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	Course #:
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	Title:
	Advanced Partial Differential Equations I

	Textbook:
	An Introduction to Partial Differential by Y. Pinchover and J Rubinstein, Second Edition.

	References:
	1) Partial Differential Equations Methods & Applications  by R. McOwen
2) A basic course in Partial Differential Equations, Qing Han, Graduate studies In Math, AMS 2010

	Objectives:
	This course is intended to strengthen the student background in partial differential equations and prepare for further studies in the subject. Namely the modern theory of PDE's.

	Catalogue description:
	First-Order Equations - Higher Order Equations- The Wave Equation - The Laplace Equation - The Heat Equation - Maximum Principles.


	Grading Policy: HW: 30 %,   Midterm 1: 35%,   Midterm 2: 35%.

	Office:  5-315        Tel: 860- 4570            E-mail:  messaoud@kfupm.edu.sa
 webpage http://faculty.kfupm.edu.sa/math/messaoud  


	Week #
	MATERIAL 
	HW

	1
	Definitions & Notations : Preliminaries, classification, Initial conditions, Boundary conditions, simple examples
	

	2-3
	First-Order Equations : Linear Equations, Quasilinear Equations, Characteristic method, Examples of Characteristic method, Lagrange method, General nonlinear Equations, A Priori estimates, weak solutions
	2.1, 2.7, 2.12, 2.18,  2.30

	4
	Second-Order Equations in Two Variables: Classification and canonical forms
	

	5
	The Wave Equation:  The 1-D wave equation,  Canonical form, Cauchy problem and D' Alembert formula
	

	6
	Domain of  dependence, Region of influence, Nonhomogeneous equations
	

	7
	Higher Dimensions, Spherical means, Huggen’s Principle.
	

	8
	Method of separation of variables: Heat equation, wave equation, Energy method and uniqueness,
	

	9
	Elliptic Equations: Basic properties, Maximum Principle and Applications, Green's Identities
	

	10
	Maximum principle for Heat equation, Separation of variables for elliptic problems, Poisson's formula
	

	11
	Green's functions and Integral Representation: Green's functions in the plane, Heat kernel
	

	12
	Equations in high dimensions: Classification, Eigenvalue problem for the Laplace equation
	

	13
	Separation of variables for: Heat equation, Wave equation, Laplace equation
	

	14
	Green's functions and Heat kernel in Higher dimension
	

	15
	Review and catch up
	


