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Solution: The expansion coefficients are,

a0 = 1
π

∫ π

−π
f(t)d(ωt) = 1

π

∫ π

−π
cos ωt2 d(ωt) = 2

π

∫ π/2

−π/2
cosudu = 2

π sinu
∣∣π/2
−π/2 = 4

π

an = 1
π

∫ π

−π
f(t) cosωtd(ωt) = 1

π

∫ π

−π
cos ωt2 cosnktd(ωt) = 1

π

∫ π

−π
cos z2 cosnzdz = − 4

π
cosπn
4n2−1

bn = 1
π

∫ π

−π
f(t) sinnωtd(ωt) = 0

f(x) = a0

2 +

∞∑
n=1

(an cosnωt+ bn sinnωt) = 2
π + 4

π

∞∑
n=1

(−1)n

4n2−1 cosnωt .

The graph on the left of the figure shows Fourier components, while the graph on the
right shows the original function f(t) as well as the expanded function up to third
order.
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Figure 2.24: (code)

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



