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Fourier Series in 
one dimension



Periodic functions 

Use a Fourier series to describe periodic functions



Expanding a 1-d function in a Fourier series

Any periodic function can be represented as a Fourier series.
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multiply by cos(2p'x/a) and integrate over a period.
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Expanding a 1-d function in a Fourier series

Any periodic function can be represented as a Fourier series.

0
1

( ) cos(2 / ) sin(2 / )p p
p

f x f c px a s px a 




  

2 pG
a




cos            sin
2 2

ix ix ix ixe e e ex x
i

  
 

( ) iGx
G

G

f x f e




 
*

G Gf fFor real functions:

2 2
p p

G

c s
f i 

reciprocal lattice vector

0

a
f(x)



Determine the Fourier coefficients in 1-D

Multiply by e-iG'x and integrate over a period a
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The Fourier coefficient is proportional to the Fourier transform of the 
pattern that gets repeated on the Bravais lattice, evaluated at that G-vector.
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(complex numbers)


