
  
 

 

Fourier transform pairs 

 
 

Function 
 

v(t) V(f) 

Rectangle of unit width )(tΠ  )sinc( f  

Delayed rectangle of width τ 





 −

Π
τ

Tt
 Tjef ωττ −⋅⋅ )sinc(  

Triangle of base width 2τ 





Λ
τ
t

 )(sinc2 f⋅ττ  

Gaussian ( )2/τπ te−  
2)( fe ⋅−⋅ τπτ  

One sided exponential τ/)( tetu −⋅  fj ⋅+ πτ
τ
21

 

Two sided exponential τ/||te−  2)2(1
2

f⋅+ πτ
τ

 

sinc )2sinc( tf x  







Π

xx f
f

f 22
1

 

Constant 1 )( fδ  

Phasor )( φω +tj ce  )( c
j ffe −⋅δφ  

Sine wave )sin( φω +tc  [ ])()(
2
1

c
j

c
j ffeffe

j
+⋅−−⋅ − δδ φφ  

Cosine wave )cos( φω +tc  [ ])()(
2
1

c
j

c
j ffeffe +⋅+−⋅ − δδ φφ  

Impulse )( Tt −δ  Tje ω−  

Sampling ∑
∞

−∞=

−
k

sTkt )(δ  ∑
∞

−∞=

−⋅
n

ss fnff )(δ  

Signum )sgn(t  
fj ⋅π

1
 

Heaviside step )(tu  
fj

f
⋅

+⋅
π

δ
2

1)(
2
1

 

 



  
 

 

Fourier transform theorems 

 

Linearity )()( twbtva ⋅+⋅  )()( fWbfVa ⋅+⋅  

Time delay )( Ttv −  TjefV ω−⋅)(  

Change of scale )(atv  





⋅

a
fV

a
1

 

Time reversal )( tv −  )( fV −  

Time conjugation )(* tv  )(* fV −  

Frequency conjugation )(* tv −  )(* fV  

Duality )(tV  )( fv −  

Frequency translation tj cetv ω⋅)(  )( cffV −  

Modulation )cos()( φω +⋅ ttv c  [ ])()(
2
1

c
j

c
j ffVeffVe +⋅+−⋅⋅ − φφ  

Time differentiation )(tv
dt
d

n

n

 )()2( fVfj n ⋅⋅π  

Integration (1) ∫
∞−

′′
t

tdtv )(  )()0(
2
1)()2( 1 fVfVfj δπ ⋅+⋅⋅ −  

Integration (2) ∫ ∫
∞−

′′+′′
t t

e tdtvtdtv
0

0 )()(  )()2( 1 fVfj ⋅⋅ −π  

Convolution )(*)( twtv  )()( fWfV ⋅  

Multiplication )()( twtv ⋅  )(*)( fWfV  

Frequency differentiation )(tvt n ⋅  )()2( tV
df
dj n

n
n−− π  

 
 


