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Instructions:  

 

1.   All questions are compulsory. 

2.​ Assume missing data suitably, if any. 

 
K 

Level 
COs Marks 

SECTION-A (15 Marks)                                             5 Marks each 

1. Show that a linear transformation  is bounded iff T is continuous, where N 𝑇: 𝑁→𝑁'
and  are Normed linear spaces. 𝑁'

K2 CO2 5 

2. 
If  is a complex inner product space and , then find , where 𝑋 α, β, γ∈𝐶 𝑥,  β𝑦 + γ𝑧( )

 means inner product. .( )
K3 CO3 5 

3. 
If  is a complex inner product space and , then show that 𝑋 α, β, γ∈𝐶

. 𝑥,  β𝑦 − γ𝑧( ) = β 𝑥, 𝑦( ) − γ(𝑥, 𝑧)
K2 CO2 5 

SECTION-B (40 Marks)                                           10 Marks each 

4. 
Discuss that if N is a normed space and M is any finite dimensional subspace of N, 
then M is closed.  K4 CO4 10 

5. 

 If N and  are normed linear space and , then prove that the following are 𝑁' 𝑇: 𝑁→𝑁'
equivalent. 

(a)​  ‖𝑇‖ = sup 𝑠𝑢𝑝 ‖𝑇 𝑥( )‖
‖𝑥‖ : 𝑥∈𝑁,  𝑥≠0{ } 

(b)​  ‖𝑇‖ = sup 𝑠𝑢𝑝 ‖𝑇(𝑥)‖: 𝑥∈𝑁, ‖ 𝑥‖≤1{ } 
(c)​  ‖𝑇‖ = sup 𝑠𝑢𝑝 ‖𝑇(𝑥)‖: 𝑥∈𝑁, ‖ 𝑥‖ = 1{ } 

 

K3 CO3 

10 

6. 
Show that, If  are two vectors in a Hilbert space, then𝑥 𝑎𝑛𝑑 𝑦

.  ‖ 𝑥 + 𝑦( )‖2 + ‖ 𝑥 − 𝑦( )‖2 = 2 ‖𝑥‖2 + ‖𝑦‖2( )
K3 CO3 

10 

7. Show that  𝐻 𝑒𝑡 − π( ) = {0 𝑡 < log 𝑙𝑜𝑔 π  1 𝑡 > log 𝑙𝑜𝑔 π  K4 CO4 10 

SECTION-C (45 Marks)                                             15 Marks each 

8. Prove that an orthonormal set in a Hilbert space is linearly independent. K3 CO3 15 

9. State and prove open mapping theorem.  K2 CO2 15 

10 

Apply the theory of norms to show that the linear spaces  is a normed space under 𝑅𝑛

the norm , where   ‖𝑥‖ =
𝑖=1

𝑛

∑ 𝑥
𝑖| |2( )
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K3 

CO3 15 


