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Summary of Introductory Class



 Nonlinear systems exhibit one, some or all of the
following properties unlike their linear counterparts:

Summary of Introductory Class (Con’d)



Classification of 
Nonlinear Systems 

& 
List of Common 
Nonlinearities 



Classification Criteria for 
Nonlinear Systems

The following are some criteria for classification of 
nonlinearities:
 Criterion 1: Level of Importance of Nonlinearity to 

Operation of System
 Criterion 2: Inherence or Otherwise of Nonlinearity 

within a System
 Criterion 3: Mathematical Properties (Continuity or 

Otherwise of Nonlinearity)
 Criterion 4: Mathematical Properties (“Single-

Valuedness” or otherwise of Nonlinearity)
 Criterion 5: Dynamic Behaviour of System 



Criterion 1: Importance of Nonlinearity 
Within System



Criterion 2: Inherence or Otherwise of 
Nonlinearity Within System



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 3: Mathematical Properties 1 
(Continuity or Otherwise)……..Cont’d



Criterion 4: Mathematical Properties 2 
(“Single-Valuedness” or Otherwise)



Criterion 4: Mathematical Properties 2 
(“Single-Valuedness” or Otherwise) ..Cont’d



Criterion 4: Mathematical Properties 2 
(“Single-Valuedness” or Otherwise) ..Cont’d



Criterion 5: Dynamic Characteristics



Criterion 5: Dynamic Characteristics….Cont’d



Common Nonlinearities



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Common Nonlinearities…Cont’d



Summary of Lecture
 Nonlinear systems can be classified based on a number of criteria.

 Five of these criteria are listed i.e. level of importance of
nonlinearity to operation of system, inherence or otherwise of
nonlinearity in a system, mathematical properties of nonlinearity
(continuity or otherwise), mathematical properties of nonlinearity
(single-valuednessor otherwise), and the creation of nonlinearity
due to dynamic behaviour of system.

 There are several common nonlinearities.

 Thirteen common nonlinearities are listed i.e. Ideal Relay,
Saturation/Limitation, Three-Position Relay with Dead-Band,
Saturation with Dead-Band, Dead-Band I/Dead-Zone I/Threshold I,
Dead-Band II/Dead-Zone II/Threshold II, Negative Deficiency,
Granularity, Variable Gain, Two-Position Relay with Hysteresis,
Hysteresis/Backlash, Three-Position Relay with Hysteresis and
Compound Negative Deficiency.


