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	1.
	Title of Course, Course Number and Credits: 
Mathematical Modeling - MAEN 5090
	3 credits.

	2.
	Description of Course: 

This course emphasizes the role of mathematical modeling as a tool for learning and appreciating mathematical techniques. Applications are drawn from diverse areas such as discrete dynamical systems, mathematics of social choice, graphs and networks, linear programming, transportation and assignment problems, etc. Importance is placed on the role of modeling as a facet of problem solving and on the transformation of the curriculum through the use of computers to solve large sized problems. Extensive use of computer software is made throughout the course.

	3.
	Course Prerequisites:  

MAEN 5010: Math Modeling in Middle School Mathematics, MAEN 5020: Algebra and Applications and MAEN 5070: Calculus with Applications.

	4.
	Course Objectives:   

To introduce the techniques of mathematical modeling such as discrete systems, Models of Social Choice, Graphs and Networks and Linear programming to solve problems of optimization that arises in business, industry, health care etc. To emphasize the importance of mathematics in decision-making and the associated computational procedures.  To stress the importance of "asking the right question and viewing the real world problems with the right perspective."

	5.
	Student Learning Outcomes. 

Students will be able to:

· Identify the Problem.

· Classify the Variables 

· Determine Interrelationships Among the Variables Selected.  

· Make and test conjectures 

· Use real-world data to create mathematical models

· Solve the Model  to predict results based on the given data

· Verify the Model  

· Implement the Model  

· Maintain the Model


	6.
	Topical Outline of the Course Content:

 Modules (UMAP), will be chosen to represent a wide range of mathematical modeling of real-world problems. They may include
· Discrete Dynamical Systems 

· Optimization 

· System of Linear Equations 

· Linear Programming 

· Modular Systems 

· Graphs and Networks 

· Fair Division 



	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

This course is taught as a lecture course. Computers will be incorporated for classroom demonstrations, for solving problems that require large amount of computations and for testing models.    

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

1. Three short projects will be given.

2. A final project will be given. The topic of the final project will be chosen by the students and approved by the instructor. 

3. Short quizzes and some homework will be counted towards the final grade.

	9.
	Suggested Reading, Texts and Objects of Study:

COMAP, For All Practical Purposes, Introduction to Contemporary Math, Fourth Edition, W. H. Freeman, (1997) 

	10.
	Bibliography of Supportive Texts and Other Materials:

· Anderson, Sweeney and Williams, An Introduction to Management Science: Quantitative Approaches to Decision Making, Fifth Edition, West Publ., New York

· Berry, J.and Houston, K., Mathematical Modeling, Edward Arnold (1995) 

· Cook, T.M. and Russell, R.A., Introduction To Management Science, Second Edition, Prentice-Hall, Englewood Cliffs, and N.J.

· Edwards, D. and Hamson, M., Mathematical Modeling Skills, MacMillan (1996) 

· Edwards, D. and Hamson, M., Guide to Mathematical Modeling, MacMillan (1989) 

· Felps, Barry C., An Old Card Trick Revisited, The Mathematics Teacher, December 1976. 

· Giordano, Frank R., Weir, Maurice D. and Fox, William P., A First Course in Mathematical Modeling, Second Edition, Brooks/Cole Publishing Company (1997) 

· Maki, D. And Thompson M., Mathematical Models and Applications, Prentice-Hall, Englewood Cliffs, N.J.

· Sherbert, Donald R., Difference Equations With Applications, UMAP 322 (1988)

· Tannenbaum, Peter & Robert Arnold, Excursions in Modern Mathematics.



	11.
	Preparer’s Name and Date:

Dr. Marcelo Llarull, Fall 1999.

	12.
	Original Department Approval Date:

Fall 1979

	13.
	Reviser’s Name and Date:
Dr. Marcelo Llarull, Spring 2005

	14.
	Departmental Revision Approval Date:
N/A
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