
FOURIER SERIES AND TRANSFORMS

Fourier series

f(t) =
1
2
a0 +

∞∑
n=1

{an cosnωt+ bn sinnωt} (period T = 2π/ω)

where

an =
2
T

∫ t0+T

t0

f(t) cosnωt dt

bn =
2
T

∫ t0+T

t0

f(t) sinnωt dt



Half range Fourier series

sine series an = 0, bn =
4
T

∫ T/2

0
f(t) sinnωt dt

cosine series bn = 0, an =
4
T

∫ T/2

0
f(t) cosnωt dt

Finite Fourier transforms

sine transform

f̃s(n) =
4
T

∫ T/2

0
f(t) sinnωt dt

f(t) =
∞∑
n=1

f̃s(n) sinnωt

cosine transform

f̃c(n) =
4
T

∫ T/2

0
f(t) cosnωt dt

f(t) =
1
2
f̃c(0) +

∞∑
n=1

f̃c(n) cosnωt

Fourier integral

1
2

(
lim
t↗0

f(t) + lim
t↘0

f(t)
)

=
1

2π

∫ ∞
−∞

eiωt
∫ ∞
−∞

f(u)e−iωu du dω

Fourier integral transform

f̃(ω) = F {f(t)} =
1√
2π

∫ ∞
−∞

e−iωuf(u) du

f(t) = F−1
{
f̃(ω)

}
=

1√
2π

∫ ∞
−∞

eiωtf̃(ω) dω


