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Example 

Determine the inverse transform, if the Fourier transform F (ω) are given as; 

𝐹(𝜔) = {
1     |𝜔|  ≤ 𝜔𝑐  

0       𝜔𝑐 < |𝜔| ≤ 𝜋
 

Sol: 

𝑓(𝑛) =
1

2𝜋
∫ 𝐹(𝜔)𝑒𝑗𝜔𝑛𝑑𝜔

∞

−∞

 

 

   𝑓(𝑛) =
1

2𝜋
∫ 𝑒𝑗𝜔𝑛𝑑𝜔

𝜔𝑐

−𝜔𝑐
 = 

sin 𝜔𝑐𝑛

𝜋𝑛
                           𝑛 ≠ 0 

For n=0, we have 

𝑓(0) =
1

2𝜋
∫ 𝑑𝜔 =  

𝜔𝑐

𝜋
  

𝜔𝑐

−𝜔𝑐
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Hence 

𝑓(𝑛) = {

𝜔𝑐

𝜋
               𝑛 = 0

𝜔𝑐

𝜋

𝑠𝑖𝑛𝜔𝑐𝑛

𝜔𝑐𝑛

  𝑛 ≠ 0 

 

Matlab 
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The unit sample and unit step 

 

Let’s examine some special signals, first in discrete time, then in continuous time. 

 

Definition 1 The discrete time unit step is given by 
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The unit sample or impulse is defined as 

 

We notice that they are related via the sum relation 

 

Notice the unit sample sifts signals 

 

Proposition 1 The unit sample has the “sampling property,” picking off values of signals that it 

sums against: 

 

This is true for all signals, implying we can derive various properties, the “summed” and 

“differenced” versions. Defining x[n] = u[n], then 
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Matlab 

Syms t w wc u  

Fourier (dirac (t), w)           return            1 

Fourier (dirac (1), w)           return            0 

iFourier (dirac (w), t)           return            1/(2*pi) 

iFourier  (a*dirac (w), t)           return           a/(2*pi) 

iFourier  (dirac (1), t)           return    0 
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