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Homework No. 5 Solution 

 

1.   

(1)  

 
    

1 1

0
0

1
( ) 1

1

jwjwt t jwtX j x t e dt e e dt e
jw


    


   

   

  

     

   

0 0

0 0

1 1 1 1

2

 

( ) ( ) ( )

1 1 2 2 cos 2 sin
          

1 1 1

jw jw

x t x t x t

X j X j X j

e e e w we w

jw jw w

  

     

  

  

   
  

  

 

 

(2)  

令  1

0        ,0 1

1  ,1 2

1         , 2 3

0        , . .

w

w w
X jw

w

o w

 


  
 

 


   

           1 1 1 1  X jw X jw X jw x t x t x t         

     

 

         

2 3

1 1
1 2

2 3

2

2 3 2 3

1 1 2 2

1 1 1
1

2 2 2

1 1 1
         =

2

1 1 1 1 1 1

2 2

cos 3
                                  =

jwt jwt jwt

j t jt j t

j t jt j t j t jt j t

x t X jw e dw w e dw e dw

e e e
t jt

x t x t x t e e e e e e
t jt t jt

  



 





  

   

 
  

 

   
           

   

  

     
2

sin sin 2t t t

j t j t 




 

 

2.  
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(2)  
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In order to make the system causal, we have to cancel out the non-causal 

term, i.e. the first term of  AH j , yields 3b   . 

 

3.  

(1) The frequency response is  
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(2) Finding the partial fraction expansion of the answer of part (1) and taking its 

inverse Fourier transform, we have 
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Taking the inverse Fourier transform we obtain 
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5.   
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(3)   
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