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	Course Information

	Course Title
	 Partial Differential Equations

	Course Code
	903050

	Prerequisites
	Math 252

	Course Website
	

	Instructor
	Dr. Ameina Nuseir

	Office Location
	Ph2 Level 1

	Office Phone #
	23457

	Office Hours
	TBA

	E-mail
	anuseir@just.edu.jo

	Course Description 

	First order equations and their solutions, second order equations and classification into canonical forms (parabolic, elliptic, and hyperbolic), characteristics. Solution of second order equation using differential operators. Fourier series. Solution of BVP in rectangular coordinates using separation of variables. 


	Textbook

	Title
	Elementary Applied Partial Differential Equations

	Author(s)
	Richard Haberman

	Publisher
	Prentice Hall

	Year
	1998

	Edition
	Third edition

	Book Website
	

	Other references
	1. Applied Partial Differential Equations, Donald W. Trim, 

    PWS-KENT, 1990     
2. Partial Differential Equations for Scientists and Engineers,
    Stanley J. Farlow, Willy & Sons, 1982


	Assessment

	Assessment
	Expected Due Date
	Percentage

	First Exam
	End of March
	30%

	Second Exam
	End of April
	30%

	Final Exam
	Week 16
	40%

	Assignments 
	Every week
	0%

	Participation
	Expected
	0%

	Attendance
	Mandatory
	0%


	Course Objectives
	Percentage

	Solving initial boundary value problems using Separation of Variables

 Method.
	30%

	Solving initial boundary value problems using Eigenfunction Expansion

Method.
	10%

	Introducing the Sturm-Liouville Eigenvalue Problems to students.
	10%

	Solving initial boundary value problems using Integral Transforms.
	30%

	Solving first-order Linear and Quasi-linear wave equations using Method of Characteristics.
	20%


	Teaching & Learning Methods

	Class meetings
Home works

Solving and discussing selected problems 


	Learning Outcomes: Upon successful completion of this course, students will be able to

	Related Objective(s)
	
	Reference(s)

	1
	Solve initial boundary value 

problems using Separation of 

Variables Method.
	Chapter 2

	2
	Solve initial boundary value 

problems using Eigenfunction Expansion Method.
	Chapter 6

	3
	Solve initial boundary value problems using Integral Transforms.
	Chapter 10  + Chapter 13

	4
	Solve first-order Linear wave 

equations using Method of 

Characteristics.
	Chapter 12

	5
	Solve first-order Quasi-linear wave equations using Method of Characteristics.
	Chapter 12


	Useful Resources

	1. References
2. Internet 


	Course Content

	Week
	Topics
	Chapter in Textbook (handouts)

	1
	Introduction to partial differential equations(PDE).

Classification of PDE.
	Chapter 1 

	 2
	Heat equation in one-dimension.

Boundary Conditions 

Chapter 2: Method of Separation of variables.

Linearity.
	Chapter 1
Chapter 2

	3
	Heat equation with zero temperatures at finite ends 

Worked examples with the heat equation.
	Chapter 2

	4
	Laplace’s equation: Solutions and qualitative properties 

Chapter 3: Fourier Series.

Introduction.

Statement of convergence theorem.
	Chapter 3

	5
	Fourier Cosine and Sine series 

Term by term differentiation of Fourier series.

Term by term integration of Fourier series.
	   Chapter 3


	6
	Chapter 5: Sturm-Liouville eigenvalue problems

Introduction.

Examples.

Sturm-Liouville eigenvalue problems.
	Chapter 5

	7
	Worked examples 

Chapter 7: Partial differential equations with at least three independent variables.

Introduction.

Separation of the time variable
	Chapter 5
Chapter 7

	8
	Vibrating Rectangular Membrane 

Vibrating Circular Membrane

Chapter 8: Nonhomogeneous problems 

 Introduction
	Chapter 6

	9
	Heat flow with sources and nonhomogeneous boundary conditions Method of eigenfunction expansion with homogeneous boundary conditions
	Chapter 6

	10
	Chapter 13: An Brief  Introduction to Laplace Transform Elementary Properties of the Laplace Transform
	Chapter 13

	11
	Chapter 10: Infinite domain problems-Fourier transform solutions of partial differential equations.

Introduction

Heat equation on an infinite domain

Fourier transform and the heat equation
	Chapter 10

	12
	Fourier sine and cosine transforms

Worked examples using transforms
	Chapter 10

	13
	Classification of Second Order PDEs

Canonical Form of the Hyperbolic Equation
	

	14 
	Chapter 12: The method of Characteristics for linear and quasi-linear wave equations

Introduction

Characteristics for first-order wave equations
	Chapter 12

	15
	Examples

Method of Characteristics for the One-Dimensional Wave Equation  
	Chapter 12

	16
	Method of Characteristics for Quasi-linear Partial Differential Equation

Systems of Partial Differential Equations
	Chapter 12


	Additional Notes

	


