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Conclusion:

then the Fourier series

f ∈ C1

pw
([−π, π]) ∩ C0(R)

FS(f)

converges to f uniformly in

x ∈ [−π, π]

Conversely, if

then the Fourier series converges                  

uniformly to f and f is continuous on R.
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Theorem: FSn(f) → f

if and only if

This is called Parceval’s inequality.

It shows the Fourier orthogonal system
is complete with respect to piecewise

continuous functions.
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Integration:
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The integral is continuous.



Differentiation:
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In particular: 
nan, nbn → 0, n → ∞.

If f ∈ Cm−1(R), f (m)
∈ C0
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then

nman, nmbn → 0, n → ∞.



Conversely, if

|nman| ≤ M, |nmbn| ≤ M, m ≥ 2,

then the Fourier series defined by
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