Fourier Series: Summary

Range of f(x)

Series type short cuts formulae
1) [-L, L] a) Fourier series i) none =% 4 Z L ancos(nrz/L) + bn sm(nmv/L)
an =1 f )cos(nrz/L) dz, bn = + f (z)sin(nwz/L) dx
i)L=m flx) =%+ Z;’o 1 @n cos(nz) + by sin(nz)
=1 fﬂ ) cos(nx) dax, by, = - fﬂ f(z) sin(nz) d
iii) f(x) even flx) =%+ Z;’o L an cos(nma/L)
an =1 f f(z)cos(nme/L) dx
iv) f(z) odd f(z) = Zn L bnsin(nmz/L)
bn = 2 f f(z)sin(nmx/L) dz
b) complex Fourier series i) none f(z) Zf__oo cnexp(enmaz/L)
tn = 5% f )exp(—wmmz/L) dx
i) L=m f(z) Zf__oo cn exp(ane)
en =5 fﬂ ) exp(—wnz) dz
iii) f(z) real f(z) =co + Zzo=1 cnexp(enmz/L) + cp* exp(—inma/L)
¢—n = (cn)* (complex conjugate)
iv) f(z) real, even =cp+ Zn L enlexp(enmz/L) + exp(—wnmz/ L))
=co+ Zn 1 2cn cos(nmw/ L)
=z f f(z) cos(nmx /L) dv =c—p
v) f(z) real, odd f(z) Z;’ll cnlexp(snmz /L) — exp(—wnmz/L)]
= Z;’o 1 ey sin(nz/ L)
Cn = f f(z)sin(nwz/L) d
2) [0,L]

C—n
a) Fourier cosine series

=% 4 Z | an cos(nma/L)
an =1 f f(z)cos(nme/L) dx
fz) =

b) Fourier sine series Zn L bnsin(nmz/L)
bn =+ f f(z)sin(nwz/L) d
3) [0, 0] i

Fourier transform ffooo Fla )exp(zax) da

=5 f ) exp(—tax) do



