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Exerćıcio-teste 12

Seja k > 0. Resolva o seguinte equação de calor com as condições de
Dirichlet:

∂u

∂t
− k

∂2u

∂x2
= 0

u(t, 0) = 0

u(t, 1) = 0

u(0, x) = 5(1 + x)2 − 15x − 5.

Resolução

Designa-se por f(x) = 5(1 + x)2 − 15x − 5. A solução u(t, x) é dada
por

u(t, x) =
∞∑

n=1

bne
−kn2π2t sen

(
nπx

)
, bn = 2

∫ 1

0

f(x) · sen
(
nπx

)
dx

Tem-se que

bn = 2

∫ 1

0

(
5(1 + x)2 − 15x −−5

)
· sen

(
nπx

)
dx

= 2

∫ 1

0

5(x2 − x) · sen
(
nπx

)
dx

= 10 ·
[−2 + 2 cos(nπ)

n3π3

]
=

{
0 se n é par

− 40
n3π

se n é impar.

Logo

u(t, x) = −40

π3

∞∑
n=0

e−k(2n+1)2π2t ·
sen

(
(2n + 1)πx

)
(2n + 1)3

.


