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Answer all questions.
Each question has weightage_1.

1. Let E,, €?(Zy) be defined by E,, (n) = >™™*'N  Show that (E,,, E;)=0if m #£.

2. Let z2=(1,v2,1/v2,1) e (Zy). Find 5(1).

3. Give the circulant matrix whose first row is 1, 0, 1.
4. Find w*z wherew =(1,1,0,0)and z = (0, 0, 1, 1).

5. Let #=(v2,0,0,1) and ©=(0,v2,1,0). Find A (1).
6. For z=(1,0,0,1)e?(Z4) find U, € 1%(2Zg).
7. Describe the elements of the space 2 (z).

1if jisevenand| j|<4

8. Let 2(j)= { . Verify whether (2,2) =1in 12 (2).

0 otherwise.

\ 1if -1<06<0
9. Find the Fourier coefficient ¢, for f (6) o 0if0<0<n

10. Let ze!*(Z)andz(n)=z(-n). Show that Z is in I%(Z).

1/J2ifn=0o0rn=1

2 : b
11. Let uel®(Z) be given by u(n) {Ootherwise.

. Show that {Rgu:k=0,1,2} is

orthonormal in 7% (z).
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1if0<x<1

0 otherwise - Find| £ |-

Let f el? (R) be defined by f(x)= {

Show that if £, — f in L?(R) then f, - f.

Define discrete wavelet transform in 72 (R).

(14 x 1 = 14 weightage)
Part B

Answer any seven questions.
Each question has weightage 2.

Let 3 be the discrete Fourier transform of z e 12 (Zy). Show that Z(m +N)=2(m) for all m.

Let A be an N x N circulant matrix and & the first column of A. Show that Az = bx z where »
denotes convolution.

Show that for w e I2(Zy), if | #(n) | =1 for all n then {Ryw:k=0,1,2,3} is an orthonormal basis
of l2 (Z4 )

Let uel®(Z4) and v(k)=u(1-k) for all k. Show that u and v are orthogonal. .

‘Show by an example that U(D(2))# 2 for z e 2(Zy).

Let {a j} be an orthonormal set in a Hilbert space H and z e /2 (Z). Show that :

JEZ

X 2 |2
| X jez 2() a5 = 2| 2G)f
Let H be a Hilbert space and T : H - H be a bounded liﬁear operator on H. Show that if :

Y nez%, and ) T(x,) are convergent in H e T(X xs) = 2. T(2n)-

Let w e I (Z). Show thatif | (6) |* +| w(6 +n) [? =2 for all 0 [0, ) then {Rg;w} is orthonormal.

Give an example of a function fe : (R) such that 0 is a Lebesgue point of f and f is not
continuous at 0. :
Show that if f,g<L?*(R) then(y, E>=1/2n(f,g> where f denotes the inverse Fourier

transform of f
(7 x 2 = 14 weightage)
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Part C

Answer any two questions.
Each question has weightage 4.

(a) Describe the discrete Fourier transform and inverse Fourier transform on 12 (Zy)-

(b) For zel? (Zy) let z denote the Fourier transform and z denote the inverse Fourier transform

of z. Show that (2)(n)=z(n)foralln=0,1,2,...,N-1.

Let N = 2M and zel2(ZN).Letu(k)=z(2k)for k=0, 1,2,...,M—landv(k)=z(2k+1)for

k =0,1,2..., M — 1. Express the Fourier transform 3 in terms of the Fourier transforms ;; and 5.

Prove the result.

(a) Describe the trigonometric system in L? ([-m, 7).
(b) Show that the trigonometric system is a complete orthonormal system in %, ([—n, n]) \
(a) Define convolution f * g in L?(R).
(b) For fel? (R)and ge 5 (R) prove thth '
(i) f*gel?(R).

a |fel<ifllel-
(2 x 4 =8 weightage)



