slack or excess variable.

What is a basic variable? How is that important from practical point of view?


After the Gauss-Jordan method has been applied to any linear system, a variable that appears with a coefficient of 1 in a single equation and a coefficient of 0 in all other equations is called a basic variable. They are important as they identify which decision variable on a LP outcome has contributed to the optimal O.F.
What is an excess variable? How is that important from practical point of view?

Excess variable is the amount of the resource over-satisfied on a certain constraint. From a practical point of view, excess variable are important because on a given optimal solution, excess variables tells the user how much of a certain constraint is over-satisfied.


What is a binding constraint? How is that important from practical point of view?

A constraint is binding if the left hand side and the right hand side of the constraint are equal when the optimal values of the decision variables are substituted into the constraint. Binding constraints are important from practical point of view because it tells us which RHS of constraints when changed will change the optimal solution as well. Also binding constraints indicate that a constraint has no slack or excess variable.
What is a nonbasic variable? How is that important from practical point of view?


After the Gauss-Jordan method has been applied to any linear system, a variable that doesn’t satisfy the definition for a basic variable is a nonbasic variable. Opposite the basic variable, nonbasic variables are important as they identify which decision variable on a LP outcome has not  contributed to the optimal O.F.

What is a slack variable? How is that important from practical point of view?


Slack variable is the amount of the resource unused on a certain constraint. From a practical point of view, slack variable are important because on a given optimal solution, slack variables tells the user how much of a certain constraint is not used. You can plan to use this for some other purposes.
 Source: Wayne Winston, Operations Research, Fourth Edition. 
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