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SECTION – A  (5 x 6 = 30) 

Answer  ALL  the questions.   

1. (a) State and prove Holder’s Inequality. 

(Or) 

 (b) Prove that 𝑁* is a Hausdroff  Space with respect to the weak* Topology.            

 

2. (a) State and prove Schwartz Inequality. 

(Or) 

 (b) State and prove uniform boundedness theorem. 

 

3. (a) If  N1 and  N2 are normal operators on the Hilbert Space H with the property that either commutes with  

             the adjoint of the other, then prove that N1+N2 and N1N2 are normal. 

(Or) 

 (b) If  T is an operator on the Hilbert Space H for which (Tx, x) = 0 for all x, then prove that T = 0. 

 

4. (a) If  A is a division algebra, prove that it equals the set of all scalar multiples of the identity.          

(Or) 

 (b) If  I is a proper closed two sided ideal in A then the Quotient algebra A/I is a Banach algebra. 

 

5. (a) Prove that the maximum ideal space M is a compact Hausdroff  Space. 

(Or) 

 (b) Verify that there is 1-1 Mapping from the set of all maximum ideals in A on to the set of all its  

             multiplicative functions. 

SECTION – B  ( 3 x 15 = 45 ) 

Answer any THREE of the following questions.               

6. State and prove Hahn – Banach theorem. 

7.  State and prove closed graph theorem. 

8. If  P is a projection on a Hilbert space H with range M and null space N then prove that 𝑀 ⊥ 𝑁 if and  

       only if  P is self adjoint and in this case 𝑁 = 𝑀⊥ .  

9. a) Let G be the set of regular elements in a Banach algebra, verify that the map 𝑥 → 𝑥−1 of  G into itself is  

           continuous. 

       b) Prove that A/R is a semi simple Banach algebra. 

10.  a) If A is a commutative B* - algebra, show that the Gelfand Mapping 𝑥 → 𝑥  is an isomorphism of A onto  

           the commutative B* - algebra ∁ 𝑚 .       

       b) If A is self – adjoint prove that 𝐴   is dense in ∁ 𝑚  with usual notation. 
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