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The constants are chosen so that

R
dxf(x) = 1 =

ˆ

f(k)

���
k=0

=

Z
due�ik�uf(u)







e.g.
R

dk1
2⇡ 2⇡�(k � k1) simply replaces k1 with k

x is integrated over and this gives 2⇡�(k � k1)



Definition. Here f(x) is a function and f̂(k) =
R
x

e

�ikx

f(x) is its Fourier transform

f(x) , f̂(k) (1)

Complex and Symmetry Properties. Here even and odd functions satisfy f(�x) = ±f(x):

f(�x) , f̂(�k) (2)

(f(x))⇤ , (f̂(�k))⇤ (3)

if f(x) is real , f̂(�k) = (f̂(k))⇤ (4)

if f(x) is even , f̂(k) is even (5)

if f(x) is odd , f̂(k) is odd (6)

if f(x) is real and even , f̂(k) is real and even (7)

if f(x) is real and odd , f̂(k) is imaginary and odd (8)

Shift properties:
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f(x) , f̂(k � k

o

) (9)

f(x� x

o

) , e

�ikx

o

f̂(k) (10)





I am defifining a "Gaussian function" G(x)=exp(-x^2)/Sqrt[2 Pi] here

The exp(ik0 x) factors will shift the function.

this is supposed to read G(x/�)

More explicitly the first term is

1
2e

� 1
2 (k�k0)

2�2



Remember the fourier transform of a Dirac comb of spacing L is another dirac comb of spacing
2 Pi/L




