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1. Übung 

Aufgabe 1.1: 

𝒙[𝒏] = {
𝟎
𝒏
𝟎

     
𝒏 < 𝟎

𝟎 ≤ 𝒏 ≤ 𝟏𝟎
𝒏 > 𝟏𝟎

 

 

𝒙[𝒏] 

 

n=-20:20; 

 

x(0<= (-n+5) <=10) = (n); 

x( (n) <0) = 0; 

x( (n) >10) = 0; 

 

stem(n,x); 

 

a) 

𝒙[𝒏 + 𝟓] 

 

n=-20:20; 

 

x(0<= (n+5) <=10) = (n+5); 

x( (n+5) <0) = 0; 

x( (n+5) >10) = 0; 

 

stem(n,x); 
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b) 

𝒙[−𝒏 + 𝟓] 

 

n=-20:20; 

 

x(0<= (-n+5) <=10) = (-n+5); 

x( (-n+5) <0) = 0; 

x( (-n+5) >10) = 0; 

 

stem(n,x); 

 

c) 

𝒙[𝟐𝒏] 

 

n=-20:20; 

 

x(0<= (2*n) <=10) = (2*n); 

x( (2*n) <0) = 0; 

x( (2*n) >10) = 0; 

 

stem(n,x); 
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d) 

𝒙[𝒏] = 𝒙𝒈[𝒏] + 𝒙𝒖[𝒏] 

   

n=-20:20; 

  

x(0<= (n) <=10) = (n); 

x( (n) <0) = 0; 

x( (n) >10) = 0; 

  

x_g = 0.5*(x + x(end:-1:1)); % even part 

x_u = 0.5*(x - x(end:-1:1)); % odd part 

  

stem(n,x_u); 

 

e) 

𝒙[𝒏 + 𝟏𝟎] + 𝒙[−𝒏 + 𝟏𝟎] − 𝟏𝟎𝜹[𝒏] 

 

n=-20:20; 

  

x_1(0<= (n+10) <=10) = (n+10); 

x_1( (n+10) <0) = 0; 

x_1( (n+10) >10) = 0; 

  

x_2(0<= (-n+10) <=10) = (-n+10); 

x_2( (-n+10) <0) = 0; 

x_2( (-n+10) >10) = 0; 

  

x_3(n==0) = 1; 

x_3(n<0) = 0; 

x_3(n>0) = 0; 

  

stem(n,x_1+x_2-10*x_3); 
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Aufgabe 1.2: 

 

 

𝒙[𝒏]𝝈[−𝒏] 

 

n=-20:20; 

 

x(0<= (-n) <=5) = (-n); 

x( (-n) <0) = 0; 

x( (-n) >5) = 5; 

 

stem(n,x); 

 

 

𝒙𝒈[𝒏]𝝈[−𝒏] 
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n=-20:20; 

  

x_g(0<= (-n) <=5) = (-n); 

x_g( (-n) <0) = 0; 

x_g( (-n) >5) = 0; 

 

stem(n,x_g); 

 

 

𝒙𝒖[𝒏]𝝈[−𝒏] = 𝒙[𝒏]𝝈[−𝒏] − 𝒙𝒈[𝒏]𝝈[−𝒏] 

 
n=-20:20; 

  

x(0<= (-n) <=5) = (-n); 

x( (-n) <0) = 0; 

x( (-n) >5) = 5; 

  

x_g(0<= (-n) <=5) = (-n); 

x_g( (-n) <0) = 0; 

x_g( (-n) >5) = 0; 

  

stem(n,x-x_g); 

 

 

𝒙𝒖[𝒏] 
 

 
n=-20:20; 

  
x(-5 <= n <= 5) = 0; 
x( n < -5) = 5; 
x( n > 5) = -5; 

  
stem(n,x); 
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Aufgabe 1.3: 

a) Produkt von geradem und ungeradem Signal ergibt ungerades Signal 

𝒚[𝒏] = 𝒙𝒈[𝒏] ⋅ 𝒙𝒖[𝒏] = 𝒖𝒏𝒈𝒆𝒓𝒂𝒅𝒆 

↓ Annahme, dass es stimmt 

𝒚[−𝒏] = 𝒙𝒈[−𝒏] ⋅ 𝒙𝒖[−𝒏] 

