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Question1 

Determine the discrete-time Fourier transform of x(n) = (0.5)n u(n). 
 

Answer 

- HOME WORK. 

 

Question2 

A sequence s(n) defined by 𝑠(𝑛) =

{
 

  
1 ,         𝑛 = 0                           

             
1

2
 ,        𝑛 = ±1                        

0 ,         |𝑛|  > 1                        

 is the input to a digital 

filter characterized by 𝑤(𝑛) + 𝛼𝑤(𝑛 − 1) = 𝑠(𝑛) + 𝛽𝑠(𝑛 − 1)    where w(n) is the output 

response of the filter. Find the Fourier transform W(ejw) of the output. 

Answer 

𝑤(𝑛) + 𝛼𝑤(𝑛 − 1) = 𝑠(𝑛) + 𝛽𝑠(𝑛 − 1) 

𝑊(𝑒𝑗𝜔) + 𝛼𝑊(𝑒𝑗𝜔)𝑒−𝑗𝜔 = 𝑆(𝑒𝑗𝜔) + 𝛽𝑆(𝑒𝑗𝜔)𝑒−𝑗𝜔  

 𝑊(𝑒𝑗𝜔)[1 + 𝛼𝑒−𝑗𝜔] = 𝑆(𝑒𝑗𝜔)[1 + 𝛽𝑒−𝑗𝜔]  

𝑊(𝑒𝑗𝜔) = 𝑆(𝑒𝑗𝜔)
[1 + 𝛽𝑒−𝑗𝜔]

[1 + 𝛼𝑒−𝑗𝜔]
 

𝑆(𝑒𝑗𝜔) = ∑ 𝑠(𝑛).

∞

𝑛=−∞

𝑒−𝑗𝜔𝑛 =
1

2
𝑒+𝑗𝜔 + 1 +

1

2
𝑒−𝑗𝜔 = 1 + cos𝑤 = 2𝑐𝑜𝑠2𝑤 

𝑾(𝒆𝒋𝝎) = 𝟐𝒄𝒐𝒔𝟐𝒘
[𝟏 + 𝜷𝒆−𝒋𝝎]

[𝟏 + 𝜶𝒆−𝒋𝝎]
 

Question3 

Determine the IDFT of X(k) = {3, (2+j), 1, (2-j)}. 

 

Answer 

- HOME WORK. 

 

Question4 

If you have the following sequence 𝑥(𝑛) = {
 
2𝑛 ,         𝑛 = 0, 2, 4, …                           

             
3𝑛 ,         𝑛 = 1, 3, 5, …                          
0 ,             𝑛 < 0                                      

 

Find the DFT of the sequence. 
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Answer 

𝑋(𝑒𝑗𝜔) = ∑ 𝑥(𝑛).

∞

𝑛=−∞

𝑒−𝑗𝜔𝑛 = ∑ 0.

−1

𝑛=−∞

𝑒−𝑗𝜔𝑛 +∑𝑥(𝑛).

∞

𝑛=0

𝑒−𝑗𝜔𝑛 

= 0 + ∑ 2𝑛.

∞

𝑛=0,2,4,…

𝑒−𝑗𝜔𝑛 + ∑ 3𝑛.

∞

𝑛=1,3,5,…

𝑒−𝑗𝜔𝑛 = ∑ (2.

∞

𝑛=0,2,4,…

𝑒−𝑗𝜔)𝑛 + ∑ (3.

∞

𝑛=1,3,5,…

𝑒−𝑗𝜔)𝑛 

𝑋(𝑒𝑗𝜔) =  ∑(2.

∞

𝑛=0

𝑒−𝑗𝜔)2𝑛 +∑(3.

∞

𝑛=0

𝑒−𝑗𝜔)2𝑛+1 

=∑(4.

∞

𝑛=0

𝑒−𝑗2𝜔)𝑛 +∑(3.

∞

𝑛=0

𝑒−𝑗𝜔)2𝑛. (3. 𝑒−𝑗𝜔)1 = ∑(4.

∞

𝑛=0

𝑒−𝑗2𝜔)𝑛 + 3𝑒−𝑗𝜔∑(9.

∞

𝑛=0

𝑒−𝑗2𝜔)𝑛 

 

𝑿(𝒆𝒋𝝎) =  
𝟏

𝟏 − 𝟒𝒆−𝒋𝟐𝝎
+

𝟑𝒆−𝒋𝝎

𝟏 − 𝟗𝒆−𝒋𝟐𝝎
 

NOTES 

1 − ∑ 𝑎𝑛
∞

𝑛=0,2,4,…

= ∑𝑎2𝑛
∞

𝑛=0

 

2 − ∑ 𝑎𝑛
∞

𝑛=1,3,5,…

= ∑𝑎2𝑛+1
∞

𝑛=0

 

3 −∑𝑎𝑛
∞

𝑛=0

=
1

1 − 𝑎
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