Homework Problem Set #4

Math 5467
March 20, 2006

Exercise 1 Find the z-transform for the sequence x(n) = 0 for n < 0 and
x(n) = (2/3)" forn >0, i.e.,

x:(--- 00 1 2 & ... 2 )

3 9 3

Exercise 2 Show explicitly that the double-shift orthogonality condition in
the frequency domain

/ ¥ |C(w)|Pdw = 2780
for integer k, is equivalent to
IC(W)+ |Cw+m)]? =2.

Exercise 3 Plot the frequency response function |H (w)| in the interval 0 <
w < 21 for the Daubechies 4 tap filter. Point out the features of the graph
that cause this filter to belong to the mazxflat class.

Exercise 4 Let ¢(t) and w(t) be the Haar scaling and wavelet functions. Let
V; and W; be the spaces generated by ¢;x(t) = 29/2¢(27t — k) and w;x(t) =
21/2p(29t — k), k = 0,%1,- -, respectively. Let f(t) be defined on 0 <t < 1
and given by
4 0<t<1/4
)1 oac<t<a)
=3 21 12<t <31
2 3/4<t<l.



1. Ezpress f in terms of the basis for V;.

2. Decompose f into its component parts in Wi, Wy, and Vy. In other
words, find the Haar wavelet decomposition for f.

3. Sketch each of the four decompositions.

Exercise 5 Let ¢(t) and w be the Haar scaling and wavelet functions, re-
spectively. Let V; and W; be the spaces generated by ¢;x(t) = 29/2¢(27t — k)
and wji(t) = 292w(27t — k), k = 0,%1,---, respectively. Suppose the real
valued function f(t) = Yp ard1x(t) belongs to Vi and f L Vy. Show explicitly
that aggy1 = —agy for all integers £. Conclude that f can be expressed as a
linear combination of the functions, wo(t), hence that f € Wy.