↓ 𝒙𝒈[−𝒏] = 𝒙𝒈[𝒏] 

𝒚[−𝒏] = 𝒙𝒈[𝒏] ⋅ 𝒙𝒖[−𝒏] 

↓ 𝒙𝒖[−𝒏] = −𝒙𝒖[𝒏] 

𝒚[−𝒏] = 𝒙𝒈[𝒏] ⋅ (−𝒙𝒖[𝒏]) 

𝒚[−𝒏] = −𝒙𝒈[𝒏] ⋅ 𝒙𝒖[𝒏] = −𝒚[𝒏] 

 

b) Summe eines ungeraden Signals = 𝟎 

∑ 𝒙𝒖[𝒏]

∞

𝒏=−∞

= 𝟎 

↓ 

𝒙𝒖[𝒏] = 𝟎 

𝒙𝒖[−𝒏] = −𝒙𝒖[𝒏] 

𝟎 = −𝟎 

↓ 

∑ 𝒙𝒖[𝒏]

𝟎

𝒏=−∞

= − ∑ 𝒙𝒖[𝒏]

∞

𝒏=𝟎

 

↓ 

∑ 𝒙𝒖[𝒏]

∞

𝒏=−∞

= ∑ 𝒙𝒖[𝒏]

𝟎

𝒏=−∞

+ ∑ 𝒙𝒖[𝒏]

∞

𝒏=𝟎

= 𝟎 
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c) Signalenergie 

∑ 𝒙𝟐[𝒏]

∞

𝒏=−∞

= ∑ (𝒙𝒈[𝒏] + 𝒙𝒖[𝒏])
𝟐

∞

𝒏=−∞

 

= ∑ 𝒙𝒈
𝟐 [𝒏]

∞

𝒏=−∞

+ ∑ 𝒙𝒖
𝟐[𝒏]

∞

𝒏=−∞

+ 𝟐 · ∑ 𝒙𝒈[𝒏] ⋅ 𝒙𝒖[𝒏]

∞

𝒏=−∞

 

↓ 

𝒙𝒈[𝒏] ⋅ 𝒙𝒖[𝒏] = 𝒖𝒏𝒈𝒆𝒓𝒂𝒅𝒆 

∑ 𝒙𝒈[𝒏] ⋅ 𝒙𝒖[𝒏]

∞

𝒏=−∞

= 𝟎 

↓ 

∑ 𝒙𝟐[𝒏]

∞

𝒏=−∞

= ∑ 𝒙𝒈
𝟐 [𝒏]

∞

𝒏=−∞

+ ∑ 𝒙𝒖
𝟐[𝒏]

∞

𝒏=−∞
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Aufgabe 1.4: 

𝒙[𝒏] = 𝒆𝒋
𝟐𝝅
𝑵

𝒏𝒌 

𝒙[𝒏 + 𝑵′] = 𝒙[𝒏] 

 

Periode 𝑁′ 

𝒆𝒋𝟐𝝅𝒏 → 𝑵′ = 𝟏 

𝒆𝒋𝟐𝝅·
𝒏
𝑵 → 𝑵′ = 𝑵 

𝒆𝒋𝟐𝝅·
𝒌
𝑵

·𝒏 → 𝑵′ =
𝑵

𝒌
 

 

Kürzen 

𝒆
𝒋𝟐𝝅·

𝒌
𝒈𝒈𝑻(𝑵,𝒌)⁄

𝑵
𝒈𝒈𝑻(𝑵,𝒌)⁄

·𝒏

→ 𝑵 =
𝑵

𝒈𝒈𝑻(𝑵, 𝒌)
 

 

( 
𝑁

𝑔𝑔𝑇(𝑁,𝑘)⁄

𝑘
𝑔𝑔𝑇(𝑁,𝑘)⁄

 ist keine Lösung, weil es nicht immer ganzzahlig ist! ) 


