
Laplace operator on Rn

Proposition: For

we have

convolution with fundamental solution solves Poisson's

equation
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We have the Laplace operator
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The function

is the fundamental solution of Laplace's equation Δu = 0 on Rn.
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The function

is the fundamental solution of Laplace's equation Δu = 0 on Rn.

Φ : Rn ∖ {0} → R

Φ(x) :=

⎧⎪⎨⎪⎩−
1

2π
log |x| n = 2

1

n(n − 2)α(n)

1

|x|n−2
n ≥ 3

|DxΦ| ≲
1

|x|n−1
 for x ≠ 0

D
2
xΦ ≲

1

|x|n  for x ≠ 0∣ ∣Let f ∈ C
2
c
(Rn) then the convolution with the fundamental solution

is Φ ∗ f ∈ C
2(Rn) and solves the Poisson's equation −Δu = f in Rn.

The function

is the fundamental solution of Laplace's equation Δu = 0 on Rn.
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Φ ∗ f : Rn → R

x ↦ ∫
y∈Rn

Φ(x − y)f(y)

Let f ∈ C
2
c
(Rn) and φ be a fundamental solution of Δ on Rn. Then for

u := φ ∗ f

we have
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Let u ∈ C
2(U) and is harmonic, then
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Discrete cocompact subgroups of Rn, flat tori

Ramified germs of smooth and holomorphic functions

Open subsets of Rn

Open subsets of Rn equipped with the flat metric

Closed subsets of Rn equipped with smooth functions

Quasi-analytic smooth functions on R

Star-shaped subsets of Rn

ODEs in Rn ↔ Vector fields in Rn
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