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1. By utilizing the concept of eigenfunction: (10%) 
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(3) Yes. Since the sampling frequency 2 12s    , no aliasing in ( )Y j . 

( )x t can be reconstructed from ( )y t . (4%) 
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8.  
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   By considering 3-points DFT, 
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9.  

  (1) (4%) 

1 2

( )

( ) ( ) ,  ( ) ( ) .

( ) ( ) ( ) .

( ) ( ) .

The ( ) is linearly propotional to .

A cascade system of two linear phase systems is linear phase.

j j j j j j

j j j j
C

j
C

j
C

H e A e e H e B e e

H e A e B e e

H e

H e

 

 

 

       

     





 



    

 

 

  (2) (4%) 

1 2( ) ( ) ,  ( ) ( ) .

( ) ( ) ( )

( ) ( ) .

In general, a parallel system of two linear phase systems is not linear phase.

j j j j j j

j j j j j
P

j
P

H e A e e H e B e e

H e A e e B e e

H e

 

 

 

       

      



 

 

    
 

10. (12%)  

Refer to lecture handout of Chapter 4 in Page 146. 

Frequency response (4%): 
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Impulse response (8%) : 
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