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\PART £A,
Answer four questions from this Part. Each question carries 4 marks.

1. With the usual notations, prove that (R,zRw)=(z,R_w)=(R, zw) for an
integers j and Kk, z, w €/2 (Z,). < e ) ( bK > ( k-j ) y

2. Find D(U(2)) for z = (i, -1, -1, i). |
3. Prove that the Trigonometric s'y,stem‘is an ort\,h;")_hormal set in L?([-x, ).
4. Prove that every cauchy se ence {2 erges in 2 (2).
5. Suppose f, g eL! (R) anﬂ t=g i ;
6. Suppose f e R. Prove t ery poi : gue }point of f.
; %
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8. a) State and prove the folding lemma.

= d ze I%(Z,). Prove 4
b) Suppose M is a natural number and N = 2M an N t

(2*)*= 2(n+M) for all n.

¢) Giventhat (i = (J§ 1, 0,1)and = (0. 1,
an ortho normal basis for /2(Zy)-

J2, ._1) ,Show that {v,R,V,U,R,u} forme

9. Construct Daubechies’s D, wavelet basis on Zy.
Unit - Il

10. a) Define the spaces L'([-r, n)) and L2(-m, 1;)) Show that L2(—m, m) < L'([~n, 1

b) Let{a},_, be an ortho normal setina Hllbertspace H. Prove that the following
are equnvalent g

i) {a},, is complete.

i) Forall f,geH,(f,g)= %(f, aj><gf~.é?> g |

iii) For all < H,f|* =Z\» (s 3}. |2

c) Suppose that u,v e 12(2) Prove that B = {F kV}ker {R, U}, is a complete

orthonormal set m 12(2) if and nIy if the: yst?fm Tatrlx A(0)is unitary for all
o j N

c) Given that ze 12(2) and w el‘\‘(Z»:).LShgw that z+w e /2(Z) and ||z=w||<||z]|

)) and (f, e‘“") =0,YneZ.

onormal set for /2(2) if aﬁnd‘eﬁ‘/!ff

 complete orthonormal s






