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Course name: MATH 523 Partial Differential Equations I
	
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
	Undergraduate courses such as Calculus I-II and Differential Equations I-II. Beside ODE is desired but not prerequisite.

	Course Description
	First-order equations, characteristics. Classification of second-order equations. Laplace's equation; potential theory. Green's function, maximum principles. The wave equation: characteristics, general solution. The heat equation: use of integral transforms. 

	Course Content
		Weeks
	Subjects

	       1
	First order linear PDEs
· linear homogeneous equations
· characteristics

	2
	· linear nonhomogeneous equations
· well-posed problems 
· boundary and initial value problems

	3
	Second order PDEs
· Hyperbolic PDEs
· Parabolic PDEs
· Elliptic PDEs

	4
	Second order PDEs
· Hyperbolic PDEs
· Parabolic PDEs
· Elliptic PDEs

	5
	The wave equation and the diffusion equation
· characteristics

	6
	· solution of initial value problems
· maximum principles and uniqueness

	7
	Harmonic functions
· Laplace’s equation
· Poisson’s equation 
· maximum principles

	8
	
· Poisson’s formula for solutions of boundary value problems in disk 
· Green’s functions 
· Uniqueness 





	Course Contents




		Weeks
	Subjects

	9
	
General Fourier Series  : 
· Orthogonality 
· Eigenfunction expansions 
· Bessel functions and Legendre functions 


	10
	General Fourier Series  
· Orthogonality 
· Eigenfunction expansions 
· Bessel functions and Legendre functions 


	11
	General Fourier Series  
· Orthogonality 
· Eigenfunction expansions 
· Bessel functions and Legendre functions 


	12
	Some nonlinear equations

	13
	Some physical examples
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	Review





	Course Objectives

	This course aims to teach the basics of Partial Differential Equations (PDE), linear and nonlinear. It introduces a class of the most important PDE and the systems of PDEs arising in mathematics and physics. It also provides strategies for their solving. 

	Learning Outcomes and 
Competences
	
Students who successfully complete the course will be able to:
· understand basic concepts such as : linearity, linear operators, partial differential equation and associated boundary and initial value problems and well posed problems 
· decide whether a linear equation is of hyperbolic, parabolic or elliptic type 
· explain maximum principle, existence and uniqueness
· derive solutions to the well known PDEs :the transport ,Laplace ,heat and wave equations
· describe some nonlinear concepts like Burgers equation, power series methods.  


	Textbook and /or References

	Textbook:  
· Lawrence C. Evans. Partial Differential Equations: Second Edition. American Mathematical Society, Graduate Studies in Mathematics, Vol. 19, Providence RI, 2010.
References:
· Fritz John. Partial Differential Equations.
· David Gilbarg and Neil S. Trudinger. Elliptic Partial Differential Equations of Second Order.
· Ivan Georgievich Petrovsky. Lectures on Partial Differential Equations
· Walter Strauss. Partial Differential Equations: An Introduction. 
· Michael E. Taylor. Partial Differential Equations .

	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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