
EE3610 Signals and Systems  Fall 2009 

Homework No. 5 Solution 
 

1. Let x[n] be a periodic signal with period N and Fourier coefficients ak. 
(1) Express the Fourier coefficients bk of [ ] 2

x n  in terms of ak. (10%) 

Since [ ] [ ]. . . . * and .F S F S
k kx n a x n a−←⎯⎯→ ←⎯⎯→

[ ] [ ] [ ]

 By using the convolution 

property, we have: 
2 . .* * .F S

k l
l N

l kx n x n x n b a a +
=< >

= ←⎯⎯→ = ∑   

 
(2) If the coefficients ak are real, is it guaranteed that the coefficients bk are also 

real? (10%) 
From (1), it is clear that the answer is yes. 

 
 
 

2. When the impulse train [ ] [ ]4
k

x n nδ
∞

=−∞

= −∑ k  is the input to a particular LTI 

system with frequency response ( )jH e Ω , the output of the system is found to be 

[ ] 5cos .
2 4

y n nπ π⎛ ⎞
⎟= +⎜

⎝ ⎠
 Determine the values of ( )/ 2jkH e π  for k = 0, 1, 2, and 

3. (20%) 

The F.S. of x[n] are 
3
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1 1[ ]   for all .
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=

= =∑ k  The output signal y[n] 

can be express as: 
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( ) ( ) ( ) ( )0 / 2 / 4 3 / 2 / 40,  2 ,  and 2 .j j j j jH e H e H e e H e eπ π π π −⇒ = = = = jπ  
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3. You are given [ ] ( ) ( )1 2 n DTFTx n n X= ←⎯⎯→ Ω . Without evaluating , find ( )X Ω

[ ]y n  if 
(1) ( ) ( ){ }ReY XΩ = Ω

 
(5%) 

⇒Since [ ]x n  is real and odd, ( )X Ω  is pure imaginary, thus [ ] 0y n = . 
 

(2) 
 
(5%) ( ) ( ) /Y dX dΩ = Ω Ω

⇒ [ ] [ ] ( )2 1 2 .ny n jnx n jn= − = −  
 

(3) 
 
(5%) ( ) ( ) ( )Y X XΩ = Ω + −Ω

⇒ [ ] [ ] [ ] ( ) ( )1 2 1 2 0n ny n x n x n n n= + − = − =  
 

(4)  (5%) ( ) ( )4 jY e X− ΩΩ = Ω

⇒ [ ] [ ] ( )( ) 44 4 1 2 ny n x n n −= − = −  

 
4. Let x[n] and h[n] be the signals with the following Fourier transforms: 

( )
( )
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 Determine [ ] [ ] [ ]y n x n h n= ∗ . (15%) 
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5. Consider the finite-length sequence [ ] 2 [ ] [ 1] [ 3]x n n n nδ δ δ= + − + −  

(1) Compute the five-point DFT X[k]. (10%) 
⇒

2 2
5 53[ ] 2 .j k jX k e e
π π− −= + + k  

(2) If , determine the sequence y[n] with five-point inverse DFT 
for n = 0 ~ 4. (10%) 
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π

 

[ ] 4 [ ] 5 [ 1] [ 2] 4 [ 3] 2 [ 4]y n n n n n nδ δ δ δ δ∴ = + − + − + − + −  
(3) If N-point DFTs are used here, how should we choose N such that 

 (5%) [ ] [ ] [ ],  for 0 1.y n x n x n n N= ∗ ≤ ≤ −

⇒N≧4+4-1=7. 


