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Title of the | Functional Analysis
Course
Paper CORE XII
Number
Catego | Cor | Year I Credits 5 Course 528C4B
ry e Semester v Code
Instructiona | Lecture Tutorial Lab Practice Total
| Hours 5 1 -- 6
per week
Pre- Elements of Real Analysis
requisite
Objectives Toprovidestudentswithastrongfoundationinfunctional analysis,
of the | focusingonspaces, operators and fundamental theorems. To develop
Course student’s skills and confidence inmathematicalanalysis and
prooftechniques.
Course UNIT-I :Banach Spaces: The definition and some examples — Continuous
Outline linear transformations — TheHahn-Banach theorem — The natural imbedding of

N in N”"- The open mapping theorem — TheconjugateofanOperator.

Chapter 9:Sections 46-51

UNIT-II :HilbertSpaces: Thedefinitionandsomesimpleproperties—
Orthogonalcomplements—Orthonormalsets—The conjugate spaceH*-
Theadjointofanoperator—self-adjointoperators-Normal andunitaryoperators —
Projections.

Chapter10:Sections52-59

UNIT-IH1 :Finite-Dimensional Spectral Theory: Matrices — Determinants and
the spectrum of an operator —The spectral theorem.

Chapter 11:Sections 60-62

UNIT-1V :General Preliminaries on Banach Algebras: The definition and
some examples — Regular and singular elements — Topological divisors of zero
— The spectrum — The formula for the spectral radius— The radical andsemi-
simplicity.

Chapter 12:Sections 64-69

UNIT-V: The Structure of Commutative Banach Algebras: The Gelfand
mapping — Application of the formular(x) = lim |[x™ |/
InvolutionsinBanachalgebras-TheGelfand-Neumarktheorem.

Chapter 13:Sections 70-73
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Extended Professional Component (is a | Questions related to the above topics, from various
part of internal component only, Not to | competitive examinations UPSC / TRB / NET / UGC
be included in the External Examination | _ cs|R / GATE / TNPSC / others to be solved

question paper)

(To be discussed during the Tutorial hour)

Skills Knowledge, Problem Solving, Analytical ability, Professional Competency,
acquired Professional Communication and Transferrable Skill
from this
course
Recommend | G.F.Simmons,IntroductiontoTopologyandModernAnalysis,McGrawHillEducat
ed Text ion(India)Private Limited, New Delhi, 1963.
Reference 1. W.Rudin, Functional Analysis, McGraw Hill Education (India)Private
Books Limited, NewDelhi, 1973.
2. B.V. Limaye, Functional Analysis, New Age International,1996.
3. C. Goffman and G. Pedrick, First course in Functional Analysis, Prentice
Hall of India, NewDelhi,1987.
4. E. Kreyszig, Introductory Functional Analysis with Applications, John
Wiley & Sons, NewYork, 1978.
5. M. Thamban Nair, Functional Analysis, A First course, Prentice Hall of
India, NewDelhi, 2002.
Website and | http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,
e-Learning | http://www.opensource.org, http://en.wikiepedia.org
Source

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO1:Understand the Banach spaces and Transformations on Banach Spaces.
CLO2:Prove Hahn Banach theorem and open mapping theorem.
CLO3:Describe operators and fundamental theorems.

CLO4:Validate orthogonal and orthonormal sets.

CLOS5:Analyze and establish the regular and singular elements.

POs PSOs
1 2 3 4 5 6 1 2 3
CLO1 3 1 3 2 3 3 3 2 1
CLO2 2 1 3 1 3 3 3 2 1
CLO3 3 2 3 1 3 3 3 2 1
CLO4 1 2 3 2 3 3 3 2 1
CLO5 3 1 2 3 3 3 3 2 1




