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1st  Order Open-Loop System  H(s) = K/[(T)s+1] Zero-order Hold: Gzoh(s) = 1- e
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2nd Order-Systems:     Quantizing: MSE = q2/12 where q is width of quantizing zone 
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Type Number (q):  q
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at low frequencies   GPID = Ki/s + Kp + Kds 

  
Error Analysis: (Valid for unity-feedback with closed loop system stable): 
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Delay: 
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KEigenvalues: det[sI-A] = 0 
      
 
 
State Variables: 

State Model: LQR: 
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   Method II – Tune K0 until CL is  

Solution (zero-input):  =        marginally stable. Record period P  )0()( xetx At= ts
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Transfer Function:  
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[ ]= − +−1  Regulator: w = -Kx CL equation: xBKAx )( −=&  Design K to set the eigenvalues 

M=[B AB A2B … An-1 B]  rank(M) = # of controllable eigenvalues 
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 if GcGzohG(s) >> 1 

Observer Equation:  x A x Bw K y C xo
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