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Dada f P C2pRNzt0uq, seja ϕ : p0,8q Ñ R a função dada por:

ϕprq “

ż

S1p0q

fprωqdσpωq.

Temos f#pxq “ ϕp|x|q, logo (recorde a solução do exerćıcio 2 da primeira lista):

∆pf#qpxq “ ϕ2p|x|q `
N ´ 1

|x|
ϕ1p|x|q, x P RNzt0u.

Temos:

ϕ1prq “

ż

S1p0q

x∇fprωq, ωydσpωq

“

ż

S1p0q

x∇fprωq, ~npωqydσpωq

“

ż

B1p0q

div r∇fpryqsdy

“ r

ż

B1p0q

∆fpryqdy

“ r1´N

ż

Brp0q

∆fpzqdz

“ r1´N

ż r

0

ż

S1p0q

∆fpρωqρN´1 dσpωqdρ,

logo:

ϕ2prq “ p1´Nqr´N

ż

Brp0q

∆fpzqdz ` r1´N

ż

S1p0q

∆fprωqrN´1 dσpωq

“
1´N

r
ϕ1prq `

ż

S1p0q

∆fprωqdσpωq,

e, portanto:

∆pf#qpxq “
1´N

|x|
ϕ1p|x|q `

ż

S1p0q

∆fp|x|ωqdσpωq `
N ´ 1

|x|
ϕ1p|x|q “ p∆fq#pxq,

para todo x P RNzt0u.
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