[image: image3.wmf]
DEPARTMENT OF MATHEMATICAL SCIENCES
United States Military Academy

West Point, NY 10996
AY 04-02
15 August 2003

INSTRUCTIONAL MEMORANDUM NUMBER 113-1


AY 04-02
15 August 2003
INSTRUCTIONAL MEMORANDUM NUMBER 113-1

MA113/MA103X – MATHEMATICAL MODELING

[image: image1.wmf]
1. Purpose:  This memorandum announces administrative information, required mathematical skills and recall knowledge, and the class attendance schedule for MA113.  This memorandum will be read thoroughly and then kept in your mathematics notebook.
2. Course Introduction:  
a.  MA103, Discrete Dynamical Systems, is the first of four courses in the USMA mathematics core curriculum.  As part of the ongoing process of updating the core curriculum, MA113, Mathematical Modeling, is the designation for a revised first course designed to be equivalent to MA103.  The 12 sections (A01-D03) of the revised program will be designated as MA113 for administrative efficiency.   All cadets enrolled in MA113 will have MA103 on their schedules and will be awarded credit for completing MA103.
b.  The focus of MA113 is to use effective problem solving and modeling techniques to find solutions to complex and often ill-defined problems.  Introductory materiel on modeling problems relating to management science, financial forecasting, population growth and decay, and predatory prey problems motivate the study of the modeling and problem solving processes.  The course also provides introductions to elementary matrix operations and matrix methods, logic, graph theory, recursive sequences, and markov chains.  Several applications of these subjects are studied and applied through project work.  Computer software, such as Microsoft Excel and Mathematica, is used to demonstrate, model, and solve problems throughout the course. As we continue the process of updating the core curriculum, you can expect the interim designation of your core  mathematics sequence to be: MA104X/114, Calculus I, MA205X/MA215, Calculus II, and MA206X/215, Probability and Statistics.  
3. Texts Used:  
a. FAPP:  For All Practical Purposes, Mathematical Literacy in Today’s World, 6th Edition, COMAP.

b. P&P:  Principles and Practices of Mathematics,  COMAP. 
c. CliffsQuickReview, Algebra II.

d. CliffsQuickReview, Trigonometry.

4. Software Used:
a. Mathematica - Wolfram 

b. Word – Microsoft

c. Excel- Microsoft

d. PowerPoint - Microsoft

5. Attendance Schedule:
a. MA113 is a 4.0 credit hour course and therefore does not follow the Day 1 / Day 2 schedule of a 3.0 credit hour course.  Your academic schedule reflects which hour you are scheduled for MA113 (shown as MA103 on your schedule.)  Enclosure 1 is the schedule, or syllabus, for this course.  You are required to be in class during your scheduled hour on the dates indicated.
b. Attendance at Written Partial Reviews (WPR) is mandatory.  Except in emergencies, cadets will not make any appointments that could preclude their attendance for a WPR.  Any cadet missing a WPR will be required to take a make-up exam.
6. Course Summary:

	Advanced Lessons
	48

	Lesson Reviews
	2

	Problem Solving Labs
	8

	Written Partial Reviews
	6

	Term End Examination
	1

	Total Attendances
	65


7. Course Evaluation Plan:
	Event

	Points

	Percentage


	Instructor Points (Quizzes/Hmwk/Etc)

	550

	22.00%


	Projects (2 @150)

	300

	12.00%


	Written Partial Reviews (WPRs) (3 @ 300)

	900

	36.00%


	Portfolio

	50

	2.00%


	Term End Examination (TEE)

	700

	28.00%


		2500

	100.00%



	
	
	

	
	
	

	
	
	


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

9. Graded Events and Recall Knowledge:

a. Your success in college level math, science, and engineering depends on a firm understanding of pre-calculus material.  Through a careful study, the math, science and engineering departments have determined those mathematical skills that are crucial to your success in the 46 credit hours of required math, science, and engineering curriculum at USMA.  Our experience indicates that if you lack a good understanding of these skills, you will be hampered in subsequent courses.  

b. Enclosure 2 is a list of the mathematics skills you must possess to be successful in the Core Curriculum.  You should review the skills listed in Enclosure 2.  To aid you in this course, you have been issued CliffsQuickReview, Algebra II and Trigonometry.

c. Enclosure 3 is a listing of expected recall knowledge.  You are expected to know, for immediate recall, all of the items listed after the lessons indicated.  These items may be tested on future Fundamental Skills Exams.  Enclosure 4 is a list of required skills in scientific computing. 

d. You will be graded on the clarity and correctness of your work.  You will NOT be graded solely for “the answer”.  It is therefore imperative that you show your work.  Focus on presenting a logical progression of mathematical work.  Report numerical values in accordance with the Dean’s memorandum dated 29 May 1998.

10. Out of Class Work:  

a. The Study Problems and Readings listed for each lesson in the MA113 Course Guide are all considered part of your daily preparation for class.  You will be expected to show your work daily in class.
b. All required out of class work constitutes Homework as defined in the Dean’s Documentation of Written Work (DWW).  You will prepare and submit homework in accordance with the Dean’s DWW and The Little, Brown Handbook.

