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CC XI - FUNCTIONAL ANALYSIS 
 
UNIT I 

Algebraic Systems: Groups – Rings – The structure of rings – Linear spaces – 
The dimension of a linear space – Linear transformations – Algebras – Banach Spaces : 
The definition and some examples – Continuous linear transformations – The Hahn-
Banach theorem – The natural imbedding of N in N** - The open mapping theorem – 
The conjugate of an operator  
 
UNIT II 

Hilbert Spaces: The definition and some simple properties – Orthogonal complements – 
Orthonormal sets - The conjugate space H* - The adjoint of an operator – Self-adjoint 
operators – Normal and unitary operators – Projections  

UNIT III 

Finite-Dimensional Spectral Theory: Matrices – Determinants and the spectrum of an 
operator – The spectral theorem – A survey of the situation 

UNIT IV 

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 and semi-simplicity 

UNIT V 

The Structure of Commutative Banach Algebras : The Gelfand mapping – 
Applications of the formula  r(x) = lim || xn ||1/n  - Involutions in Banach Algebras – 
The Gelfand-Neumark theorem 
 
TEXT BOOK(S) 

Introduction to Topology and Modern Analysis, G.F.Simmons, McGraw-Hill 
International Ed. 1963. 
 
UNIT – I - Chapters 8 and 9 
UNIT – II - Chapter 10 
UNIT – III - Chapter 11 
UNIT – IV - Chapter 12 
UNIT – V - Chapter 13 
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