
EMGT 540/640  
Operations Research in Engineering and Technology Management 

Time:  Thursdays, 5:30 to 9:10 

Place: Willow Creek Campus 

 

Instructor: Dr. Tim Anderson 
Engineering & Technology Management 
Portland State University 

Office Room 55-11, Floor LL, Fourth Avenue Building 

Fax (503) 725-4667 

E-Mail  tima@etm.pdx.edu (include 540 in subject line) 

Teaching Assistant:  Mustafa Abbas; msabbas@verizon.net 

 
Text: Spreadsheet Modeling and Decision Analysis, Cliff T. Ragsdale, 2007, 5th Edition, 
South-Western: Thomson Publishers.   In order to save on textbook cost, the 3rd or 4th 
editions may be used with some additional effort. 
The Numerati, Steven Baker, 2008, Mariner Books. 
 

Optional References:   

Applications of Optimization with XpressMP, translated and revised by Susanne Heipcke, 
2002.  
VBA for Modelers: Developing Decision Support Systems Using Microsoft(r) Excel, 
Christian Albright. * 
Excel VBA:  Programmer's Reference, Bovey, Bullen, Green, and Rosenberg, Wrox. * 
Excel Power Programming with VBA, Walkenbach.* 
Any comprehensive guidebook to Microsoft Excel.   

* = Different editions have been published corresponding to various versions of 
Microsoft Excel.  The content has historically been stable enough that a book for the 
previous version usually is helpful.  The user interface of Office Vista is sufficiently 
different, this might no longer be true. 

Prereqs.: Linear algebra and familiarity with basic probability and statistics.   

Tentative Schedule (Subject to change)  



 Dates EMGT 540 Chap Homework  Project  

1  1/6 Introduction to Modeling 
Introduction to LP  

1, 2 TBA Team Formation Time 

2  1/13 Spreadsheet modeling and Standard 
LP  Formulations  

3 TBA Preliminary ideas 1 
paragraph 

3  1/20 Sensitivity Analysis and 
the Simplex Method 
Introduction to Xpress MP/MOSEL 
Miniquiz  

4 TBA   
Xpress/MOSEL 

Problem  

Project Proposal-1 pg 
Team member list 
Gantt chart  

4  1/27 Integer Programming Models 6 TBA  5 minute informal 
discussion of project

5  2/3 Nonlinear Optimization 
Goal Programming 

7, 8 TBA   

6  2/10 Midterm Exam 
   To be announced (TBA) 
 

 
TBA  15 minute formal 

status update present. 

7  2/17 Guest Speaker – TBA 
Intro to Regression 

9 TBA    

8  2/24 Simulation 
Network Modeling 

12, 5 TBA    

9  3/3 Queuing Theory  
Book discussion 
Finish material/Course Review 

13 
 TBA   15 minute formal 

status update present. 

10  3/10 Final Exam  TBA  Draft report due

11  3/17 Project Presentations Project reports due

Grading 

Homework and guest speaker reports 25%
Miniquiz 5%
Midterm 10%
Final exam 15%
Participation & peer evaluation 10%
Group project 35%

Total 100%



The class will make extensive use of Blackboard All students will be given Blackboard 
accounts for accessing the course and will be required to use it regularly. If you do not 
have Web access already, you should apply for a free student account from Portland State 
University or the Department of Engineering and Technology Management.  

The address for PSU's Blackboard courses is http://psuonline.pdx.edu/ . This page 
provides links to student resources and listings of courses offered in part using 
Blackboard at Portland State University.   

Homeworks are due the week after they are assigned.  Guest speaker reports should be 
about three pages in length (double spaced) and will also be due the week after they are 
presented.  Guest speaker reports will count as separate homework assignments and will 
have a place available for their upload in the homework area of Blackboard.  The guest 
speaker reports should include a summary of what the speaker said as well as a 
thoughtful critique.  Please be sure to call attention to things you found particularly 
interesting or surprising as well as things that you may disagree with.   

The focus of this class will be on learning how to apply, formulate, solve and interpret 
management problems using operations research techniques.  We will principally be 
using the most widely distributed operations research tool - the spreadsheet. Microsoft 
Excel and the built-in Excel Solver will be used extensively. Users of other spreadsheets 
or other operations research tools should contact the instructor.  The spreadsheet in 
OpenOffice apparently has similar functionality as does Gnumeric.  Basic familiarity 
with Microsoft Excel and Microsoft Windows is assumed. If you are unfamiliar with 
Excel and/or Windows, contact the instructor. 

http://www.gnome.org/projects/gnumeric/ 

We will be using a more powerful optimization package from Dash Optimization 
periodically during the course.  A student version of the software can be downloaded for 
free from www.dashoptimization.com.  The restrictions in the free student edition of 
Xpress-IVE are the following: 

• Maximum number of constraints (rows): 400 
• Maximum number of variables (columns): 800 
• Maximum number of matrix coefficients (elements): 5000 
• Maximum number of binary and integer variables, etc (global elements): 400 

An unrestricted version of Xpress-IVE is available for student use in the ETM Computer 
Lab.  This software may be very helpful for group projects for reasons discussed later in 
class. Students in the class are welcome to use the ETM Computer Lab.    



