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	Mail Code: 4020
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Catalog Information

	Course Prefix AND Number: MATH 740

	Department: Mathematical Sciences

	Course Title: Mathematical Waves Propagation Theory and Application I

	Abbreviated Title (25 characters max): MathWaves Theory& Appl. I

	Catalog Description (50 word max):  The scalar, vector, and tensor wave nature of matter. Techniques of linear and non-linear modeling of natural occurrences and their role in understanding mathematical inversion with applications from earth system and space science.
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	Number of Credits -
	Fixed 4
	Variable      
	to/or      
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	May course be repeated for credit 
	Yes  FORMCHECKBOX 

	No  FORMCHECKBOX 
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Course justification:


The newly proposed Ph.D. program in Mathematical Sciences will require some courses specifically designed to teach students how to apply some mathematical tools to practical research problems which arise in earth system and space sciences.  Wave propagation theory and applications are integral parts of most relevant natural phenomena. They do play a major role in understanding and explaining the different manifestations of natural forces. In addition to rigorous academic training, wave propagation analysis provides the students  with a significant platform to bridge the gap between the classroom  exercises and the actual needs of the work place. 

Relationship to program assessment objectives:

This course, by being of both a theoretical and of an applied nature, satisfies assessment objectives of the Applied Mathematics Concentration of the new Proposed Ph.D. program in Mathematical Sciences.  In particular, it meets the objectives of recognizing and applying wave propagation analysis and representation to practical solutions of real and very complex problems of earth system and space sciences.

Budgetary impact:

There are already faculty in the Department of Mathematical and Computer Sciences with the skills to teach this course.
Course description:

 The scalar, vector, and tensor wave nature of matter. Techniques of linear and non-linear modeling of natural occurrences and their role in understanding mathematical inversion with applications from earth system and space science.
Course requisites:


Prerequisite: MATH 729 or consent of instructor

Course objectives and tentative course syllabus:



•
This course will focus on the fundamental theory and applications of mathematical wave
             propagation. 

•
In addition, the course will introduce the students to diverse techniques of asymptotic 
            analysis. 

•
Moreover, this new course will introduce current topics in the field of applied
            mathematical wave propagation and their relations to earth system and space sciences. 

•
In particular, students will become familiar with ‘the question of a well-posed or ill-posed
            problem” in Applied Mathematics.

•
Students will be able to conduct rigorous waves propagation calculations using linear and
            nonlinear boundary layer theories.  

Outline
Weeks

  Topics





1
              Mathematical Question of Wave propagation

2
              Boundary Conditions and Choice of Coordinates System

3
              Mathematics of the Scalar Wave Propagation 

4
              Application of Scalar Wave Propagation

5
              Mathematics of the Vector Wave Propagation

6
              Application of Vector Wave Propagation

7
              Mathematics of Dyadic Wave Propagation

8
              Application of Dyadic Wave Propagation

9
               Introduction to Asymptotic Boundary Layer Theory

10
               Problems with Moving Boundary Conditions

11
               Wave Propagation in the Atmosphere

12
               Wave Propagation in the Ocean

13
               Wave Propagation in Solids

14
               Introduction to Nonlinear Inversion Theory

15
               Mixed boundary Analysis in Waves Propagation Theory
Text:
Davis, Julian L.,  Mathematics of Wave Propagation, Princeton, Princeton University  Press, 2000.

Grading Policy:


  The following grading policy will be applicable to this course:



a
 Midterm Examination 

30%



b
Comprehensive Final Examination
40%



c  
Homework 



10%



d         Scientific Research Paper

20%
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