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1. Let N � 1, PN (x) = PN�1k=0 �N+k�1k �xk, let �N be such that�N (!) = (12(1 +
e�i2�!))NQN(e�i2�
) wherejQN(e�i2�
)j2 = PN (sin(�!)2), and let N (x) = 2Pk2Z(�1)k�N (1�k)'(2x� k) where'̂(!) =Q1k=1 �̂(2�k!). Show thatlimN!1j N (!)j = 0; j!j < 12 or j!j > 1:
What kind of additional knowledge about N is needed in order to conlcude thatlimN!1j N(!)j = 1; 12 < j!j < 1?
2. Let H be a Hilbert space with inner producth�; �i. Show that if there are two sequnces(fn)n2Iand(gn)n2Iof elements inH such thathf; gi = 1Xn=1 hf; fni hg; gni; f; g 2 H;
and 1Xn=1�jhf; fnij2 + jhf; gnij2� � Ckfk2; f 2 H;
for some constantC, then(fn)n2Iand(gn)n2Iare frames in the spaceH.

3. Suppose(fn)n2I is a tight frame inH, that is, for sameA > 0,Xn2Ikhf; fnik2 = Akfk2; f 2 H:
Show that f = 1AXn2Ihf; fni fn; f 2 H;
by first calculatingA hf; gi using the formulahf; gi = 14�kf + gk2 � kf � gk2 + ikf + igk2 � ikf � igk2�:
4. Let ' be the scaling function and the corresponding wavelet function for an orthonormal
multiresolution and assume that' and have compact support. Letm � 0 and define'T;m;k(x) =Xj2Z2�m2 '(2�m(x+ j)� k); T;m;k(x) =Xj2Z2�m2  (2�m(x+ j)� k):
Show that ifm0 � 0 thenf'T;m0;k j k = 0; : : : ; 2�m0�1 g[f T;m;k j k = 0; : : : ; 2�m�1;m �m0 g is an orthonormal set inL2(T) = L2([0; 1℄).



5. Let ' be the scaling function for an orthonormal multiresolutionand assume that' has
compact support. Letm � 0 and define'T;m;k(x) =Xj2Z2�m2 '(2�m(x+ j)� k):
and letVT;m be the subspace ofL2(T) spanned by('T;m;k)2�m�1k=0 . Show thatVm ! L2(T) asm!�1.


