
Homework 2

Due: Thursday, March 5

Section 3.5: 3.8, 3.12, G3.14

Section 6.5: 6.4(a), G6.2

E3.1: Verify the identity

∑
n∈Z
|f [n]|2 = ‖f‖22 =

1
2π

∫ π

−π

∣∣∣f̂(ω)
∣∣∣2 dω.

E3.4: From the formulation of the FFT, we group the odd frequencies of a

finite discrete signal f of length N. Show that for the odd frequencies, 2k + 1

for k = 0, 1, . . . , N2 ,

f̂ [2k + 1] =

N
2 −1∑
n=0

exp
(
−2πin
N

)
(f [n]− f [n+N/2]) exp

(
−2πikn
N/2

)
.

E4.2: Prove that the (continuous) Wavelet Dictionary is translation and dila-

tion invariant.
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