
Cálculo da integral 2xn
ωn
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|x−y|n = 1, x = (x̄, xn) ∈ Rn

+, n ≥ 3

(Núcleo de Poisson no semiespaço)
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∫
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∫
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∫
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∫ π/2
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podemos calcular 2ωn−1

ωn

∫ π/2
0

senn−2dθ = 1, separando os casos n par e n
ı́mpar, mas podemos também obter esse resultado usando que

ωn = 2
∫
Sn−1
+

onde Sn−1
+ := {x = (x1, · · · , xn);xn > 0}

= 2
∫
D

√
1 + |∇f |2dy onde D := {y ∈ Rn−1; |y| < 1}

e f é a função f(y) =
√

1− |y|2
(estamos usando a fórmula

∫
D

√
1 + |∇f |2 para calcular

a ‘área’ do gráfico de uma função f sobre um domı́nio D)

= 2
∫
D

1√
1−|y|2

dy
C.P.
= 2ωn−1

∫ 1

0
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√

1−r2dr
M.V.r=senθ

= 2ωn−1

∫ π/2
0

senn−2θ
cos θ

cos θdθ,

logo,
2ωn−1

ωn

∫ π/2
0

senn−2θdθ = 1 .
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