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Exercise 1 What is the frequency response for the mazflat Daubechies filter
with p = 2?2 Graph H(w). What are its symmetries?

Exercise 2 Compute h(n) for the half band Daubechies filter with p = 5.
Verify that H(e™) has four zero derivatives at w =0 and w = .

Exercise 3 Find H,(z), Fo(z) and Fy(z) for the biorthogonal filter bank with
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Py(z) = 6 (—1 +9272 416273 + 927 — z_s) , Hy(z) = (

Exercise 4 Let ¢(t) and w(t) be the Haar scaling and wavelet functions. Let
V; and W; be the spaces generated by ¢;(t) = 2012¢(27t — k) and w;x(t) =
212w(29t — k), k = 0,+1, - - -, respectively. Let f(t) be defined on 0 <t < 1
and given by
1 0<t<1/4
) o4 o1a<t<1)2
=3 2 12<t<3u
3 3/4<t<l.

1. Ezxpress f in terms of the basis for V.

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

3. Sketch each of the four decompositions.



Exercise 5 Suppose that {V; : j = 0,%1,---} is a multiresolution analysis
with scaling function ¢(t) and that ¢ is continuous and compactly supported.

1. Find I1;(t), the orthogonal projection onto V; of the step function

1 0<t<1
H(t)_{O t<O0ort>1.

2. If [%, ¢(z)dz = 0, show that for all j sufficiently large, ||[TT —TI;|| > 1.

3. Explain why the preceding result implies that (% ¢(x)dx # 0,



