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Solution: The coefficients of expansion are,

a0 = 1
π

∫ π

−π
f(x)d(kx) = 1

π

∫ π

−π
(kx)2d(kx) =

u3

3π

∣∣∣∣π
−π

=
2π2

3

an = 1
π

∫ π

−π
f(x) cosnkxd(kx) = 1

π

∫ π

−π
(kx)2 cosnkxd(kx)

= 1
n3 [(n2z2 − 2) sinnz + 2nz cosnz]

∣∣π
−π = 4 cosnπ

n2

bn = 1
π

∫ π

−π
f(x) sinnkxd(kx) = 0

f(x) = a0

2 +

∞∑
n=1

(an cosnkx+ bn sinnkx) = π2

3 + 4

∞∑
n=1

(−1)n

n2 cosnkx .

Note that the function can be parametrized as f(x) = (mod(kx − π, 2π) − π)2 for
numerical treatment.
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Figure 2.23: (code)

https://www.ifsc.usp.br/~strontium/Publication/Scripts/Figures/ClassicalMechanics/CM_Waves_FourierHarmonico.m



