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Exercise 3.4.8 a) Similarly to the case where fpxq is defined over r´π, πs, in case fpxq is

defined over r0, 2πs, we have that:
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cospkxqdx “ 0 (0.4)

ż 2π

0

sinpkxqdx “ 0 (0.5)

where k, l P N, and k ą 0 and l ą 0.

Thus, we can write the Fourier series of a function fpxq defined over 0 ď x ď 2π,

denoted by FSrfpxqs as

FSrfpxqs “ a0{2`
8
ÿ

k“1

akcospkxq ` bksinpkxq (0.6)

where a0 “ 1
π

ş2π

0
fpxqdx, ak “ 1

π

ş2π

0
fpxqcospkxqdx, and bk “ 1
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k “ 1, 2, ...

To get the coefficients a0, ak, and bk, we assume that the Fourier series converges to

fpxq, and use the above integrals. Then

fpxq “ FSrfpxqs “ a0{2`
8
ÿ

k“1

akcospkxq ` bksinpkxq (0.7)
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fpxqdx “ πa0 (0.9)



For l P N,
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cospkxqcospkxqdx “ ak. (0.10)

Similarly, for l P N, we have that
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