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PART - A
Answer any four questions. Each question carries one mark.
. Define inverse discrete Fourier transform.

. Define p™" stage wavelet basis for I(Z,).

1

2

3. Show that (@) (M) =0 A(n) on 1%(Zy).

4. Define inverse Fourier transform on L2 ([~ «, w)).
o

. Suppose z e I'(Z). State the condition for which the set {R,0}, , is
orthonormal.

PART -B
Answer any six questions. Each question carries two marks.
6. fz=(1,1,0,2),©=(1,0, 1, find 20(0) and z* w(1).
7. Prove that for any o €1%(Z,), "8 = where & is the dirac delta function.

8. Suppose Me N N=2M zel%Z,) define z* € 14(Zy) by z'(n) = (-1)"z(n), ¥n
then show that Z~ (n) =2 (n+M).

9. Suppose z, o€ 1%(Zy), then prove that (z+©)=2"&.
10. Suppose z, € I*(Z) prove that (z*)"(8) = 2(6 + ).

11. Suppose T :I*(Z) — I?(Z) is abounded translation invariant linear transformation.
Define bel?(7) by b = T (8). Show that Vzel*(Z), T(z) = b*z.
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12. Write a note on I?(Z), norm and inner product on F(7.).

13. Define the m-fold composition of up sampling and down sampling operator in
F(Z).
14. Suppose zelP(7). Prove that (U(2))(6) = 2(20).
PART -C

Answer any eight questions. Each question carries four marks.

15. lfo = (2, 4 + 4i, - 6, 4 - 4i) find &.

16. Suppose z, wel’(Z,), for each m, show that (z* m}“{m} =2(m)*a(m).

17. Suppose A:1*(Z,) — 1%(Z,) is defined by A(z) (n) = z(n + 1) —2z(n) + z(n - 1).
Find the eigen values of A,

18. Suppose { = (\E J2, 0, 0)1 = (0, 0,42, Jﬁ) check whether the system matrix
A (n) is unitary. Deduce that {u, R,u, v, R,v} is an orthonormal basis for I*(Z,).

19. Let uel(z,) such that G =(1,4/2,i,0). Find some ¥ such that {u, R,u, v, R,v}
is an orthonormal basis for I*(7Z,).

20. Write a note on first stage Shannon basis.

21. Suppose H is a Hilbert space, S = {Zz[j}ai: z=(z(j)) e IE{E]], and
e e

Ps(f)= X" (f,a,)a, then, show that
je &

a) (t-P,(f)s)=0 foranyfeH and seS.
b) | f-P, ()] <|f-s]| with equality only for s = P(f).

22, Suppose H is a Hilbert space Ia } is an orthonormal set in H and feH. Show
that the sequence {(1.a;) }  belongs to *(z) with Z\ NMIE(L

23. SupposeN=2", 1<p<nandu,u,... U,v,V,....v.Forma p" stage wavelet
filter sequence. Suppose z<*(Z,). Shnw that the output {x,, X, X;, . .. X, y.}
of the analysis phase of the corresponding p" stage wavelet filter bank can be
computed using no more than 4N + N log,N complex multiplications.
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24. Suppose uel'(7) are such that {R, u},_, is orthonormal in (7). Define a

sequence vel'(Z) by v(k) = (- 1)1 u (1-k). Show that {R,,u}, ., v {Ryu},.,
is a complete orthonormal system in (7).

25. Suppose | is a positive integer g, _, l*(Z) and {HE. vieioy }Mi is orthonormal in
(7). Suppose also that u, vel'(Z) and the system matrix A(6) of u and v is unitary

forallof=g,_, U-'(v)andg =g, ,U'~' (u). Show that {R,.fl, . v {Ry0 }er
is orthonormal.

26. Suppose z, wel?(7). Prove that U(e*z) = U(w)*U(z) and (z* ©)=2"d
PART -D

Answer any two questions. Each question carries six marks.

27. Let T : F(Z,) — I*(Z,) be a translation invariant linear transformation. Show
that each element of the Fourier basis F is an eigen vector of T and T is
diagonalizable.

28. State and prove folding lemma.
29. State and prove Plancherel's formula for L*([- «, 7).

30. Suppose u, v,el'(Z) for each | € IV and the system matrix A(6) is unitary for all
0e [0, n). Definef, =u,, g, =v,andforle N, 122, f=g_U"'(v),g=g_,U""(u)

For each | e I, consider V , = {Zmz(k} R, .G :(z(K),., € !E{Eﬂ}}. Suppose
(V. ={0}. Show that B= {R,, ,f:k € Z 1 e N }is a complete orthonormal set

le™

in (7).




