
Problem 5 of homework 6:

An orthonormal basis is

{
c0 =

1√
L

, ck =

√
2
L

cos
(

2πkx

L

)
, sk =

√
2
L
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(

2πkx

L

)
; k ∈ N

}

f(x) = 〈f(x), c0〉c0 +
∞∑

k=1

〈f(x), ck〉ck +
∞∑

k=1

〈f(x), sk〉sk

Here f(x) = (x + π)2 on the intervall [−π, π), so L = 2π.
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1√
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〈f(x), ck〉 =
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π
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)
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1
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)
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π
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〈f(x), sk〉 =
1√
π

∫ π

−π

(x + π)2 sin(kx) dx =
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+
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π
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1
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π

(
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k
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√
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k

So the fourier representation of f is:

f(x) =
8

3
√

2π
π3 · 1√

2π
+

4π√
π

∞∑
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(−1)k
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√
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k
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=
4
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∞∑
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The values to which the Fourier series converges at −π and π are the same, because of the period 2π.
For x = π or − π we get

4
3

π2 + 4
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k=1

(−1)k

k2
cos kπ − 4π

∞∑
k=1

(−1)k

k
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4
3
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∞∑
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1
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=
4
3
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6
= 2π2 ,

for x = 0 or 2π we get

4
3

π2 + 4
∞∑

k=1

(−1)k

k2
,

which has to be the same as f(0) = π2, because 0 ∈ (−π, π).
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