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The set

{1, cos(
π

p
x), cos(

2π

p
x), . . . , sin(

π

p
x), sin(

2π

p
x), . . .}

is orthogonal on the interval [−p, p].
In fact, this set is complete.
This set is known as the Fourier basis on [−p, p].
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Fourier coefficients

f (x) =
a0

2
+
∞∑

n=1

(
an cos

(
nπ

p
x

)
+ bn sin

(
nπ

p
x

))
where

a0 =
1

p

∫ p

−p
f (t)dt

an =
1

p

∫ p

−p
f (t) cos

(
nπ

p
t

)
dt

bn =
1

p

∫ p

−p
f (t) sin

(
nπ

p
t

)
dt
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