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Instructions for the candidates: S e A

* The question paper consist of three sections, namely, Mi@nﬂn, Section B and Section C,
* The section A consist of 10 objective type questions, and all the questions g7y compulsary in thi section,
: section B consist of 8 short answer type questions, and the candi, date has to attempt any & sumerion

Fu

i empl any § questions,
" ection G consist of 10 long ansuer Wie questions with 5 questions from each unil, and ghe ndidate
to attempt 2 questions selecting one question from each unit :

B ) e

Section A

(/ * 9)(z) is equal to p
(b) Df(if?}-Dg(J:) (¢) Df(x) *Dg(x)  (d) none of these 1

L. For f,g € L (Zy), the DFT D
(@) Df(x).g(z) + S(x). Dy ()

2. Which of the following is false?

@) F29=0%F (6) fx(gah) = (fug)un © Urgdth=fahtoxh @) fag+h)=fagssony
3. IfF: Ly(R) — Lo(R) is a Fourier transform, thep f js

(a) isomorphisim (b) discontinuous (¢) non-linear (d) none of these I

4. If p: every tight frame is exact, q: every exact frg
which of the following is true?
(@ p () q (¢) r (d) none of these

5. Let {21} be a frame with frame bonds A and B, Which of the following is true?

@ AIXIE = > [(z,20)I° = Bllal*vz € B, (v) Alix2 < D@,z < Bllzl*ve € B (¢) a2 <
nehN neEN

Z [(z, z,)|* < B||z||2Vz € H. (d) none of these 1
neEN

6. If N = RC, the number of multiplications required to compute Df(n) is equal to
(a) NR+C (b) R+ NC (¢) NR+RC (d) NR+ NC 1

§ ing is true?
. MRA with mother wavelet 1. Which of the following is t.lLlf:’, O3 e
¥ Le}t ({(gb‘?t),—.pr)ajb-ew? 2 Z} is an orthonormal basis for V, (b) {w(t - n):n € Z} is an orthonormal basis for 14 A
E:) {w(t —n) ‘; n € Z} is an orthonormal basis for Vi (d) none of the above 1

: ' 2(R). Then {f(t—n):n e Z} is an orthonormal lamily i
—Fourier transform of f € Ly( i a |
B i AT S e L e
& nek
above

& ing i ling identity?
9. Pﬂ)hi;:h o{ t;e.i.fo':;o“a::il:';'h: g;cz.]:g(b} [me(W)| = Ime(w +m)| = 1 ge. (€) Imep(w)[? + Imew+m)2 =1 ge.
a) |melw v

1
(@) [me(@)? = mp(w +mI* = lae. 3 .
. :ompact support?
R eloviog doss not }:iave ;m} the above |
| (@ (1) X2 () Xp.ee) (d)no

Section B
- ~ ﬁ
L1 Let (V.. ¢) be an MRA and g € V1. Prove that §(2u) = m, (w)d(u) a.c !
Define DFT map F': Ly(Z,) — L1(Zy) and show that it is & Jinear bijection. 6
12. Define 2 e
1




13.
14,

15.
16.

17.

18.

19.
20.

21.
22.

24.

28,

Let [ : Zy — C be a function and let g(n) = f(n = ﬁ' hat |
Let V; = {f € LaR : f is constant on [2=in,2"(n+1) forn € Z} and = - ” Y hat (24 2P0
n € Z} form an orthonormal basis for V; for any 7 € Z. e S

If 1 is a sclaing function with compact support and @(0) # 0. then show that g is continuous

If {h(z —n) : n € Z} is a Riesz basis for the closed subspace Vo of LsR. Then show that there exists ¢ ¢
such that {¢(z — n) : n € Z} is an orthonormal basis for Vo- 0

Define the transposition operator Ty and show that if f is any 27 peradic continuous [unction, then

1T 2"r ©n i
/ I3 (w)dw = / " [T Ime((@7w)?|f (27" w)dud
) = "”j:l

Write brief note on applications of wavelets to Medicines.

= Write a detailed note on Bi-orthogonal wavelets.

Section - C
Unit - I

State and prove Sampling Theorem.
For N = 2% and f € CV, prove that the number of multiplications required to compute Df(n) is 2N logs’ . 12

Unit - IT

State and prove representation theorem of filter my for g € Wo.

State and Prove Mother Wavelet Theorem.
Unit - III

If ¢ is a scaling function having compact support and $(0) # 0 with

my(€) = }: —%e“”‘" = 1,

k==-n

then show that
| | . ( £ )
w 27

jeN
converges uniformly on bounded subsets of R.

Establish that the trigonometric polynomialg are not sufficient to generate wavelets.

Unit - IV
12

pace H. Then prove that {z,} is a4 frame with frame bounds A

26. Let {z,} be a sequence of vectors in Hilbert s
(w,@n), is bounded with AI < S < BI where I : H — H is

and B if and only if the frame operator Se =
neN
1

the identity map.
Unit - V

aral networks. Discuss the applications of wavelets in Neural networks.

Write a note on applications of wavelets to economics and finance.




