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Modelling of Simple 
Nonlinear Systems 



Some Background Information



Crude Definition of Modelling



Importance of Modelling



Approaches to Modelling





Linear Constitutive Relations for Common Systems



Example 1: Modeling 
of a Mechanical 

System



A Mechanical System



A Mechanical System (Cont’d)



A Mechanical System (Cont’d)



A Mechanical System (Cont’d)



Example 2: Modeling 
of PMSMs



An Electromechanical System



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



An Electromechanical System (cont’d)



Common Methods of 
Analysis of Nonlinear 

Systems



Analysis Methods for NL Systems



Analysis Methods for NL Systems



Linearization………./what?



Linearization………./why?



Linearization……./drawbacks



Linearization……./methods
Time-Domain Linearization



Tangential Linearization



Tangential Linearization…./cont’d




