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"We may have to revise the course plan according to the countrywide reassessment to be made regarding higher education. This is expected to happen at the beginning of April. The content to be delivered is certain but the method of course delivery, the number and dates of exams, and some other details are subject to change."

Instructor
	Name
	Email
	Office
	Phone
	Web
	Office Hours

	Albert Erkip
	albert@sabanciuniv.edu
	FENS-2060
	9508
	http://myweb.sabanciuniv.edu/albert/
	By appointment


Course Content

Metric spaces and general topological spaces. Connectedness, compactness, completeness and consequences. Baire category theorem. Linear topological spaces. Open mapping, closed graph theorems. Hahn Banach theorem. Hilbert and Banach spaces. 

Objectives

Studying properties of Banach and Hilbert spaces

Recommend or Required Reading

Textbook

Erwin Kreyszig, Introductory functional analysis with applications, (1979) Wiley Classics Library, ISBN: 0-471-50731-8 

Optional Readings

John B. Conway, A course in functional analysis, 2nd ed. (1990) Springer, ISBN: 0-387-97245-5
R. E. Megginson Introduction to Banach Space Theory
A. Taylor and D. Lay Introduction to Functional Analysis
P. R. Halmos Introduction to Hilbert Space
P. R. Halmos Hilbert Space Problem Book
W. Rudin Real and Complex Analysis
W. Rudin Functional Analysis
L. W. Baggett Functional Analysis: A Primer
S. K. Berberian Lectures in Functional Analysis
C. W. Groetsch Elements of Applicable Functional Analysis
Dunford and Schwartz Linear Operators (3 Volumes)
Riesz and Sz. Nagy Functional Analysis
K. Yosida Functional Analysis

Assessment Methods and Criteria

	
	Percentage(%)
	Number of assessment methods

	Midterm
	20
	1

	Exam
	20
	1

	Homework
	60
	6


Course Outline

Topics 

1. Review of metric spaces 
2. Banach and Hilbert spaces, definitions, basic examples
3. Linear functionals and dual spaces
4. Properties of Hilbert spaces; orhtonormal sets, duality
5. Linear operators on a Banach space, adjoints.
6. Hahn Banach Theorem 
7. Strong and weak convergence
8. Uniform Boundedness principle, Open Mapping and Closed Graph theorems
9. Banach's fixed point theorem 
10. Introduction to spectral theory of operators and compact operators (as much as time permits) 

Learning Outcomes

At the end of the course the learner should be able to define the notions of a normed space, a Banach space, a Hilbert space.
At the end of the course the learner should be able to state and use the open mapping theorem, the closed graph theorem, the contraction fixed point theorem, the Hahn-Banach theorem, the Banach-Alaoglu theorem.
At the end of the course the learner should be able to compute or estimate operator norms for certain examples of operators. 

Course Policies

Students are expected to follow common-sense practices during the exams and all course activities. Cheating will not be tolerated. 

