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MEMORANDUM FOR Students of MA481, Linear Optimization 

SUBJECT: Instructional Memorandum
1.  Purpose.  The purpose of this memorandum is to explain to the student the course objectives, the fundamental philosophy, and the lesson assignments for MA481.  

2.  Prerequisite.  MA371-Linear Algebra.  MA481 is a senior-level mathematics course.  Students of this course should have a good understanding of the notation and operations of calculus and linear algebra.

3.  Course Materials.  


a. Course text: Introduction to Mathematical Programming, Operations Research:  Volume One (Fourth Edition), Wayne L. Winston and Munirpallam Venkataramanan, Duxbury Press, 1995, ISBN: 0-534-35964-7.  Various supplemental handouts will be distributed throughout the semester.

b. Software:  LINDO (part of textbook distribution), Mathematica, Excel, AMPL/CPLEX.
COURSE WEB PAGE:  http://www.dean.usma.edu/departments/math/courses/ma481/
4.  Course Objectives.  


a. Develop an understanding of the mathematical concepts associated with linear optimization and their relationship to real world situations, including formulations of linear programming problems.


b.  Develop a rigorous mathematical understanding of the simplex method and underlying geometric ideas associated with this method.


c. Develop an understanding of duality and complemenary slackness conditions for linear programs.


d.  Develop an understanding of sensitivity analysis (SA) and learn the basic techniques of SA and their relationship to Lagrange Multipliers.


e. Develop a mathematical understanding of fundamental linear integer optimization concepts and techniques including branch-and-bound, cutting planes, and lifting constraints.


f. Be able to use software, such as MS EXCEL, LINDO, and AMPL/CPLEX to solve linear and linear integer optimization problems.


g. Be able to independently read and understand a technically-oriented textbook.

5.  Course Philosophy.  This course explores the mathematical underpinnings of linear programming in support of Operations Research, Systems Engineering, and Math majors.  Linear programming is the most prevalent mathematical programming tool used by OR analysts in military, business and industrial organizations.  The concepts and techniques introduced in this course can be applied directly to problems you will encounter in your military career, and are a foundation for graduate study.  The course execution parallels the textbook.  You are responsible for all text material regardless of whether or not it is discussed in class.   

6. Academic Integrity.   At West Point, we are committed to the philosophy of academic integrity because it is solidly consistent with the ethical expectations of professional military officers and the fundamental tenets of the Cadet Honor Code.  We rely on your documentation of submitted written work to assess the degree to which you understand the material of the course.  Any work that you submit which will be used by your instructor to assess your understanding of course material must contain proper documentation in accordance with the USMA documentation guide (Documentation of Written Work). 


Problem sets will be used to re-enforce the more iterative and manipulative optimization procedures.  Problem sets will have a title page and follow the Dean’s Policy on Documentation of Written Work.

7.  Assessment.  The assessment tools in this course will be structured to test your insights and understanding of the material beyond algebraic manipulation associated with solution methods.  The minimum graded requirements for the course are:



Exercise

Frequency
Percentage
Total Points


Quizzes

  1

10%

 100



Graded Hmwks
TBD

10%

 100


Instructor grade
  1

10%

 100


WPRs

  2

40%

 400



TEE

  1

30%

 300







Total
1000

8.  Assignments.  Each daily lesson assignment (reading and suggested problems) can be found on the course web page.  Homework will be assigned throughout the course.

9.  POC for this memorandum is the undersigned by phone at x5870, in his office located in TH238a, or via email.






STEVEN B. HORTON
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