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𝑥 𝑛 = 1 ∀𝑛  →     𝑦 𝑛 = 0  ∀𝑛 

𝑦 𝑛 +
1

2
𝑦 𝑛 − 1 = 𝑥 𝑛 + 𝛽1𝑥 𝑛 − 1 + 𝛽2𝑥 𝑛 − 2  

 
0 + 0 = 1 + 𝛽1 + 𝛽2 

𝑥 𝑛 = −1 𝑛 ∀𝑛 →  𝑦 𝑛 = 0  ∀𝑛 

𝑦 𝑛 +
1

2
𝑦 𝑛 − 1 = 𝑥 𝑛 + 𝛽1𝑥 𝑛 − 1 + 𝛽2𝑥 𝑛 − 2  

 
0 + 0 = −1 𝑛 + 𝛽1 −1 𝑛−1 + 𝛽2 −1 𝑛−2 
 
𝑛 = 2        →        0 = −1 2 + 𝛽1 −1 1 + 𝛽2 −1 0 
 
0 = 1 + 𝛽1 −1 + 𝛽2 
 
𝛽1 = 1 + 𝛽2 𝛽1 =0 𝛽2 = −1 



𝑦 𝑛 +
1

2
𝑦 𝑛 − 1 = 𝑥 𝑛 − 𝑥 𝑛 − 2  

 

𝑌 Ω +
1

2
𝑌 Ω 𝑒−𝑗Ω = 𝑋 Ω − 𝑋 Ω 𝑒−𝑗2Ω 

 

𝑌 Ω 1 +
1

2
𝑒−𝑗Ω = 𝑋 Ω 1 − 𝑒−𝑗2Ω  

 

H Ω =
𝑌 Ω

𝑋 Ω
=

1 − 𝑒−𝑗2Ω

1 +
1
2

𝑒−𝑗Ω
=

1

1 +
1
2

𝑒−𝑗Ω
−

𝑒−𝑗2Ω

1 +
1
2

𝑒−𝑗Ω
 

 

ℎ 𝑛 = −
1

2

𝑛

𝑢 𝑛 − −
1

2

𝑛−2

𝑢 𝑛 − 2  

𝑥[𝑛] → 𝑋(Ω) 

𝑦[𝑛] → 𝑌(Ω) 

¿Estable? ¿Causal? 



𝑦 𝑛 = ℎ 𝑛 ∗ 𝑢 𝑛 =  ℎ 𝑘 𝑢[𝑛 − 𝑘]

∞

𝑘=−∞

=  ℎ 𝑘

𝑛

𝑘=−∞

 

𝑦 𝑛 =  −
1

2

𝑘

𝑢 𝑘 − −
1

2

𝑘−2

𝑢 𝑘 − 2

𝑛

𝑘=−∞

 

𝑦 𝑛 =  −
1

2

𝑘

𝑢 𝑘

𝑛

𝑘=−∞

−  −
1

2

𝑘−2

𝑢 𝑘 − 2

𝑛

𝑘=−∞

 

𝑦 𝑛 =  −
1

2

𝑘𝑛

𝑘=0

−  −
1

2

𝑘−2𝑛

𝑘=2

 

𝑦 𝑛 =  −
1

2

𝑘𝑛

𝑘=0

−  −
1

2

𝑘𝑛−2

𝑘=0

 

𝑦 𝑛 =
1 − −

1
2

𝑛+1

3
2 

𝑢[𝑛] −
1 − −

1
2

𝑛−1

3
2 

𝑢[𝑛] 

𝑦 𝑛 =
2

3
−

1

2

𝑛−1
𝑢[𝑛]- 

2

3
−

1

2

𝑛+1
𝑢[𝑛] 





𝑎𝑘 =
1

𝑁
 𝑥[𝑛]𝑒−𝑗𝑘

2𝜋
𝑁

𝑛

𝑛=<𝑁>

                 𝑁 = 20 

 



𝑥 𝑛 = 𝑦 𝑛 − 16                           𝑎𝑘 = 𝑏𝑘𝑒−𝑗𝑘
2𝜋
𝑁

16 
 

𝑏𝑘 =
1

20
 𝛼𝑛𝑒−𝑗

2𝜋
20

𝑘𝑛

19

𝑛=0

=
1

20
 𝛼𝑒−𝑗

2𝜋
20

𝑘
𝑛

=

19

𝑛=0

1

20

1 − 𝛼𝑒−𝑗
2𝜋
20

𝑘
20

1 − 𝛼𝑒−𝑗
2𝜋
20

𝑘
 

 

𝑎𝑘 =
1

20

1 − 𝛼𝑒−𝑗
2𝜋
20

𝑘
20

1 − 𝛼𝑒−𝑗
2𝜋
20

𝑘
𝑒−𝑗𝑘

2𝜋
20

16 

¿ 𝑥 𝑛 = 𝑦 𝑛 + 4 ? 











