
Diagram lege korenov 

𝐺𝐺(𝑠𝑠)𝐻𝐻(𝑠𝑠) = 𝐾𝐾
∏ (𝑠𝑠 + 𝑧𝑧𝑖𝑖)𝑚𝑚
𝑖𝑖=1

∏ (𝑠𝑠 + 𝑝𝑝𝑖𝑖)𝑛𝑛
𝑖𝑖=1

 

1 + 𝐺𝐺(𝑠𝑠)𝐻𝐻(𝑠𝑠) = 0  

|𝐺𝐺(𝑠𝑠)𝐻𝐻(𝑠𝑠)| = 1 

∠[𝐺𝐺(𝑠𝑠)𝐻𝐻(𝑠𝑠)] = ±180°(2𝑘𝑘 + 1)  

𝛽𝛽𝑘𝑘 = ∓180° (2𝑘𝑘+1)
𝑛𝑛−𝑚𝑚

; 𝜎𝜎𝑎𝑎 = −∑ 𝑝𝑝𝑖𝑖𝑛𝑛
𝑖𝑖=1 −∑ 𝑧𝑧𝑖𝑖𝑚𝑚

𝑖𝑖=1
𝑛𝑛−𝑚𝑚

  

�𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
�
𝑠𝑠=𝜎𝜎𝑏𝑏

= 0;  � 1
𝜎𝜎𝑏𝑏+𝑝𝑝𝑖𝑖

𝑛𝑛

𝑖𝑖=1
= � 1

𝜎𝜎𝑏𝑏+𝑧𝑧𝑖𝑖

𝑚𝑚

𝑖𝑖=1
 

𝛩𝛩𝑖𝑖𝑖𝑖ℎ = 180° + ∑𝜙𝜙𝑧𝑧𝑖𝑖 − ∑𝛩𝛩𝑝𝑝𝑖𝑖   

𝜙𝜙𝑣𝑣𝑣𝑣𝑣𝑣 = 180°− ∑𝜙𝜙𝑧𝑧𝑖𝑖 + ∑𝛩𝛩𝑝𝑝𝑖𝑖   

 

Analiza sistemov v frekvenčnem prostoru 

𝐺𝐺(𝑗𝑗𝑗𝑗) = 𝐾𝐾 ∏ (𝑗𝑗𝑗𝑗 +𝑧𝑧𝑖𝑖)𝑚𝑚
𝑖𝑖=1

(𝑗𝑗𝑗𝑗 )𝑙𝑙 ∏ (𝑗𝑗𝑗𝑗 +𝑝𝑝𝑖𝑖)𝑛𝑛
𝑖𝑖=1

 = 𝐾𝐾 ∏ 𝑧𝑧𝑖𝑖𝑚𝑚
𝑖𝑖=1

∏ 𝑝𝑝𝑖𝑖𝑛𝑛
𝑖𝑖=1

∏ (1+𝑗𝑗𝑗𝑗
𝑧𝑧𝑖𝑖

)𝑚𝑚
𝑖𝑖=1

(𝑗𝑗𝑗𝑗 )𝑙𝑙 ∏ (1+𝑗𝑗𝑗𝑗
𝑝𝑝 𝑖𝑖

)𝑛𝑛
𝑖𝑖=1

  

𝐿𝐿(𝜔𝜔) = 20 log|𝐺𝐺(𝑗𝑗𝑗𝑗)| dB  

𝜙𝜙(𝜔𝜔) = arctg 𝐼𝐼𝐼𝐼 (𝐺𝐺(𝑗𝑗𝑗𝑗 ))
𝑅𝑅𝑅𝑅(𝐺𝐺(𝑗𝑗𝑗𝑗 ))

  

 

Relativna stabilnost 

𝜙𝜙m = 180° + 𝜙𝜙(𝜔𝜔1); |𝐺𝐺(𝑗𝑗𝜔𝜔1)𝐻𝐻(𝑗𝑗𝜔𝜔1)| = 1  

Km = 1
|G(j𝜔𝜔𝜋𝜋 )H(j𝜔𝜔𝜋𝜋 )|

;  𝜙𝜙(𝜔𝜔𝜋𝜋) = −180°  

 

Nyquistov stabilnostni kriterij 

𝑍𝑍−1 = 𝑁𝑁−1 +  P0 

 

Kompenzacijske metode 

𝜆𝜆 = 𝜙𝜙 − 𝛩𝛩 

sin𝜙𝜙𝑚𝑚𝑚𝑚𝑚𝑚 = 1−𝛼𝛼
1+𝛼𝛼

  

𝜔𝜔𝑚𝑚𝑚𝑚𝑚𝑚 = 1
√𝛼𝛼𝑇𝑇

  

𝜓𝜓 = arc cos(−ζ)  

 

