Homework 5

1. Let ¥ be given by the wavelet equation:
$(t) = V2 ijgm(% — k).
Show that {¢(t — k)}1 is an ON set if and only if
GNP+ Gy +1/2)] =2,

where G(v) is the Fourier Transform of the sequence {gj}.

2. Let {V},¢} be a given MRA. Let ¢ € Vj and ¢ € Wy be given by the scaling and

wavelet equations, respectively,
¢ = Z hkd)lka
k

and

¢ = Z gkgblk-
k

Suppose that
G16(t) =D anpd(t —n) + Y buxtp(t —n).

Show that

an g = hy 5,5
and
bk = Tp_gn-
3. Let f € L*(R). Assume f =Y, f; where f; L f; for all i # j. Show that ||f||* =
5 1112
4. Let {Vj}, ¢} be a given MRA. Show that

G1r(t) = D Pr—2a8(t — 1) + > Grmanth(t — 1) (1)
if and only if
[H) +1GM)P = 2,
H(y)G() + H(y+3)G(y+3) = 0.

Hint: You would need to take the Fourier Transform of (1). You will see that there is
a need to separate the equation into two by considering even k and odd k. You will

also need to use

e(7) =) lo(v+h)P =1.
k



