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4.2 DISCRETE TIME FOURIER TRANSFORM AND ITS PROPERTIES 

The DTFT is a transformation that maps Discrete-time (DT) signal x[n] into a 

complex valued function of the real variable namely: 

𝐹[𝑥(𝑛)] = 𝑋(𝑒𝑗𝜔) = ∑ 𝑥(𝑛)𝑒−𝑗𝜔𝑛

∞

𝑛=−∞

 

INVERSE DISCRETE FOURIER TRANSFORM 

   IDTFT is given by 

𝑥(𝑛) = 𝐹−1[𝑋(𝑒𝑗𝜔)] =
1

2𝜋
∫ 𝑋(𝑒𝑗𝜔)𝑒𝑗𝜔𝑛𝑑𝜔

𝜋

−𝜋

 , 𝑓𝑜𝑟 𝑛 = −∞ 𝑡𝑜 ∞ 

Example 1: Find the DTFT of 𝒙(𝒏) = 𝒂𝒏𝒖(𝒏). 

Solution: 

 

Example 2: Find the DTFT of 𝒙(𝒏) = 𝒂⃓𝒏⃓ , ⃓𝒂⃓ < 𝟏. 

Solution: 
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PROPERTIES OF DTFT: 

Linearity: 

 

Time Shifting: 

 

Time Reversal: 

      

Convolution: 
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Frequency Shifting: 

      

Time Multiplication: 

              

Parseval’s Theorem: 
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Multiplication of Sequences: 

 

                                   

Differentiation in the Frequency Domain: 
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