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Homework No. 6 Solution 
 
1. (Textbook 3.48(b) and (c)) 
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2. (Textbook 3.49(a) and (c)) 

(1) [ ] 8cos
21kX k a kπ⎛ ⎞= = ⎜ ⎟

⎝ ⎠
 (7%) 
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By inspection, 
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3. (Textbook 3.52(a) and (c)) 
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4. (Textbook 3.53(a) and (b)) 

(1) ( ) ( ) ( )cos 2 sin 2X jΩ = Ω + Ω  (7%) 
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5. (Textbook 3.63(a), (b), (c), (d), and (f)) 

You are given [ ] ( ) ( )3 4 n DTFTx n n X= ←⎯⎯→ Ω . Without evaluating ( )X Ω , find 

[ ]y n  if 

(1) ( ) ( )4jY e X− ΩΩ = Ω  (4%) 

[ ] [ ] ( )( ) 44 4 3 4 ny n x n n −= − = −  

(2) ( ) ( ){ }ReY XΩ = Ω  (4%) 

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

(3) ( ) ( )dY X
d

Ω = Ω
Ω

 (4%) 
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[ ] [ ] ( )2 3 4 ny n jnx n jn= − = −  

(4) ( ) ( ) ( )2Y X X πΩ = Ω Ω − (4%) 

[ ] [ ] [ ] ( )222 22 2 3 4
j n j nny n x n e x n n e
π π
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⎝ ⎠

 

(5) ( ) ( ) ( )Y X XΩ = Ω + −Ω  (4%) 

[ ] [ ] [ ] ( ) ( )3 4 3 4 0n ny n x n x n n n= + − = − =  

 
6.  

(1) (Textbook 3.61(c))Use the tables of transforms and properties to find the 
inverse DTFTs of the following signals: (10%) 

( ) ( )
3sin
2cos 4

sin
2

X

⎛ ⎞Ω⎜ ⎟
⎝ ⎠Ω = Ω
Ω⎛ ⎞

⎜ ⎟
⎝ ⎠

 

( ) [ ]
3sin 1, 12
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2
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⎛ ⎞Ω⎜ ⎟ ⎧ ≤⎝ ⎠Ω = ←⎯→ = ⎨Ω⎛ ⎞ ⎩⎜ ⎟
⎝ ⎠

F  

(See Problem 3(2) or lecture note of Chapter 4, pp.10) 

( ) ( ) ( ) [ ] [ ] [ ]

[ ]

1 1cos 4 4 4
2 2

1 2, 1 2,4 1,  4 1 3 5
0, 0,otherwise otherwise

X A x n a n a n

n n n
x n

Ω = Ω Ω ←⎯→ = + + −

⎧ ⎧+ ≤ − ≤ ≤ ≤
= =⎨ ⎨
⎩ ⎩

F

 

(2) (Textbook 3.68(c)) Determine the frequency response and the impulse 
response for the system described by the following difference equations: 
(10%) 

[ ] [ ] [ ] [ ] [ ]1 1 31 2 1
4 8 4

y n y n y n x n x n− − − − = − −  

（抱歉，題目有打字錯誤，教科書的 difference equation 應為 

[ ] [ ] [ ] [ ] [ ]1 1 31 2 1
4 8 4

3y n y n y n x n x n− − − − = − −  

所以用這兩種算的都可以。） 
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( ) ( )

( ) ( )
( )

[ ]

2

2

1 1 31 1
4 8 4

31 1 3 4 34
1 1 1 11 1 1
4 8 2 4

1 1 4 1
3 2 3 4

j j j

j

j j j j

e e Y e X

eY
H

X e e e e

u n

− Ω − Ω − Ω

− Ω

− Ω − Ω − Ω − Ω

⎛ ⎞ ⎛ ⎞− − Ω = − Ω⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

−Ω −
Ω = = = +

Ω − − − +

⎛ ⎞⎛ ⎞ ⎛ ⎞= − + −⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠

 

or 

( ) ( )

( ) ( )
( )

[ ]

2

2

1 1 31 3
4 8 4

33 1 24
1 1 1 11 1 1
4 8 2 4

1 12
2 4

j j j

j

j j j j

e e Y e X

eY
H

X e e e e

u n

− Ω − Ω − Ω

− Ω

− Ω − Ω − Ω − Ω

⎛ ⎞ ⎛ ⎞− − Ω = − Ω⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

−Ω
Ω = = = +

Ω − − − +

⎛ ⎞⎛ ⎞ ⎛ ⎞= + −⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠

 


