King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
( Fall 2011 - 2012 )

	Course #:
	MATH 695

	Title:
	Linear Evolution Equations (Modern Approach)

	Textbook:
	Functional Analysis, Sobolev spaces, and PDE’s, Haim Brezis, Springer, Universitex 2011

	References
	Partial Differential Equations, L.C. Evans (AMS)

	Course Description 
	Compact and maximal monotone operators, Abstract evolution equations, Heat and Wave Equations,  Existence and regularity, maximum principle, First-order hyperbolic systems, Semigroup theory.

	Objectives:
	This course is intended to introduce students to the functional analysis approach and modern theory of solving linear Evolution Equations and prepare them for further studies in the subject.


	Week #
	Chapter 
	Section

	1-2
	Chapter 7: 
The Hille–Yosida Theorem


	7.1. Definition and Elementary Properties of Maximal Monotone

Operators

	3
	
	7.2. Solution of the Evolution Problem 

Existence and uniqueness

	4
	
	7.3 Regularity

	5 
	
	7.4. The Self-Adjoint Case

	6
	Chapter 10: 

The Heat Equation and the Wave Equation
	10.1 The Heat Equation: Existence, Uniqueness, and Regularity

	7
	
	10.2. The Maximum Principle

	8
	
	10.3 The Wave Equation

	9-10
	Chapter 7 (Evans)
	7.3. First-order hyperbolic systems

	11-13
	
	7.4. Semigroup theory

	14-15
	 Cutch up and  Presentations 
	Students will present some of their assigned reading papers


Grading policy: HW and assignments: 40%, Midterm: 30%, Final Exam: 30%
