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Recall that a function H : ZZ→ IR defined on integers needs to satisfy

•
∑

k∈ZZH(k) = 2

•
∑

k∈ZZH(k − 2l)H(k) = 2δl,0

•
∑

k∈ZZH(k)(−1)k = 0

in order for it to be used for constructing wavelets via multi-resolution analysis (MRA).

(a) Let φ : IR→ IR be the function defined by

φ(t) :=

{
1, if 0 ≤ t < 1,
0, otherwise.

Find a function Hφ : ZZ→ IR such that

φ(t) =
∑
k∈ZZ

Hφ(k)φ(2t− k).

(b) Show that Hφ found in part (a) satisfies the above three conditions.

(c) Let ϕ : IR→ IR be the function defined by

ϕ(t) :=


t+ 1, if −1 ≤ t ≤ 0,
1− t, if 0 < t ≤ 1,
0, if |t| > 1.

Find a function Hϕ : ZZ→ IR such that

ϕ(t) =
∑
k∈ZZ

Hϕ(k)ϕ(2t− k).

(d) Determine whether Hϕ found in part (c) satisfies the above three conditions or not.
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