Learning Objectives  

• Be able to conduct a real-world application of operations research  
• Be able to formulate operations research models to address a variety of 

technology management related problems  
• Implement, solve, and interpret operations research models  
• Be able to convey technical information  
• Critique current research and application of operations research models 

Blackboard accounts 
All PSU students registered for the course with PSU ODIN computer accounts should 
automatically have Blackboard access for this class the day after the first class session.  If 
you are not yet registered, have registered through another institution, or use a 
Blackboard account other than your odin account (such accounts frequently start with the 
letters gs) please contact the instructor by e-mail to request Blackboard access.  Be sure 
to include the course name and any other relevant information. 

If you are registered for the course through PSU but do not have an ODIN account, you 
can apply for an account on-line through a link from the PSU Online website 
(http://psuonline.pdx.edu/).  

There are extensive handouts available on-line describing how to access and use 
Blackboard.  Please read through the "Student Login Instructions" and the "Technical 
Tips" sections.  If you still have questions or problems, please contact the instructor or 
the TA.  

Frequently Asked Questions 
Can we work together on homework?  
You can compare solutions and consult with each other but everyone must do their own 
homework and turn them in separately.  Many people find it helpful to practice the 
formulations of additional problems that are not assigned.  Study teams can be very 
useful to compare solutions to these problems. 

What are the projects and where can I get project topic ideas?  
The project consists of a significant application of the tools and techniques covered in the 
course.  The last week of the course will consist of project presentations.  A written report 
of the project will so be due at the same time.  Three copies of the project should be 
turned in.  The first copy will be graded and returned.  The second copy should be bound 
with a binder clip for filing in the ETM Main Office.  The third copy is for the instructor's 
reference.  In addition to the project report, this copy should include each cited paper as 
well as relevant pages from books.  The third copy should be in a 3 ring binder with the 
project title, project team members, course name, and year labeled on the outside spine of 
the binder.  



You can find project topic ideas from a variety of journals such as IEEE Transactions on 
Engineering Management, Management Science, and Interfaces.  Most of the articles in 
Interfaces are detailed descriptions of successful applications of operations research and 
management science techniques to solve real management problems.  These articles are 
very easy to read and provide excellent ideas of how to apply the tools and techniques 
from our class to improve your company's problems.  

How do I turn in the homework and how is it graded?  
Except for the first homework, all homework assignments must be turned in in through 
Blackboard as Excel spreadsheets. The problems from a week's assignments should all be 
in turned in as a single file with each problem or section of a problem on a separate sheet 
within the same workbook.  The tab for the worksheet should clearly and unambiguously 
indicate the chapter and problem number (and part of problem where appropriate.)  Your 
name should also appear in the first row of each sheet.   

The homework grade will be calculated as an average of all of the homework scores 
except the lowest score which will be dropped. Homework should be turned in 
electronically through Blackboard's assignment dropbox.   

Late homework will not be accepted. It will instead be counted as a zero and may be used 
as the homework score to drop. Clarifications regarding homework problems may be 
periodically posted to the discussion boards of Blackboard.  

Do I need the optional references? 

Simple answer – no.  The optional texts do not need to be purchased but have proven to 
be popular with students from past classes.  The book, Applications of optimization with 
XpressMP provides a rich set of models that can be adapted to different applications.  It is 
not necessary since documentation on the Dash Optimization software including the 
MOSEL language is available online.  It can be downloaded from the web as a PDF for 
freed. 

Albright's book provides a very good set of examples of developing decision support 
systems using Excel and Visual BASIC for Applications within the Excel environment.  
Even non-programmers will find it easy to follow and this can be very helpful with your 
project.  Other books on Excel VBA programming can also be useful – I found 
Walkenbach’s early editions very helpful when I was doing significant VBA 
development. 

Some students may find a comprehensive Microsoft Excel reference book useful.  Even 
experienced Excel users typically find in this class that they use Excel to do things that 
they haven't tried before.  I like the Que books in general but you can pick a book that 
you like.  Try to make sure that it includes something on VBA though. Also, you can get 
the version that matches the version of Excel that you are using or one version older.   

 


