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First : Course Information:

	· Course Number: 0301712
	 Course Title: Functional Analysis 

	·  Credit Hours: 3 hours
	· College: Faculty of Science

	· Pre-requisite : 
	· Department: Math. & Statistics.

	· Instructor: Prof. Dr Rateb                              

      Albtoush
	· Semester Academic Year:1st/2016-         

  2017

	  .  The time of the lecture: Monday-                  

     Wednesday   2-3:30 
	Office Hours: Monday-Wednesday  1-2



Second: General  Course Description
Metric spaces: elements of topology; compactness; completeness; contraction mapping principle; theorems on continuity & compactness. Normed, Banach & Hilbert spaces: strong & weak convergence; orthogonal systems; orthogonal complements; projection theorem, linear functionals, Riesz representation theorem. General topological spaces. Bounded operators on Hilbert spaces. Dual of a Hilbert space. Adjoin operator, self-adjoint operators, unitary operators. Applications. Weak convergence on Hilbert spaces. Banach-Alaoglu's theorem.Introduction to spectral theory. Compact operators. Spectral theorem for self-adjoint compact operators on Hilbert spaces. Hilbert-Schmidt operators. Functions of operators.Introduction to the theory of unbounded operators. Linear differential operators.
Third: Course Objectives 
By the end of this course, students should be able to:

· describe properties of normed linear spaces and construct examples of such spaces

· extend basic notions from calculus to metric spaces and normed vector spaces

· state and prove theorems about finite dimensionality in normed vector spaces

· state and prove the Cauchy-Swartz Inequality and apply it to the derivation of other inequalities

· distinguish pointwise and uniform convergence

· prove that a given space is a Hilbert spaces or a Banach Spaces

· describe the dual of a normed linear space

· apply orthonormality to Fourier series expansions of functions

· state and prove the Hahn-Banach theorem.
  Fourth: Expected Learning Outcomes 
· At the end of the course you should know the main definitions and the main theorems for the topics we cover, why the definitions and theorems are formulated in the way that they are, and what they mean. 

· You should also know the proofs for the main theorems (or at least outlines of the key ideas for some proofs), as well as the kinds of 
     reasoning that go into these proofs.
         The course aims to introduce students to a rigorous examination of the     

          foundations of Functional Analysis, as well as some basic concepts of  

          Functional Analysis.
Fifth : Course Plan  Distribution & Learning  Resources
	Learning Resources  
	Topics to be Covered
	Week

No.

	
	Review of some concepts from metric spaces, NORMED SPACES: Definitions and properties.
	1. 

	
	Examples.BANACH SPACES: Complete normed spaces, Equivalent norms.
	2. 

	
	Comactness and finite dimension, linear operatiors.
	3. 

	
	 Properties, bounded linear operatiors.
	4. 

	
	 Linear functionals, properties, dual spaces.
	5. 

	
	HILBERT SPACES:Definitions and properties, parallelogram, orthogonal complements, direct sum.
	6. 

	
	Orthogonal projections, orthogonal sets, Riesz’s Theorem.
	7. 

	
	 Bounded operatiors Self adjoint operators,
	8. 

	
	 Unitary operators, normal operators.
	9. 

	
	FUNDAMENTAL THEOREMS: Hahn-Banach extension theorems.
	10. 

	
	Consequences of Hahn-Banach extension theorems, Principle of uniform boundedness.
	11. 

	
	Open mapping and closed graph theorems, examples.
	12. 

	
	FIXED POINT THEOREMS:Spectrum of linear operators, properties.
	13. 

	
	SSPECTRAL THEORY:Spectrum of linear operators, properties.
	14. 

	
	S pectral Radius, spectral mapping theorem.
	15. 

	
	Review and final exam.
	16. 


Sixth : Teaching Strategies  and Methods   
	Teaching Strategies and Methods
	No 

	Lecture by Instructor (and what else can we do!)
	1

	Student reports by individuals
	2

	Class discussions conducted by a student or student committee
	3

	Presentation by a panel of instructors or students
	4

	Textbook assignments
	5


Seventh : Methods of Assessment 

	Proportion of Final Evaluation
	Evaluation    Methods of 
	Week & Date
	No.

	30%
	First exam
	At  the end of 6th week
	1.

	30%
	Second exam
	At  the end of 12th  week
	2.

	40%
	Final exam
	At  the end of 16th week
	3.

	
	
	
	4.

	
	
	
	5

	
	
	
	6

	(100%)
	
	Total


Eighth : Required Textbooks 

- Primary Textbook: 
The reading list will include but is not limited to the following texts.

1. E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley   

    & sons

2. Schwartz, Linear Operators, General Theory ,N. Dunford and J. T.
3 .Introduction to Real Analysis by R. G. Bartle and D. R. Sherbert , third  

    edition
4. Principles of Mathematical Analysis by Walter Rudin. , third edition
          - Secondary References 
5. mathematical Analysis by Tom Apostol , second edition . 
6.  Functional Analysis, F. Riesz and B. Sz.-Nagy, Dover (1990). This is a  
      classic text, also much more sophisticated than the course

Ninth : General  Instructions 
	Additional Notes, Office hours, Incomplete Exams, Reports, Papers,  …etc
	No 

	
	1

	
	2

	
	3

	
	4

	
	5


