
DTFT  

When , then we have 
 that

If we replace kernel function:  with function

We still have:

So, we have:
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because , then we have ,

Thus means

To sum up:

for , we have

Now define , then





Formula for Comb function and Rectangular signal  

then replace , having

Thus Fourier pair , now we want to verify:

Here we notice: the Fourier transform (FT) of a rectangular pulse is the sinc function

The Fourier transform (DFT) of a rectangular signal after pulse discrete sampling is the 
Dirichlet function

Moreover, , the period is 1:

So, , then we have

Thus,
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DFT  

Sample  in a period 0~NT

For frequency domain:

Reconstruction:
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To sum up, the Fourier transform (FT) of a rectangular pulse is the sinc function. The 
Fourier transform (FT) of a rectangular signal after pulse discrete sampling is the 
Dirichlet function. That is,  DTFT is equivalent to FT first, then convolve with the sinc 
function; DFT is equivalent to FT first, then convolve with the Dirichlet function.
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