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PART - A
answer any four questions from this part. Each carries 4 Marks,
1. Define the conjugate reflection of o & 12(z, ), For aNyz, we PZy)andke 2,

prove that z*&(k) = (z, Rw).
2. Explain downsampling operator and upsampling operator.

3. If N = 2M for some natural number M, z e B(Zy) and 0 € 2(Z,,,), then prove
that D(z)*@ = D(z*U()). iz

4. lfze I(Z) and o € 1'(2), show that z* o e 12(2) and llz*al| < ||ol},/jz]l.

5. Define translation-invariant linear transformation on (2). 6T : 32) - P2 is

bounded and translation-in hen show that T(z) = bz for all z 22),

) and [fglly < gl

at (19)=2n(tg). (4x4=16)
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PART - B
rt, without omitting any Unit. Eagh a%

Answer any four questions from this pa

carries 16 marks.
Unit =1

9. a) Letwe I3(Zy ) Then show that {F*kW} 1 i an orthonormal basis for lz(zn)

1for all n € Zy:
if and only if |w(n)| dze 12(Zy). Define z« ¢ p2

M an
b) Suppose M is a natural number, N =2 i
) byzﬁ(n) (=1)" z(n) for all n. Then show that (z#)(n) = z(n + M) fOVal(!Zg‘)

M U,V E lz(ZN), shOqu
r 2(Zy) if and only if the Systey

—

10. Suppose M is a natural number and N =2
(RaV i U RaUlS s an orthonormal basis 0

matrix A(n) of u, v is unitary for eachn=0,1, >

2
11. Suppose M is a natural number, N = 2M and u,v,s;t € I5(Zy). Show th&l

, or all z € 12(Zy) if and only if A(n) (")} [wf l

1xU(D(z* V) + 8 *U(D(z*u)) = t(n)

. N =1, where A(n) is the system matrix of u, v.

stage wavelet basis for 1(Zy) from;|

foreachn=0, 1,

12. If 2P|N, explain the construction of B
given pth stage wavelet filter sequence.

Unit -1l

13. a) If {a}eZ is an orthonormal set in a Hilbert space H, and if f € H, show thd
the. sequence {, aYlez€ 12(2).
b) Show that an orthonormal set ---{:atj}i'e 2 in a Hilbert space His a complete

orthonormal set if and only if f = Z(f a,)a, for all f in H.

14. a) Suppose f € L'(-m, m) and ff e“jf’) 0foralln e Z, show that f(6) =084
b) fze P(Z) and w € I'(2), prove that (z*co)/\(e) = 2(6) w(e) a.e.







