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	1. Title of Course, Course Number and Credits:
Topics in Applied Mathematics, Math 4150                                                       3 credits
2. Description of Course:
The objective of this course is to give the student an understanding and appreciation of applied mathematics.  This will be accomplished by working through a variety of problems from the physical sciences.  Emphasis will be on modeling scientific phenomena rather than developing mathematical methods. Basic ideas and concepts will first be illustrated on simple problems, and they will eventually be extended to more complicated systems.

	3. Course Prerequisites:  
Math 3220 – Differential Equations

	4. Course Objectives:  

a) The main objective of this course is to provide math majors with an introduction to methods, techniques, and applications of modern applied mathematics.
b) To provide science majors with a powerful collection of mathematical tools for analysis of data and mathematical models in their fields.
c) To provide both pure and applied students preparing for graduate study with an introduction to classical applied analysis.

	5. Student Learning Outcomes:
Upon successful completion of this course, the student will be able to:

1. Effectively write mathematical solutions and their interpretation in a clear and concise manner. This will be assessed through assignments and exams. 

2. Demonstrate the ability to think critically by analyzing an application problem and understanding the mathematical basis of the problem.  This will be assessed through class assignments, tests and a final exam. 

3. Locate and use information to solve problems applied to diverse fields of study.  This will be assessed through assignments and exams. 

4. Work effectively with others to complete applications problems.  This will be assessed through graded assignments and class discussions. 

5. Demonstrate ability to integrate knowledge and ideas in a coherent and meaningful manner and apply them to other areas of study.
6. Upon successful completion of the course, students will be able to compute the series expansion of a function relative to any complete system of functions.  They will be able to use this to find the solution of a second order linear partial differential equation and apply the solution to problems in the physical sciences, mathematics, biological sciences, business and computer science. In addition they will be able to further research a problem to find other approaches to a solution.
7. By the end of the course, students are expected to describe the concepts of Fourier analysis as well as the description of functions as the superposition of basis functions.  They are expected to be able to find the Fourier series expansion of a periodic function, and the application to the solutions of partial differential equations in the physical sciences, mathematics, biological sciences, etc.
6. Topical Outline Of The Course Content: 
PRIVATE

a) Spring- Mass System: introduction, oscillations and damping
2 weeks

b) Pendulum: introduction, linear stability analysis, energy curves, phase plane analysis
2 weeks

c) Traffic Flow: introduction, density and flow, conservation of cars, interpretation of - velocity diagrams & flow-density diagrams
2 weeks

d) Overview of Mechanical Vibrations and Traffic Flow

1 week

e) Introduction to partial differential equations and trigonometric series, periodic functions, trigonometric polynomials and series, convergence. 
2 weeks

f) Introduction to Fourier series, wave equation and heat equation.
2 weeks

g) Introduction to Fourier Transforms

1 week



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

Lectures, homework and computer assignments

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

a) Mid‑term and final examinations

b) Homework assignments

	9. Suggested Reading, Texts and Objects of Study:

a) Tolsov, G. P., Fourier Series, Dover Publications, Inc., 1976.
b) R.Haberman. Mathematical Models Mechanical Vibrations, Population Dynamics, and Traffic Flow. SIAM Classics in Applied Mathematics, 1998.

	10. Bibliography of Supportive Texts and Other Materials:

· Brown, J. W., and R. V. Churchill, Fourier series and boundary value problems, Fifth Edition, McGraw‑Hill, 1993

· Davis, H. F., Fourier series and orthogonal functions, Dover Publications, 1989.

· Koerner, T. W., Fourier analysis, Cambridge University Press, 1988.
· R. Haberman: Elementary Applied Partial Differential Equations with Fourier Series and Boundary Value Problems. Prentice Hall, Inc., 1998.
· Stanley J Farlow: Partial Differential Equations for Scientists and Engineers, Dover Publications
· James, J. F., A Student's Guide to Fourier Transforms: with applications in physics and engineering, Cambridge University Press, 1995.
Sources for problems:

· Hsu, H. P., Applied Fourier analysis, Harcourt Brace Jovanovich, 1984.

· Koerner, T. W., Exercises for Fourier analysis, Cambridge University Press, 1993.
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