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1. Define “he conjugate rcf:ecucn of me ! lZN) Fw any N
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prove that 2» 6= (z. By@).
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Zao), then prove
3. N = 2M for some naturai numoer M e lz{ZN) ar.d we 12 (Zyyo), then P

that xz)*u D(Z*U(G‘))
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fze B{Z)andwe z‘(Z), show that za= ©e 12(2) and Hzm[‘ ;Hco_uﬂizu.
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. Define transiation-nvariant i thai T(z) =bwz foraliz e

hounded and translation-invariant, ‘then show
where 2 = T{3).
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| iz e 1(2), show thai (Z)N8) =248 + i)
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7. i f.g e LY{R), show that fxg € L1{R) and {ji*gl}y = lilkllally.

), prove that (1.g)=2n{t.g)- (4x3=15)
8. lit,ge LI(R), and i 1, g el'(R), prove that (\g) (%,g)
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PART -

Answer any four questions from this part, withoui omitting any Unil. Each qusstion

] )
carries 18 marks, |

Unit -1
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. 8) Letwe P(Z). Then show that {Rewika is an orthonormal basis for P(Zy)
if and only it | w(n) = tior all n & Zy,.

0) Suppose M is a natural number, N = 2M and z € 2(Z,)). Define 2+ « 2(Zy)
oy z#{n) = {~1)" z{n) for all n. hen. show 1 ﬁa'I (Z=Mn) = z(n + M) for all n.
10. Supposes M iz a na*ura} Aumbasr and M = éisﬁ Hu, v e B(Z,), show that
Ry vt UiR, UM
2k " Tk=0 2k=0 i3 2n ortromrrﬂal besrs fov \ZN) if and only if the gystem
matrix Almoty vis nm'.'lan.' for each !'7 Y

11. Supposs M is a natural number N 2M and av,st e 2(Zy). Show that

T=UD(z*V))+5> UDEz*w))=z f r a!l Ze. IQ(ZN} if and only if Afn)| ’- 5(n)J = ’.‘{_ﬂ
LW‘, L
forsachn=90, 1, ... N-1 \nfhere A’n) is the svstnm matrix of u, v.

12. K 2PIN, mmram the constry ;cﬂorv ofa plh stage waxmfe? basis for 12(Z {Zy) from 2
given pth stage wavelet ﬂlter seaueme :

lmn - Il

13. a) i Ia’t&z is an or‘henownaé set ina Hilber’f spcce 3-1 and if { e H, show that
rhs sequencs {{, a),}e7 e B(2).

b) Show that an orthonormal sat {z) j‘e’i-_,_-' in'a Hilbert space H is a complets

orthonormal set if and only i 7= X (1. a,), for all f in H.

j:

14. a) Suppose e Li(-r, n)) and ¢, &M = 0 for ali n ¢ Z, show that {8} = 0 a.s.
b) ¥z e i%Z) and 0  1'(Z), prove that (z+w)(B) = 2(8) W(o) a.c.

15. ¥ T : L¥({—n, m)) = L2(-=n, n)) is a bounded, transiation-invarient linsar
lransiormation, then show ihat there exisis A, € C such that T(e™®) = ), gm®
foreachmeZ.

16. Suppose that u,v € 7'(Z). Show that B ={Ro ¥}, U {Ry Ui}, » is 2 complate
orthonormal sat in 2(Z) if and only if the sysiem mairix A{B) is uniiary for all
8 = [0, ®).
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17. Define approximate identity. Suppose f € L'(R) and {9th-g is an approximate
identity. Then show that for every Lebesgue point x of f, 'i"1 g; *f(x) = (x).

18. Define Fourier transform and i mverse Fourier transform on R. Suppose fe L'(R)
and fL'(R), then show that —-J'f(?,)e"‘ dZ =f(x) a.e. on R. Use this to establish

the uniqueness of Fourier transform.

19. Suppose f e L%(R), {f,},; is a sequence of functions such that £}, L'(R) for
each n, and f, - fin L?(R) as n — . Show that {fn}mi converges to a unique
o

F e L%(R). Also, show that if f € L'(R) » L2(R), then F = §.

20. Iff, g & L3(R), prove that (7, §) = 2n(f.g)and [fl=varlfl. 11t e L2(R) and if (£},

isa sequence of L2 — functions such thatf = finL?(R) as n — oo, then prove
that f, 5 finl2(R)asn— . (4x16=64)




