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Discrete-Time Fourier Transform (DTFT) 
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Discrete-Time Fourier Transform Properties 
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Multiplication by 0j ne Ω  0
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Multiplication by ( )0sin nΩ  ( ) [ ]0 0 02[ ] sin ( ) ( )jx n n X XΩ ↔ Ω+Ω − Ω−Ω  
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Parseval’s theorem 0
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Special case of Parseval’s theorem 0
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Discrete-Time Fourier Transform pairs   ( )[ ] ( )x n X↔ Ω  

1 ( ) 2 ( 2 )
k

n kπ δ π
∞

=−∞

−∞ < < ∞ ↔ Ω−∑   [ ] 1nδ ↔  

1[ ] ( 2 )
1 j

k
u n k

e
π δ π

∞

− Ω
=−∞

↔ + Ω−
− ∑    

1 0,1,2,...2sgn[ ] , where sgn[ ]
1 1, 2,...1 j

n
n n

ne− Ω

=
↔ = − = − −− 

 

[ ] , 1, 2, ...j Nn N e Nδ − Ω− ↔ = ± ±    0
02 ( 2 )j n

k
e kπ δ π

∞
Ω

=−∞

↔ Ω−Ω −∑  

1[ ] , 1
1

n
ja u n a

a e− Ω↔ <
−

    ( ) 2sinc ( 2 )B
k

B Bn p kπππ

∞

=−∞

↔ Ω+∑     

( )
( )

1
2

2 1

sin
[ ] [ ]

sin 2L q

q
p n p n+

 + Ω = ↔
Ω

  (Rect. Pulse) 
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