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 Notes : 1. Solve all five questions. 

 2. Each question carries equal marks. 

 

 

  UNIT - I 

 

 

1. a) Prove that a set C [a, b], a, b R, is norm space with norm t [a,b]x max X(t)= . 

Also prove that it is complete. 

 

10 

 b) Let X be a norm space and Y be a Banach space. If ( )T : D T X Y →  is bounded 

linear operator, then prove that there is a bounded linear operator ( )T': D T Y→  which 

is extension of T such that T' T=  

 

10 

  OR 

 

 

 c) If a normed space X is a finite dimensional then prove that every linear operator on X is 

bounded.  

 

10 

 d) Prove that a matrix operator 
n mT : R R→  given by ( )ij m n

T a


=  is bounded linear 

operator. 

 

10 

  UNIT - II 

 

 

2. a) Show that dual space of 
nR  is R ' . 

 

10 

 b) If Y is a Banach space then prove that B (X, Y) is a Banach space, Here X is a normal 

linear space. 

 

10 

  OR 

 

 

 c) Let Y be a closed subspace of H, space H, then prove that y y= . 

 

10 

 d) Let H be a Hilbert space, H contain an orthonormal sequence which is total in H then 

prove that H is separable. 

 

10 

  UNIT - III 

 

 

3. a) State and prove Riesz's Representation theorem. 

 

10 

 b) State and prove the Hahn - Banach Theorem for Normed space. 

 

10 

  OR 
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 c) Show that every Hilbert space H is reflexive. 

 

10 

 d) Define Hilbert - adjoint operator T* show that it exists, is unique & is bounded linear 

operator with norm T* T= . 

 

10 

  UNIT - IV 

 

 

4. a) State and prove Baire's Category Theorem. 

 

10 

 b) State and prove the uniform boundedness theorem. 

 

10 

  OR 

 

 

 c) 
Let ( )nX  be a weakly convergent in a normed space X i.e. 

W
nX X⎯⎯→  then show that 

 

i) The weak limit X of ( )nX  is unique.  

 

ii) Every subsequence of ( )nX  converges weakly to . 

 

iii) The sequence ( )nX  is bounded.  

 

10 

 d) State and prove the closed graph theorem. 

 

10 

5. a) Define  

 

i) Norm  

 

ii) Normed space 

 

iii) Banach space. 

 

5 

 b) Verify Pythagorean theorem in an inner product space.  

 

5 

 c) If 1 2v ,w v ,w=  for  all w in an inner product space X, then prove that 1 2v v= . 

 

5 

 d) Define the closed linear operator.  

 

5 

  *******  

 


