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6.1 

 

We are given ( ) ( ) BFforFXtx aa >=↔ 0 . Let’s use as an example the following 

function ( )FX a  : 

 

 
 

We know that the minimum sampling rate sF  in this case would be BFF Hs 22 == . 

 

(a) The Fourier transform of the signal 
( )

dt

tdxa  is ( )FXFj a⋅⋅π2 . The support for this 

signal is the same as for ( )FX a  and therefore the minimum sampling rate remains the 

same. 

 

 BFs 2=   

 

 
 

 

 

(b) The Fourier transform of the signal ( )txa

2  is ( ) ( )FXFX aa ⊗ . The bandwidth for this 

signal is twice that of ( )FX a  and therefore the minimum sampling rate becomes: 

 

 BFs 4=   

 



 
 

 

(c) The Fourier transform of the signal ( )txa 2  is �
�

�
�
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�
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1 F
X a . The bandwidth for this 

signal is twice that of ( )FX a  and therefore the minimum sampling rate becomes: 
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(d) The Fourier transform of the signal ( ) ( )Bttxa π6cos  is 

( ) ( ) ( )[ ]BFBFFX a 33
2

1
++−∗ δδ  or ( ) ( )[ ]BFXBFX aa 33
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(e) The Fourier transform of the signal ( ) ( )Bttxa π7cos  is 

( ) ( ) ( )[ ]BFBFFX a 5.35.3
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6.10 

 

Recall that to reconstruct the signal without aliasing we need the minimum frequency to 

verify: 
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6.11 

 

By using the same method as in the previous problem we have: 
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6.13 

 

We are given the received analog signal ( ) ( ) ( )τα −⋅+= txtxts aaa  with 1<α  and the 

following system: 

 

 



At the end of the sampler the signal ( )tsa will become ( ) ( ) ��
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Taking the Fourier transform we get ( ) ( ) ( ) ��
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