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Learning Outcomes for Topic 3 

After completing this topic, you will be able to: 
 Understand common nonlinear control phenomena 

 Apply the most powerful nonlinear analysis methods 

 Use some practical nonlinear control design methods 
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Outline 

 Nonlinear models and phenomena 

 Computer simulation 

 Linearization 

 Describing function 

 Summary 
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New terminologies in this topic 
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Linear Systems 
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Linear Systems Have Nice Properties 
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Linear Models may be too Crude Approximations 
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When do we need Nonlinear Analysis & Design? 

 When the system is strongly nonlinear 

 When the range of operation is large 

 When distinctive nonlinear phenomena are relevant 

 When we want to push performance to the limit 
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Analysis Through Simulation 
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Local Stability 
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Asymptotic Stability 
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Linearization Around a Trajectory 
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Pointwise Left Half-Plane Eigenvalues of A(t) Do 
Not Impose Stability 
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Lyapunov’s Linearization Method 
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Describing function analysis 
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Fuzzy logic and fuzzy control 
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Neural Networks 
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