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SecƟon A
Answer All the Following (1.5 marks each)

1. If , find  and .

2. If ,  prove that   for all .

3. When we say there is a perfect reconstrucƟon in the filter bank?
4. If N is divisible by , define .

5. Define a  stage wavelet basis for
 is N is divisible by  ( p is a posiƟve integer).

6. If  and , prove  that  and

.

7. Which of the following sequences is square summable?
(i) , where 

(ii) , where 

8. Suppose that  is a cauchy sequence in . Prove that  is a cauchy
sequence in C for all  .   

9. If , prove that 

10. If , prove that  for all . 

SecƟon B
Answer any 4 (5 marks each)

11. (a) Define convoluƟon in 
(b) Is it a binary operaƟon in ?  Is it commutaƟve? 
(c) If z=(1,1,0,2) and , find 

12. Suppose N is even and N=2M. Let  and . Then prove that
 and .

13. Suppose N is divisible by 2 and 
Define  by  Then prove that .

14. i) With the usual notaƟons,  prove that  is a subspace of H, if A=  is an orthonormal
set in a Hilbert space H .
ii) If  and  for all , prove that  for all .

15. Suppose  and  is sufficiently small that  .Define
 and J=  Then prove that there exists a  and a

sequence of real valued trigonometric polynomials   such that
(i)  for .
(ii)  for .
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(iii)  for .

16.  (i) Prove that  is a normed space.
 (ii) If , prove that .

SecƟon C
Answer any 4 (10 marks each)

17.1. (a) Define the IDFT  of 
(b) Prove that  and  for all 
(c) Prove that  is both one-one and onto.

OR

     2. (a) Suppose N is even and N=2M for some . If , then prove that
 is an orthonormal set with M elements if and only if 

for all n=0,1,2,..,M-1.
(b) In the above statement prove that the phrase  "With M elements" is significant.

18.1. (a) Define  stage wavelet basis for  if N is divisible by .

(b) Suppose N is divisible by  and the set  is orthonormal
with  elements. Suppose  and the system matrix  is unitary for

all .
Define  and 

Then prove that  is  an orthonormal set with  elements.
OR

    2. Describe Daubechie's  wavelet system on .

19.1. Let  be an orthonormal set in a Hilbert space H. Then Prove that the following
statements are equivalent
i)  is Complete 
ii) For any f,g , 

iii) For any f , .

OR

     2. i) If  , prove that  converges to an element of

. 
ii) State and prove Plancherel's formula in .  
ii) State and prove Parseval's relaƟon in . 
iii) State and prove Fourier inversion formula in .

20.1. Suppose . Then prove that
(i)  is orthonormal if and only if  for all  and 

(ii)  for all  if and only if  for
all .

OR

     2. With the usual notaƟons prove that .
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