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Fourier coefficients

f (x) =
a0

2
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n=1
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an cos
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nπ

p
x

)
+ bn sin
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p
x

))
where
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1

p
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−p
f (t)dt
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Theorem

If f is a function which is piecewise differentiable on (−p, p) and f ′

is piecewise continuous on (−p, p), then at any point x in the
interval (−p, p) where f is continuous, the Fourier series

a0

2
+
∞∑

n=1

(
an cos

(
nπ

p
x

)
+ bn sin

(
nπ

p
x

))
converges to f (x).
At any point x where f or f ′ is not continuous, the Fourier series
converges to

limt→x+ f (t) + limt→x− f (t)

2

the average of the two handed limits of f at x.
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Theorem

If f is a function which is piecewise differentiable on (−p, p) and f ′

is piecewise continuous on (−p, p), then the Fourier series
converges to: 

f (x)
1
2 (limt→x+ f (t) + limt→x− f (t))
1
2

(
limt→−p+ f (t) + limt→p− f (t)

)
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