King Fahd University of Petroleum & Minerals
Department of Physics
Physics 571 Advanced Methods of Theoretical Physics
First Semester 2006 – 2007 (Term 061)

	Catalog Data

	:
	PHYS 571 is designed to provide first-year graduate students with the mathematical background for subsequent studies of advanced mechanics, electrodynamics and quantum theory. Topics treated include: ODE; infinite series; Evaluation on integrals; Functions of complex variables; Integrals transforms; Linear vector spaces and operators; Partial Differential equations; Eigenfunctions and eigenvectors; Green's function; Integral Equations. (Credit 3)

	
	
	

	Textbook
	:
	Mathematical Methods of Physics, by J. Matthews and R.L. Walker (Benjamin, 1970) 2nd Edition.



	Reference
	:


	1- M. Boas, Mathematical Methods in the Physical Sciences (in bookstore), John Wiley & Sons; 3rd  Edition (19..).

2-G. Arfken and H. Weber, (on the web) Mathematical Methods for Physicists, 5th Ed. Harcourt / Academic Press (2000):

	
	
	

	
	
	

	Instructor-Coordinator
	:
	Dr. T.A. Al-Aithan, Bld. #6-220, 860-2861. alaithan@kfupm.edu.sa.

	
	
	

	Goals
	:
	The course is designed to give graduate students in physics an advance level of understanding in Mathematical Methods and serves as basis for research in this, as well as related fields.  This is a course where the methods of the theoretical physics are simply studied.

	
	
	

	Topics
	
	1. ODE.
2. Infinite Series
3. Evaluation of integrals.
4. Integral Transforms.

5. Vectors and Matrices.

6. Special Functions.

7. Partial Differential Equations.

8. Eigenfunctions, Eigenvalues and Green's functions.

9. Integral Equations.

	
	
	

	Grading Policy
	:
	The total grade will be based on raw scores with the following distribution:

1. Exam I                    20%

2. Exam II                   20%
3. Final                        30%

4. Homework              30%




 Lecture Schedule

Physics 571 Advanced Methods of Theoretical Physics
First Semester 2006 – 2007 (Term 061) 
	Week
	Date
	Ch #
	Topics

	1
	10 Sep.

12 Sep.
	Appdx.  A. 
1.1
	Introduction and overview. Complex variables.
ODE, Solutions of closed forms.

	2
	17Sep.

19 Sep.
	1.2+2.2
2.1
	Power series solutions.
Convergence of infinite series.

	19 Sep. Last day for dropping courses without permanent record

	3
	24 Sep.

26Sep.
	2.3
3.1
	Transformation of series.
Elementary integration methods. Contour Integration

	4
	01 Oct.

03 Oct.
	2
2
	Fourier Series (F.S.)
Discrete Fourier Series

	5
	08 Oct.

10 Oct.
	3
3
	Continue Fourier Series

Fourier Transform (F.T.)

	
	
	
	12Oct. - 27Oct.– EID Al-Fitr Brake

	6
	29 Oct.

31 Oct.
	3

3
	Fourier Transform of Derivative and Integral.
Derivative and Integration of  F.T. "Integral  Transform" 8.4

	7
	05 Nov.

07 Nov.
	3

4
	Convolution Theorem.
Lorentz Transform (L.T.)

	8
	12 Nov.

14 Nov.
	4

4
	L.T. translation, convolution and examples.     

Continue L.T. translation, convolution and examples           

	9
	19 Nov.

21 Nov.
	4

5
	Linear Vector Space: Groups and Fields.
Linear Transform, Operators              Exam#1

	10
	26 Nov.

28 Nov.
	5

5
	Inverse Matrix, change of basis and similarity transform.
Eigenvalues and Eigenvectors.

	11
	03 |Dec.

05  Dec.
	5

6
	Inner product and Orthonormality
Gram-Schmidt orthognality; Hermtial and Unitary Transform.

	12
	10 |Dec.

12 |Dec.
	6

6
	Sturm-Liouville theory, Special Function Equation and Legender Equation
Legender Polynomials 

	13
	17 Dec.

19 Dec.
	6

6
	Rodrigous  Formula, Associated Legender Polynomials, orthogonality

and spherical coordinates.
P.D.E. and Separation of variables.

	
	
	
	21 Dec.    09 Jan  05 Jan JanJan .– EID Al-ADHA Brake

	14
	07 Jan.

09 Jan
	7

7
	Continue Separation of variables.
Exam #2

	15
	14 Jan.

16 Jan.
	7

7


	Integral Equation
Continue Integral Equation


	20 – 30 Jan. 2007, Final Examination 