𝑦 𝑛 =  𝛼𝑛−𝑘 𝑥 𝑘 + 𝛽𝑥 𝑘 − 1 + 𝛾𝑥[𝑘 − 2]

𝑛

𝑘=−∞

 

 

ℎ 𝑛 =  𝛼𝑛−𝑘 𝛿 𝑘 + 𝛽𝛿 𝑘 − 1 + 𝛾𝛿 𝑘 − 2

𝑛

𝑘=−∞

                                            ←      𝑥 𝑛 = 𝛿 𝑘 → 𝑦 𝑛 = ℎ 𝑘  

 
 

ℎ 𝑛 =  𝛼𝑛−𝑘𝛿 𝑘

𝑛

𝑘=−∞

+ 𝛽  𝛼𝑛−𝑘𝛿 𝑘 − 1

𝑛

𝑘=−∞

+ 𝛾  𝛼𝑛−𝑘𝛿 𝑘 − 2

𝑛

𝑘=−∞

 

 
ℎ 𝑛 = 0  𝑛 < 0 
 

ℎ 0 =  𝛼0−𝑘𝛿 𝑘

0

𝑘=−∞

+ 𝛽  𝛼0−𝑘𝛿 𝑘 − 1

0

𝑘=−∞

+ 𝛾  𝛼0−𝑘𝛿 𝑘 − 2

0

𝑘=−∞

= 1 

 
ℎ 1 =  𝛼1−𝑘𝛿 𝑘1

𝑘=−∞ + 𝛽  𝛼1−𝑘𝛿 𝑘 − 11
𝑘=−∞ + 𝛾  𝛼1−𝑘𝛿 𝑘 − 21

𝑘=−∞ = 𝛼1−0 + 𝛽𝛼1−1 = 𝛼 + 𝛽 
 

ℎ 2 =  𝛼2−𝑘𝛿 𝑘2
𝑘=−∞ + 𝛽  𝛼2−𝑘𝛿 𝑘 − 12

𝑘=−∞ + 𝛾  𝛼2−𝑘𝛿 𝑘 − 22
𝑘=−∞ = 𝛼2−0 + 𝛽𝛼2−1 + 𝛾𝛼2−2=𝛼2 +  𝛽𝛼 + 𝛾 

 

ℎ 3 =  𝛼3−𝑘𝛿 𝑘3
𝑘=−∞ + 𝛽  𝛼3−𝑘𝛿 𝑘 − 13

𝑘=−∞ + 𝛾  𝛼3−𝑘𝛿 𝑘 − 23
𝑘=−∞ = 𝛼3−0+ 𝛽𝛼3−1 + 𝛾𝛼3−2=𝛼3 +  𝛽𝛼2 + 𝛾𝛼 

 
ℎ 𝑛 = 𝛼𝑛 +  𝛽𝛼𝑛−1 + 𝛾𝛼𝑛−2                   𝑛 ≥ 2 
 
 
ℎ 𝑛 = 𝛼𝑛𝑢[𝑛] +  𝛽𝛼𝑛−1𝑢[𝑛 − 1] + 𝛾𝛼𝑛−2𝑢[𝑛 − 2] 











𝑥 𝑡 = 𝑥1 𝑡 −
𝑇

8
 𝑎𝑘 =

1

𝑇
𝑋(𝜔) 

𝜔=𝜔0𝑘
 𝜔0 =
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𝑇
 𝑋 𝜔 = 𝑋1 𝜔 𝑒−𝑗𝜔
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16
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𝑥2(𝑡) 

𝐵 
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8
 

𝑇

8
 

𝑥1(𝑡) 

𝐴 

−
𝑇

16
 

𝑇

16
 

𝑥2(𝑡) 

𝐵 𝐴 = 𝐵 𝐵 2 
𝑇

16
= 𝐵2

𝑇

8
 

𝐵 =
8𝐴

𝑇
 

 
𝑋1 𝜔 = 𝑋2 𝜔 𝑋2 𝜔  
 

𝑋2 𝜔 = 𝐵
2𝑠𝑒𝑛(𝜔

𝑇
16

)

𝜔
 

 

𝑋 𝜔 = 2𝐵
𝑠𝑒𝑛(𝜔
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)
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2
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𝑎𝑘 =
1

𝑇
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𝑎0 =
1

𝑇
 𝑥 𝑡 𝑑𝑡

𝑇

0

=
1

𝑇

𝐴 
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4

2
=

𝐴 

8
 



𝑦 𝑡 = ℎ 𝑡 ∗ 𝑥(𝑡) ℎ 𝑡 = 𝑢 𝑡 − 𝑢(𝑡 − 𝑇) 

𝑇
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𝑥(𝑡) 

𝐴 

𝑇 
0 

0 

ℎ(𝑡) 

1 

𝑇 
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