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Instruction for candidates: 
1.​ Section A is Compulsory. 
2.​ Attempt any THREE questions from Section B. 
3.​ Attempt any TWO questions from Section C. 
 
​ ​ ​                                                        Section – A                                   (4 marks each) 
Q1.​ Let X and Y be normal linear spaces over field  and Then  𝐹 𝑇 ∈𝐵 𝑋,  𝑌( ).   

𝑇 =   𝑥∈𝐷(𝑇) sup 𝑠𝑢𝑝  𝑇𝑥
𝑥  : 𝑥 ≠0{ } =  𝑥∈𝐷 𝑇( ),    𝑥 = 1𝑆𝑈𝑃{𝑇𝑥} =      𝑥∈𝐷 𝑇( ),    𝑥 ≤ 1 𝑠𝑢𝑝{𝑇𝑥}

. 

Q2.​ (i) Define equivalent norms, show that two norms  on 𝑥
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are equivalent. 𝑅𝑛 
(ii) A finite dimensional vector space is algebraically reflexive. 

Q3.​ Let C[0,1] be the space of all continuous functions on [0,1] if C[0,1] is equipped with the 

L1 norm  then C[0,1] is not complete normed linear space. 𝑥 𝑡( ) =  
𝑡=0
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Q4.​ Let H be a Hibert space and T1 , T2  :  H → H be bounded linear operators. Then  
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​ ​ ​ ​ ​ ​ ​ Section – B​ ​ ​        (8 marks each) 
Q5.​ Let M be a subspace of a normal linear space X such that M ≠ X. Assume that  𝑢 ∈ 𝑋

𝑀

such d = dist (u,M) = Then there is a bounded linear functional  𝑖𝑛𝑓
𝑚∈𝑀

𝑢 − 𝑚 > 0.  𝑓∈𝑋*

Such that 
i.​  𝑓 𝑥( ) = 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈𝑀.

ii.​  𝑓 𝑢( ) = 𝑑.
iii.​  𝑓 = 1.

Q6.​ Let T be a linear transformation from a normed linear space X to a normed linear space Y. 
Then T is bounded if and only if it is continuous. 

Q7.​ Let, X be a normed linear space over a field  be a linear functional on X. 𝐾,  𝑓 : 𝑋  ⟶𝐾
then  is continuous if and only if   is closed in X. 𝑓 𝑘𝑎𝑟(𝑓)

Q8.​ A bounded linear operator T on a Hilbert space H into itself is unitary if and only if T is an 
isometrically isomorphism of H onto itself. 

 
​ ​ ​ ​ ​ ​ ​ Section – C​ ​ ​        (10 marks each) 



Q9.​ Let H be a complex Hilbert space,  be the collection of all bounded linear operator 𝐵(𝐻, 𝐻)
form H onto itself and  Then there exists a  Such that ||T|| = 𝑇 ∈ 𝐵 𝐻, 𝐻( ). 𝑇* ∈ 𝐵 𝐻, 𝐻( ).
||T*||. 

Q10.​State and prove the open mapping theorem. 
Q11.​Show that the dual/conjugate space of  is  ; here,  𝑙

𝑝
,  (1 < 𝑝 <  ∞) 𝑙

𝑝
1 < 𝑝 <  ∞ 𝑎𝑛𝑑 𝑞

is the conjugate of  , That is,                                                                                                       𝑝 1
𝑝 + 1

𝑞 = 1.


