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Outline

• Examples



Equilibrium points and Limit Cycles 

• Find equilibrium points

• Given a trajectory show that it is a limit cycle

• Classify equilibrium points

• Stability of limit cycle



Existence of limit cycles – Describing  
Function Analysis



Existence of limit cycles – Describing  
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Lyapunov stability analysis 



Lyapunov stability analysis 



Lyapunov stability analysis 



BIBO – Circle Criterion etc.
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Circle Criterion

Nyquist

arbitrarily large

You could check the

conditions for strictly 

positive real functions and 

get the result without a 

Nyquist graph.



Nonlinear Control Design




