
Fourier-Cauchy-Poisson correspondence of holomorphic

and harmonic functions on the unit disk and their

boundary value on the unit circle

when the boundary value is continuous on the unit circle

when the boundary value is L2 on the unit circle

Proposition:

F(z) := ∑
n≥0

anzn

For any r < 1

F(reiθ) = ∑
n≥0

anrneiπnθ

where anrn is the Fourier coefficient of f(θ) := F(reiθ) given by

anrn =
1

2π
∫

θ∈[−π,π]

F(reiθ)e−inθ

and the integral vanishes when n < 0.

αn =

R∫
S 1

f(eiθ)

eiθ − z
dθ

Proposition:

∑
n≥0

f̂(n)zn =
1

2πi
∫

θ∈[−π,π]

f(eiθ)

eiθ − z

and here
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P : l2(N,C) → Hardy2(D) ⊂ H(D)

(an) ↦ ∑
n≥0

anzn

⎧⎪⎨⎪⎩a0 n = 0
1
2 an n > 0
1
2 ā−n n < 0

u(reit) = R(
1

2πi
∫

θ∈[−π,π]

f(eiθ)

eiθ − reit
)

=
1

2π
∫ R(

−i

eiθ − reit
)f(eiθ)

=
1

2π
∫ R(

−ie−iθ

1 − rei(t−θ)
)f(eiθ)

1

2π
R(

−ie−iθ

1 − rei(t−θ)
) =

1

2π
R(

−ie−iθ(1 − re−i(t−θ))

(1 − rei(t−θ))(1 − re−i(t−θ))
)

=
1

2π
R(

i

1 + r2−
)

The diagram of C-vector space endomorphisms of Fourier (left), Fourier as well as Cauchy

(top), Poisson (bottom)
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1

i(eiθ − reit)

∫
D

|u|2 < ∞

u(reiθ) = ∫
rz

du

u(reiθ) = ∫
aeiθ

X ♯

when boundary value is L1

not unique [1]
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commutes and each map is an unitary isomorphism of Hilbert spaces ?is the right

morphism also unitary?
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