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1. Purpose: This memorandum describes the objectives, philosophy, policy, and procedures for MA381.

2. Objectives:  This course is an extension of optimization procedures studied in single and multivariable calculus.  Throughout this course, you will be required to review various topics from MA104 and MA205/MA253.  Mastery of these skills will greatly increase your understanding of the MA381 material.  At the end of this course you will have examined several techniques used to solve the various classes of nonlinear optimization problems.  Additionally, you will have explored various conceptual ideas associated with both the theory and application of nonlinear optimization techniques.  The following are specific course objectives.  

A. Blocks One – Three

i. Understand and formulate nonlinear programming models.

ii. Understand the definitions of convex functions and convex sets and their importance in nonlinear programming. 

iii. Learn symbolic, graphical, and numerical procedures to optimize single variable functions in unconstrained optimization problems using the dichotomous, Golden Section Search, Fibonacci search, and Newton’s method techniques. 

iv. Understand the importance of the Weierstrass’s Theorem in solving optimization problems.

v. Understand the use of the Hessian matrix in determining optimality for optimization problems.

vi. Understand the role of positive and negative definiteness in determining optimality.

vii. Be able to create a 2nd order Taylor polynomial approximation for a given function and then use this function to determine optimality.

B. Blocks Four – Six
i. Understand the method of steepest ascent and descent for solving unconstrained optimization problems.

ii. Understand Newton's Multi-variable method for solving unconstrained optimization problems.

iii. Understand Lagrange multiplier methods to include sensitivity analysis for solving constrained optimization problems.

iv. Understand procedures for solving constrained optimization problems using Kuhn-Tucker optimality conditions.  

v. Understand the reasoning and information contained in the Kuhn-Tucker necessary and sufficient conditions for optimality, and how to apply these conditions to algebraically and graphically verify that a point satisfies these conditions.

vi. Grasp the fundamental ideas behind computational complexity theory.
vii. Apply course material to modeling and solution of more difficult problems. 

3. Philosophy:  

A. Fundamental math skills.  Throughout this course we will be learning various mathematical optimization techniques.  Success in applying many of these techniques will be directly correlated to your mastery of math skills learned in previous core math courses, particularly MA205/MA253.  You should review applicable skills as required.  Learning the fundamental skills will be a personal responsibility. 

B. Visualization.  Also throughout the course we will focus on the conceptual understanding of the mathematics.  Along with your mastery of previous math skills, your level of success in this course will depend on how deeply you understand the mathematical concepts presented and can actually visualize what is going on.  With every topic you should strive to understand what’s really going on, why it’s important, and how to apply it.  More than in any of your previous math courses, it will pay to strengthen your visualization skills.  Being able to “draw a picture,” whether in your mind, on paper, or using technology, will make a world of difference in this course. 

C. Academic Integrity.   The basic philosophy associated with academic integrity is not unique to West Point: “if you did not do the work, you must give credit to the person who did.”  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 Dean’s Documentation of Written Work. 

D. Projects, presentations, and graded homework problems may be used to re-enforce concepts and procedures introduced in this course.  Students must follow the guidelines set forth in the Dean's Policy on Documentation of Written Work (2005).  All submissions of written work will have a title page and appropriate documentation as required. 
E. Study Suggestions:  Before coming to class it is imperative that you have read the assigned material and have a general understanding of the concepts at hand.  You should use the class time as an opportunity to clear up any problem areas you have.  After the lesson, but before the next, you should spend a minimum of about 25% of your study time reviewing the concepts from the previous lesson and completing any incomplete problems.  The suggested problems for many lessons will involve topics from the previous lesson in order to ensure mastery.   Remember that if your instructor asks you to submit problems to be graded, all must have appropriate documentation.  As you will soon see, many of the lessons build upon one another. 
F. Assistance:  When seeking out-of-class assistance from your instructor, if a particular period of time is needed, make an appointment. 

4.  Administration:
a. All lesson assignments and handouts are provided via the MA381 webpage located at http://www.dean.usma.edu/departments/math/courses/ma381/.  I will make changes / additions to this syllabus as the semester proceeds, so be sure to check it prior to preparing for each class. 


b. Texts:


(1) Winston, Wayne and Venkataramanan, Munirpallam, Introduction to Mathematical Programming, 4th Edition, Pacific Grove CA, Brooks / Cole, 2003.


(2)  Stewart, Calculus, Concepts and Contexts, 3rd Edition, New York, Brooks / Cole, 2001.


c. Software: Mathematica, EXCEL, LINGO and others as appropriate.
5.  Course Evaluation Plan:  1000 points are possible in this course. 
Event

     
   
    Total Points



WPRs (2 @ 200pts)


400
Homework Sets (2 @ 100) 

200
TEE 




300
Total                               

900
6.   Grading:  

a. Final course grades will follow the Department of Mathematical Sciences guidelines:




Percentage Mark

Grade



90 ( Mark ( 100

   A




80 ( Mark < 90


   B




70 ( Mark < 80


   C




65 ( Mark < 70


   D

                                               Mark < 65


   F

b. Cadets who score less than 50% on the TEE, regardless of their final course average, or whose final course average is less than 65% may fail the course.

c. Attendance for the WPR is mandatory.  Except in emergencies, cadets will not make any appointments that could preclude their attendance for a WPR.  
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