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1. Let a 2 `1(Z) and define the sequenceb by b(n) = a(2n). Express the Fourier transfrom̂b
of the sequenceb wiht the aid of the Fourier transform̂a of the sequencea.

2. Let � 2 `2(Z) (and you may assume that there are only finitle many non-zero elements in
the sequence). Show that j�̂(!)j2 + j�̂(! + 12)j2 a.e.= 1;
if and only if 2Xk2Z�(k)�(k + 2n) = Æ0;n; n 2Z;
by first calculating the Fourier transform of the sequence(Pk2Z�(k)�(k � n))n2Z.
3. What can be said about the following argument: If 2 L2(R) \ L1(R) is such thatRR (t)dt = 0 then it is also true that

RR (2�mt� k) dt = 0 for all integresm andk and
then it is not possible to write for example

e�t2 = Xm2ZXk2Zm;k �2�mt� k� ;
where the series converges inL2(R) because

RRe�t2 dt > 0.

4. Let � 2 l1(Z). Define the operatorsT� andS� : `2(Z) ! `2(Z) as follows:(T�)(k) =Xj2Z�(j � 2k)(j) and (S�)(k) = 2Xj2Z�(k � 2j)(j):
What are the operatorsT �� andS�� (defined by the requirements thathT�; di = h; T ��di andhS�; di = h; S��di)? Under which conditions is it true thatT�T �� = 12I?

5. Let (fVmgm2Z; ') be a multiresolution forL2(R; C ) and letPm denote the orthogonal pro-
jection ontoVm. If f 2 Vm is given in the formf =Xk2ZCm(k)2�m2 '(2�m � �k);
whereCm 2 `2(Z; C ), thenPVm+1f =Xk2ZCm+1(k)2�m�12 '(2�m�1 � �k):
Determine the coefficientsCm+1(k) in terms of the coefficientsCm(k).

Do the same for the projection onto the spaceWm+1.


