Fourier Seriles
f S ng([_ﬂ-vﬂ-])

—  Qp, by all exist

o0
= Z(CL%—Fbi) < 00
=1
s Cln,bn%07 e
2 Y




f = C}%w([_ﬂ-7ﬂ-])
— Vze|—mn]

f(x+0)+ f(x — 0)
2

= F5(f)(x)

— If the function is continuous at =«
then

flz) = F5(f)(x)



feC'R), f € ([-m )

/ / . : /
— a,,b, Fourier series of f
1 1

s / s /

= 3. 1/2
= Y (lanl 4 bal) <C(X (@2 +87) T <o
el i—

— Y (lan] +a]) — 0

n=N+1

—  max |FSy(f)(z) = f(z)]

r€|—m,7]

<C Y (Jan| + [bal) = 0

n=N+1



Conclusion: f € C, ([-m,7]) N C°(R)

then the Fourier series FS(f)
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then the Fourier series converges

uniformly to f and f is continuous on R.
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Theorem: FS,(f) — f in Lz
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This is called Parcevals inequality.

It shows the Fourier orthogonal system
IS complete with respect to piecewise
continuous functions.



Integration:
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The integral is continuous.



Differentiation:
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In particular:

na,,nb, — 0, n — oo.

If feC™ KR [ e O (7 7))
then

n'a,, e O e



Conversely, if
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then the Fourier series defined by

CLQO I nz::l (an cos(nz) + by, sin(nz))

defines a function [ in
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