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Anterpolation
WLOG: 1D. Assume K smooth, (yj)Nj=1 ⊂ [−1, 1]. Assume N large. Let
u(x) =

∑︁N
j=1 ρjK (x − yj). Use interpolation to compress?

How about that smoothness assumption?

Demo: Anterpolation 142
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Preliminaries: Convolution

(f ∗ g)(x) =
∫︂
R
f (ξ)g(x − ξ)dξ.

▶ Convolution with a shifted δ is the same as shifting the function:

[f ∗ (ξ ↦→ δ(ξ − a))](x) = f (x − a).

▶ Convolution is linear (in both arguments) and commutative.
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Preliminaries: Fourier Transform

F(f )(ω) =

∫︂
R
f (x)e−2πiωxdx .

▶ Convolution turns into multiplication: F{f ∗ g} = F f · Fg .
▶ A single shifted δ transforms as (as a distribution!)

F{δ(x − a)}(ω) = e−2πiaω.

▶ A unit-periodic “train” of δs is its own F [Décoret ‘04]:

F

{︄∑︂
ℓ∈Z

δ(x − ℓ)

}︄
(ω) =

∑︂
k∈Z

δ(ω − k).

What is F{f (x − a)}?
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https://maverick.inria.fr/~Xavier.Decoret/resources/maths/impulsion-train.pdf




Preliminaries: Non-Uniform FFT (Type-1)
Given nonuniform nodes xj ∈ [0, 2π) and complex strengths cj , we want

Fk =
N−1∑︂
j=0

cje
−ikxj (−M/2 ≤ k < M/2).

Demo: Non-Uniform FFT [Greengard/Lee 2004] 146



Preliminaries: Non-Uniform FFT (Type-2)

Given nonuniform nodes xj ∈ [0, 2π), we want

f (xj) =

M/2∑︂
k=−M/2

F (k)e ikxj
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