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Consider a single feed back system as shown in the figure  

The transfer function M(s) can be written as: 

 

 

The function M(s) may be: 

1. Strictly proper if n>m  

2. proper if n=m  

3. improper if n<m 



5/23/2016 

2 

Stability analysis  Stability analysis  

Characteristic equation  Characteristic equation  

The dominator of the transfer function M(s)equal to zero is called the 

characteristic equation. 

 

 

The zeros of this equation are called the poles of the transfer function   

The zeros of the characteristic equation have an important role in the stability 

of the system. 

Stability means that the output dose not converge to the desired output 

properly (i.e. oscillate over the output) or absolutely diverge from the desired 

output         
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It was found that if at least one of the roots of the characteristic equation lies 

at the right side of the s-plane, the system is unstable.  



5/23/2016 

3 

Stability analysis  Stability analysis  

Stability conditions  Stability conditions  

A further analysis is shown in the following table   
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Routh’s method  Routh’s method  

It is not necessary to find the roots of the characteristic equation to decide if 

the system is stable or not. 

Routh give us a method to find if the system is stable or not without solving 

The roots of the equation are all in the left half of the .s-plane if all the 

elements of the first column of the Routh's tabulation are of the same sign. The 

number of changes of signs in the elements of the first column equals the 

number of roots with positive real parts, or those in the right-half .v-plane.  



5/23/2016 

4 

Stability analysis  Stability analysis  

Routh’s method  Routh’s method  

Example  
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