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Course name: MATH 525  Methods of Applied Mathematics
	
Department: Mathematics
	Semester

	
	
	
			1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	42
	0
	0
	48
	60
	 90
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	Good knowledge of  Advanced Calculus I-II. ODE, PDE.

	Course Description
	Calculus of variations. Euler-Lagrange equations. Various applications including isoperimetric problems and computer vision. Basics of PDEs. Derivation of basic PDEs via vectorial approaches. Derivation of basic PDEs via variational principle. Separation of variables & boundary conditions. Importance of the boundary conditions. Basics of Fourier series. Sturm-Liouville problems. Green's functions.  Eigenvalue problems via variational principle. Linear integral equations.

	Course Contents




		Weeks
	Subjects

	       1
	Calculus of variation with one independent variable.

	2
	Calculus of variation with one independent variable.

	3
	Variational problems with functional dependent on functions of several independent variables having first order derivatives. 

	4
	Variational problems in parametric form, variational problems with subsidiary condition (simple case only).
Isoperimetric problems and applications. 

	5
	Derivation of basic PDEs via vectorial approaches.

	6
	Derivation of basic PDEs via variational principle. 
Separation of variables & boundary conditions. Importance of the boundary conditions.

	7
	Derivation of basic PDEs via variational principle. 
Separation of variables & boundary conditions. Importance of the boundary conditions.

	8
	Fourier Integral Transform:
Properties of Fourier transform, Fourier sine and cosine transform, 

	

9
	Fourier Integral Transform:
Application of Fourier transform to ordinary and partial differential equations of initial and boundary value problems


	10
	Fourier Integral Transform:
Evaluation of definite integrals. 


	11
	Integral equations:
Definition of integral equation.
Eigenvalues and Eigenfunctions. 
Reduction to a system of algebraic equations.
Reduction of ordinary differential equations into integral equations. 


	12
	Integral equations:
Definition of integral equation.
Eigenvalues and Eigenfunctions. 
Reduction to a system of algebraic equations.
Reduction of ordinary differential equations into integral equations. 


	13
	Fredholm integral equations.
Conditions of Uniform convergence and uniqueness of series solution. 
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	Volterra Integral Equations. 





	Course Objectives

	The objective of the course is to familiarize various mathematical methods to solve integral equations arise in physical sciences. 

	Learning Outcomes and 
Competences
	Students who successfully complete the course will be able to:
· analyse and describe various mathematical methods to solve integral equations
· give mathematical formulations of problems in physical sciences using calculus of variation 
· apply mathematical concepts and principles to perform computations
· create, use and analyze graphical representations of mathematical relationships


	Textbook and /or References

		      References:

· Hildebrand, F. B. (2012). Methods of applied mathematics. Courier Corporation.
· Folland, G. B.(1992) Fourier analysis and Its Applications, AMS.
· Bender, Carl M. and Orszag, Steven A. Advanced Mathematical Methods for Scientists and Engineers. 
· Guenther, Ronald B. and Lee, John W. Partial Differential Equations of Mathematical physics and Integral Equations.
· Courant, R., Hilbert, D. (2008). Methods of Mathematical Physics: Partial Differential Equations. John Wiley & Sons.
· Raisinghania, M. D. (2007). Integral equations and boundary value problems S.Chand.




	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizes
	0
	0

	
	Assignments
	4
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	7
	100

	ECTS Allocated Based on 

Student Workload
	Activities
	Quantity
	Duration
	Total Work Load

	
	Course Duration
	14
	3
	42

	
	Hours for off-the-c.r.study
	14
	5
	70

	
	Assignments
	4
	20
	80

	
	Mid-terms
	1
	10
	10

	
	Project
	1
	20
	20

	
	Final Examination
	1
	18
	18

	
	Total
	35
	72
	240

	Instructors
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