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Course name: MATH 509 Functional Analysis I 
	
Department: Mathematics
	Semester

	
	
	
			1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	42
	0
	0
	48
	60
	 90
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	Real Analysis or equivalent

	Course Description
	Metric spaces. Normed spaces. Banach spaces. Linear operators. Spaces of bounded linear operators. The uniform boundedness principle and the open mapping theorem. Bounded linear functional. Dual spaces. The Hahn-Banach extension theorem. Separation of convex sets.

	Course Contents




	
	Weeks
	Subjects

	       1
	Normed vector spaces and examples 

	2
	Analytic aspects of normed vector spaces 

	3
	Analytic aspects of normed vector spaces 

	4
	Analytic aspects of normed vector spaces 

	5
	Dual spaces 

	6
	Dual spaces

	7
	Bounded linear operators

	8
	Bounded linear operators

	9
	Bounded linear operators

	10
	Hilbert spaces

	11
	Hilbert spaces

	12
	Compact self-adjoint operators

	13
	Compactness

	[bookmark: _GoBack]14
	Nonlinear operators




	Course Objectives

	
This is a basic graduate level course that introduces Functional Analysis and its applications. It starts with a review of the theory of metric spaces, the theory of Banach spaces and proceeds to develop some key theorems of functional analysis.

	Learning Outcomes and 
Competences
	
Students who successfully complete the course will be able to:
· understand the basic concepts and fundamental principles of functional analysis,
· learn the statements central theorems and will be able to independently prove them,
· produce examples and counterexamples illustrating the mathematical concepts presented in the course,
· demonstrate capacity for mathematical reasoning through analyzing, proving and explaining concepts from functional analysis.

	Textbook and /or References

	References:
· Erwin Kreyszig (ISBN: 978-0- 471-50459-7). Introductory Functional Analysis with Applications.
·  Haim Brezis. Functional Analysis, Sobolev Spaces and Partial Differential Equations, Universitext, Springer.
Recommended Text:
· R. G. Bartle and D.R. Sherbert (2011). Introduction to real analysis. Hoboken, NJ: Wiley. 



	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizes
	0
	0

	
	Assignments
	4
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	7
	100

	ECTS Allocated Based on 

Student Workload
	Activities
	Quantity
	Duration
	Total Work Load

	
	Course Duration
	14
	3
	42

	
	Hours for off-the-c.r.study
	14
	5
	70

	
	Assignments
	4
	20
	80

	
	Mid-terms
	1
	10
	10

	
	Project
	1
	20
	20

	
	Final Examination
	1
	18
	18

	
	Total
	35
	72
	240

	Instructors
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