Lastnosti sistemov 

𝑡𝑡𝑟𝑟 ≈
2
𝜔𝜔𝑛𝑛

; za ζ < 0,5 

𝑡𝑡𝑠𝑠,2 % ≈ 4
𝜔𝜔𝑛𝑛𝜁𝜁

, 𝑡𝑡𝑠𝑠,5 % ≈ 3
𝜔𝜔𝑛𝑛𝜁𝜁

; za ζ < 1 

𝑀𝑀𝑝𝑝 = 𝑒𝑒
−𝜁𝜁 𝜋𝜋

�1−𝜁𝜁2
; za ζ < 1 

𝑠𝑠1,2 = −𝜁𝜁𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜁𝜁2  

𝑀𝑀𝑟𝑟 =
1

2𝜁𝜁�1 − 𝜁𝜁2
,𝜔𝜔𝑟𝑟 = 𝜔𝜔𝑛𝑛�1 − 2𝜁𝜁2 

𝜔𝜔𝑏𝑏: 20 log �
𝐶𝐶(𝑗𝑗𝜔𝜔𝑏𝑏)
𝑅𝑅(𝑗𝑗𝜔𝜔𝑏𝑏)�  dB = 20 log �

𝐶𝐶(𝑗𝑗0)
𝑅𝑅(𝑗𝑗0)�  dB − 3 dB 

 

Prostor stanj 

𝑢𝑢(𝑡𝑡) = −𝐾𝐾𝐾𝐾(𝑡𝑡) ; 𝐴𝐴𝑓𝑓 = 𝐴𝐴 − 𝐵𝐵𝐵𝐵  

�𝑠𝑠𝑠𝑠 − 𝐴𝐴𝑓𝑓� = 𝜙𝜙(𝑠𝑠) ; 𝜙𝜙(𝑠𝑠) = (𝑠𝑠 + 𝜇𝜇1)(𝑠𝑠 + 𝜇𝜇2) … (𝑠𝑠 + 𝜇𝜇)  

𝐺𝐺(𝑠𝑠) = 𝑏𝑏0𝑠𝑠𝑛𝑛+𝑏𝑏1𝑠𝑠𝑛𝑛−1+⋯+𝑏𝑏𝑛𝑛−1𝑠𝑠+𝑏𝑏𝑛𝑛
𝑠𝑠𝑛𝑛+𝑎𝑎1𝑠𝑠𝑛𝑛−1+⋯+𝑎𝑎𝑛𝑛−1𝑠𝑠+𝑎𝑎𝑛𝑛

  

𝑥̇𝑥(𝑡𝑡) =

⎣
⎢
⎢
⎢
⎡

0 1 0 ⋯ 0
0 0 1 ⋯ 0
⋮ ⋮ ⋮  ⋮
0  0 0 ⋯ 1

−𝑎𝑎𝑛𝑛 −𝑎𝑎𝑛𝑛−1 −𝑎𝑎𝑛𝑛−2 ⋯ −𝑎𝑎1⎦
⎥
⎥
⎥
⎤
𝑥𝑥(𝑡𝑡) +

⎣
⎢
⎢
⎢
⎡
0
0
⋮
0
1⎦
⎥
⎥
⎥
⎤
𝑢𝑢(𝑡𝑡)  

𝑦𝑦(𝑡𝑡) = [𝑏𝑏𝑛𝑛 − 𝑎𝑎𝑛𝑛𝑏𝑏0 𝑏𝑏𝑛𝑛−1 − 𝑎𝑎𝑛𝑛−1𝑏𝑏0 ⋯ 𝑏𝑏1 − 𝑎𝑎1𝑏𝑏0]𝑥𝑥(𝑡𝑡) + 𝑏𝑏0𝑢𝑢(𝑡𝑡)  

𝑄𝑄𝑣𝑣 = [𝐵𝐵 𝐴𝐴𝐴𝐴 𝐴𝐴2𝐵𝐵 ⋯ 𝐴𝐴𝑛𝑛−1𝐵𝐵]  

𝑄𝑄𝑠𝑠 =

⎣
⎢
⎢
⎢
⎡

𝐶𝐶
𝐶𝐶𝐶𝐶
𝐶𝐶𝐴𝐴2

⋯
𝐶𝐶𝐴𝐴𝑛𝑛−1⎦

⎥
⎥
⎥
⎤
  

𝐾𝐾 = [0 0 ⋯ 0 1]𝑄𝑄𝑣𝑣−1𝜙𝜙(𝐴𝐴) 

 

Transformacija spremenljivk stanj 

𝑥𝑥𝑡𝑡(𝑡𝑡) = 𝑇𝑇−1𝑥𝑥(𝑡𝑡) 

𝐴𝐴𝑡𝑡 = 𝑇𝑇−1𝐴𝐴𝐴𝐴 ; 𝐵𝐵𝑡𝑡 = 𝑇𝑇−1𝐵𝐵 

𝐶𝐶𝑡𝑡 = 𝐶𝐶𝐶𝐶; 𝐷𝐷𝑡𝑡 = 𝐷𝐷  

 

Observator 

𝑥𝑥�̇(𝑡𝑡) = 𝐴𝐴𝑥𝑥�(𝑡𝑡) + 𝐵𝐵𝐵𝐵(𝑡𝑡) + 𝐻𝐻(𝑦𝑦(𝑡𝑡) − 𝐶𝐶𝑥𝑥�(𝑡𝑡))  

𝐻𝐻 = 𝜙𝜙(𝐴𝐴)𝑄𝑄𝑠𝑠−1[0 0 ⋯ 0 1]𝑇𝑇 

 


