
Wavelets, spring 2002

Problem set 5

1. Let ϕ be the Haar scaling function. Check directly in this case that the
function a as de�ned in Lemma 6.1 is identically equal to one.

2. Let P : L2(R) → L2(R) be a linear map. P is called a projection if
P ◦ P = P . A projection is orthogonal if for all f , g ∈ L2(R)

〈Pf, g〉 = 〈f, Pg〉

Let ϕ be a scaling function and ψ the associated wavelet and de�ne

Pjf =
∞∑

k=−∞

〈f, ϕj,k〉ϕj,k

Qjf =
∞∑

k=−∞

〈f, ψj,k〉ψj,k

Show that Pj and Qj are orthogonal projections.

3. Let m0(ω) =
∑∞

k=−∞ hke
−iωk and assume that

|m0(ω)|2 + |m0(ω + π)|2 = 1 m0(0) = 1

Show that
∞∑

k=−∞

h2k =
∞∑

k=−∞

h2k+1 = 1/2

Hint: compute m0(ω)±m0(ω + π).

4. Compute h such that the associated ψ has at least 2 vanishing moments.
Proceed like in the last problem of Problem set 4 and assume initially
that m0 is like in equation (7.1) in the notes. Then check that the prop-
erty in Theorem 7.2 holds. Also estimate numerically the smoothness
of the wavelet with help of Theorem 7.3.
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