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University of Management and Technology

Course Outline
Course code: PH-731                Course title: Advanced Mathematical Physics

	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	



Learning Objective:
This course develops advanced mathematical tools essential for theoretical physics. It covers vector and tensor analysis, special functions, complex variables, Fourier and Laplace transforms, Green’s functions, and partial differential equations. The objective is to equip students with strong mathematical skills required for advanced coursework and research in physics.
Learning Methodology:
Lectures will be combined with detailed derivations, worked examples, weekly assignments, and problem-solving sessions. Students will regularly apply mathematical methods to problems drawn from classical mechanics, electrodynamics, quantum mechanics, and relativity.

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%







Recommended Text Books:
1. G.B. Arfken, H.J. Weber & F.E. Harris, Mathematical Methods for Physicists, 7th Edition, Elsevier.
2. Mary L. Boas, Mathematical Methods in the Physical Sciences, 3rd Edition, Wiley.

Reference Books:
1. Riley, Hobson & Bence, Mathematical Methods for Physics and Engineering, Cambridge University Press.
2. Morse & Feshbach, Methods of Theoretical Physics, McGraw-Hill.


Calendar of Course contents to be covered during semester  
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Review of vector calculus and curvilinear coordinates
	Ch. 1

	2
	Tensor analysis and applications in physics
	Ch. 2

	3
	Complex variables, analytic functions, Cauchy integral theorem
	Ch. 3

	4
	Contour integration and residue calculus
	Ch. 4

	5
	Fourier series and Fourier transforms in physics
	Ch. 5

	6
	Laplace transforms and applications to ODEs
	Ch. 6

	7
	Gamma, Beta and zeta functions
	Ch. 7

	8
	Special functions: Legendre, Hermite, Laguerre polynomials
	Ch. 8

	9
	Bessel functions and spherical harmonics
	Ch. 9

	10
	Ordinary differential equations in physics
	Ch. 10

	11
	Partial differential equations: classification and methods
	Ch. 11

	12
	Wave, Laplace and diffusion equations in various coordinates
	Ch. 12

	13
	Green’s functions and integral transforms
	Ch. 13

	14
	Sturm–Liouville theory and eigenfunction expansions
	Ch. 14

	15
	Group theory basics and symmetry in physics
	Ch. 15

	16
	Applications and advanced problem-solving
	Ch. 16
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