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𝑓𝑠 = 48 𝑘𝐻𝑧 

𝑠 = 0,003916 

𝑎2 = −1,81534 

𝑎3 = 0,831006 

𝑏1 = 1 

𝑏2 = 2 

𝑏3 = 1 

 

𝑤[𝑛] = 𝑠 ∗ 𝑥[𝑛] − 𝑎2 ∗ 𝑤[𝑛 − 1] − 𝑎3 ∗ 𝑤[𝑛 − 2] 

𝑦[𝑛] = 𝑏1 ∗ 𝑤[𝑛] + 𝑏2 ∗ 𝑤[𝑛 − 1] + 𝑏3 ∗ 𝑤[𝑛 − 2] 

 

𝑊(𝑧) = 𝑠 ∗ 𝑋(𝑧) − 𝑎2 ∗ 𝑧−1 ∗ 𝑊(𝑧) − 𝑎3 ∗ 𝑧−2 ∗ 𝑊(𝑧) 

𝑌(𝑧) = 𝑏1 ∗ 𝑊(𝑧) + 𝑏2 ∗ 𝑧−1 ∗ 𝑊(𝑧) + 𝑏3 ∗ 𝑧−2 ∗ 𝑊(𝑧) 

 

𝑊(𝑧) ∗ [1 + 𝑎2 ∗ 𝑧−1 + 𝑎3 ∗ 𝑧−2] = 𝑠 ∗ 𝑋(𝑧) → 𝑊(𝑧) =
𝑠∗𝑋(𝑧)

1+𝑎2∗𝑧
−1+𝑎3∗𝑧

−2 

𝑌(𝑧) = 𝑊(𝑧) ∗ [𝑏1 + 𝑏2 ∗ 𝑧−1 + 𝑎3 ∗ 𝑧−2] 

 

𝐻(𝑧) =
𝑌(𝑧)

𝑋(𝑧)
=

𝑠 ∗ (𝑏1 + 𝑏2 ∗ 𝑧−1 + 𝑎3 ∗ 𝑧−2)

1 + 𝑎2 ∗ 𝑧−1 + 𝑎3 ∗ 𝑧−2
 

gesucht: 

 Differenzengleichung 

 H(z) 

 Pol- / Nullstellen 

 Pol- / Nullstellen ST-Diagramm 

 Pol- / Nullstellen Frequenzen 

 C-Code 

 Bodediagramm 
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𝐻(𝑧) =
0,003916 ∗ (1 + 2 ∗ 𝑧−1 + 𝑧−2)

1 − 1,81534 ∗ 𝑧−1 + 0,831006 ∗ 𝑧−2
 

𝐻(𝑧) =
0,003916 ∗ (𝑧2 + 2𝑧 + 1)

𝑧2 − 1,81534 ∗ 𝑧 + 0,831006
 

 

Polstellen: (Nenner = 0) 

𝑧2 − 1,81534 ∗ 𝑧 + 0,831006 = 0 

𝑝12 = 0,90767 ± 𝑗 ∗ 0,0845 = 0,9116 ∠ ± 0,093 

 = 0,9116 ∠ ± 5,3° 

 

Nullstellen: (Zähler = 0) 

𝑧2 + 2𝑧 + 1 = 0 

𝑧12 = −1 = 1 ∠ 𝜋 

 = 1 ∠ 180° 

 

 

 

 

 

 

 

Ω𝑝 = 2𝜋 ∗
𝑓𝑝

𝑓𝑠
 𝑓𝑝...... Polstellenfrequenz 

Ω𝑁𝑆𝑇 = 2𝜋 ∗
𝑓𝑁𝑆𝑇

𝑓𝑠
 𝑓𝑁𝑆𝑇 .. Nullstellenfreuqenz 

 

Ω𝑝 = 0,093 = 2𝜋 ∗
𝑓𝑝

48 𝑘𝐻𝑧
 → 𝑓𝑝 =

0,093

2𝜋
∗ 48 𝑘𝐻𝑧 = 710 𝐻𝑧 

Ω𝑁𝑆𝑇 = 𝜋 = 2𝜋 ∗
𝑓𝑁𝑆𝑇

48 𝑘𝐻𝑧
 → 𝑓𝑝 =

𝜋

2𝜋
∗ 48 𝑘𝐻𝑧 = 24 𝑘𝐻𝑧 

 

 

𝑅𝑒 𝑧  

𝐼𝑚 𝑧  

Z12 
P2 

P1 

Ω 
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C-Code: 

 float x=0, y=0, w1=0, w2=0, w3=0; 

 float s=0, 003916, a2=-1,81534, a3=0,831006; 

 float b1=1, b2=2, b3=1; 

TP_2.Ord: 

 x = Eingang; 

 w1 = s*x –   a2*w2 – a3*w3; 

 y  = b1*w1 + b2*w2 + b3*w3; 

 w3 = w2; 

 w2 = w1; 

 Ausgang = y; 

Ende: 

 

 

 

 