11. Projects: 
a. You are required to complete two out-of-class academic projects for submission and presentation.  Projects serve as a chance for the students to synthesize the material covered in the course over the previous week or two.  Problem Solving Labs in conjunction with the project will provide students an opportunity to use technology to explore, discover, analyze, and understand the behavior of a mathematical model of a real world phenomenon.  The Project will be completed in formal groups assigned by your instructor.

b. All projects will be enclosed in a standard brown cover.  DWW specifies the title page format.  A one page Executive Summary briefly summarizes the problem in your own words and includes a summary of your group's findings for each requirement.  Following a Table of Contents page, the remaining pages contain the work needed to complete the requirements.  In this main body of the project you will include a discussion of the solution techniques to each problem, the answers to the particular questions, illustrative graphs and the basic computations needed to produce your results.  Supporting documentation, to include any computer printouts and lengthy computations, may be included as tabbed appendices to the body of the paper.  Mathematical calculations and all text will be typed.  The last page(s) will contain any documentation endnotes and/or sources.  You can obtain further guidance about project submissions from your instructor and the MA113 web site.

12. Portfolios:  For your use in later courses, you are required to prepare an electronic portfolio of your work in MA113.  The notebook computer provides a tremendous resource for storage and organization of information.  This resource avails the opportunity for students to transfer learning across time and between courses.  Your instructors will provide guidance on organizational strategies and file-naming protocol.  Informal assessments of a student’s electronic portfolio will provide information regarding the ability to understand relationships between mathematical concepts.  Additionally, you should keep a hard copy portfolio of your work in MA113 which is not completed on the computer.  The hard copy portfolio is enclosed in a standard brown cover.  The first page is a title page using the format specified in Documentation of Written Work.  The second page is a table of contents.  The next section contains your reflective summaries for each block of instruction in MA113 (as determined by your instructor.)  The remaining pages are examples of your work.  As a minimum you must include your WPRs, FSE, and personal copies of your projects and all graded work to include instructor homework and quizzes.

13. Writing:  The goals of requiring students of mathematics to write about their knowledge are to ensure that each student can communicate effectively and to ensure that he or she thinks clearly and logically.  As such, at various times throughout this semester, you will be required to describe in writing the reasoning process used in a particular solution technique.  You may have to express your understanding of a concept or your interpretation of solution results.  You may have to compare and contrast solution techniques.  Certainly, you will have to convey your mathematical ideas in an articulate manner.
14. Classroom Rules:  Cadets are expected to maintain proper military bearing and appearance during instruction.

a. At the blackboard, print your name in the upper right corner and separate work that relates to distinct parts of an assignment.  
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b. In all, work be logical, neat and organized.

c. Rules common to blackboards, written work, and examinations:

(1) Draw figures for all problems when appropriate.

(2) Properly identify all solutions by double underlining each answer and writing "ANS" afterward.  

(3) If necessary, use a straight-edge to draw straight lines for graphs and diagrams.

d. Recitation procedures:

(1) When called upon to recite, a cadet will stand on that side of the blackboard which least obstructs the view of the majority of the class and will use a pointer to point out details of the board problem.

(2) The cadet will make the oral presentation in the following manner:

(a) Provide a brief but clear statement of the problem to be solved or exposition to be rendered.

(b) State the planned method of solving the problem.

(c) Explain the steps in the solution.

(d) Ask for questions and lead the classroom discussion of the problem.

(e) Address the students of the section, not the instructor or the blackboard.

(3) Other members of the class should position themselves to observe the blackboard of the reciting cadet.

15. Study Suggestions:
  

a. The Course Guide for MA113 provides information for each lesson.  Each lesson page includes the lesson objectives and study assignment, as well as suggested problems, study questions, and technology guidance.  Use the information in the MA113 Course Guide, course web page and your textbooks, as well as your calculator and computer, to prepare thoroughly for each class.

b. Before beginning an assignment, survey the lesson by reading the lesson objectives and scanning the reading assignment.  The lesson objectives help to identify the important concepts you need to understand in your reading.  Formulate questions about the lesson that you want to answer in your reading and study.  Read the assigned pages of the lesson.  Then, recite by working the study problems and ensuring you can answer your original questions.  Your instructor may assign different problems than those listed.  If you are not sure what problems to work, contact your instructor.  Finally, before attending class review the lesson objectives, your study notes and the drill problems to insure you understand the important concepts.  This method is referred to as the SQ3R method of study.

c. Clearly, your textbook, calculator, computer software, as well as your instructor are important resources for learning.  Another important resource is your classmates.  If assistance is needed outside of class, first try to work with your classmates.  Whatever your question, it is likely somebody else in the class has already considered it and has some ideas for an answer.  The key here is to talk to one another.  The Department of Mathematical Sciences makes its Library (Thayer 256) available for individual study and the Math Clinic (Thayer 226) available for individual and group study.  You may also make an appointment with your instructor for Additional Instruction.

d. When in the classroom, assume an active role.  Pay attention to what the instructor and your classmates are saying.  Ask questions.  Take sufficient notes, but do not attempt to copy word-for-word everything that is said or written on the board.  Write down key ideas and concepts.  Use both your mathematics notebook and textbook for taking notes.

e. You are encouraged to build a cumulative glossary by defining and using words given as Essential Terms in each lesson.  Your instructor may require this glossary or assign other writing assignments.

f. Learning is a cooperative - not a competitive - activity. 

16. Course Philosophy.  For many of you this is one of your first college-level mathematics course.  The USMA mathematics curriculum focuses on applying mathematics to model and solve problems.  Your instructor will expect you to come to class prepared for the lesson and ready to participate.  Be logical, be neat and be organized in your work.  The efforts you make outside of class will ensure the 55 minutes in class are most productive for learning.  I think you will find this course interesting, applicable and enjoyable.  Welcome back to the Department of Mathematical Sciences and have a great semester!
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