
Formulas

1. Discrete convolution x ∗ yk =
∑∞
m=−∞ xk−mym =

∑∞
m=−∞ xmyk−m

2. High pass decomposition: hk = 1
2 (−1)

kpk+1

3. Low pass decomposition: `k = 1
2p−k

4. High pass reconstruction: h̃k = qk, qk = (−1)kp1−k

5. Low pass reconstruction: ˜̀
k = pk

6. Scaling function: φ(x) =
∑∞
k=−∞ pkφ(2x−k), pk = 2

∫∞
−∞ φ(2x−k)φ(x)dx

7. Wavelet: ψ(x) =
∑∞
k=−∞ qkφ(2x− k), qk = (−1)kp1−k

8. Decomposition formulas: aj−1` = 1
2

∑∞
k=−∞ pk−2`a

j
k, b

j−1
` = 1

2

∑∞
k=−∞ qk−2`a

j
k,

qk = (−1)kp1−k

9. Reconstruction formula: ajk =
∑∞
`=−∞ pk−2`a

j−1
` +

∑∞
`=−∞ qk−2`b

j−1
` ,

qk = (−1)kp1−k

Fourier Transform Properties

1. f̂(λ) = F [f ](λ) = 1√
2π

∫ ∞
−∞

f(x)e−ixλdx.

2.
f(x+) + f(x−)

2
= F−1[f̂ ](x) = 1√

2π

∫ ∞
−∞

f̂(λ)eixλdλ.

3. F [xnf(x)](λ) = inf̂ (n)(λ).

4. F [f (n)](λ) = (iλ)nf̂(λ).

5. F [f(bx− a)](λ) = 1

b
e−iλa/bf̂

(
λ/b).

6. F [sinc(x)](λ) =

{
1√
2π
, −π ≤ λ ≤ π

0, otherwise

1


