
Linearization Examples
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a) Linearizing around Tss,1=30,
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Remarks:  

1. There can be more than one steady state.
2. Linearized equations are not used to determine steady states.



Let us look closer at the process:
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We could solve this analytically since it is separable variables type.
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Conclusion: 

Even though T=30 and T=50 are both steady states, only T=30 is the stable steady state while 
T=50 is unstable steady state.  This is similar to the situation where a boulder is either at the 
summit or a valley as shown in the figure below.
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If we look back at the linearized equations, we note the following:

a) Around Tss,1=30,
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a) Around Tss,2=50,
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Remark:

The linearized equations can still be used to determine the stability of a steady state.  As
long as the eigenvalues of the linearized equations (around a steady state) have negative real 
parts then that steady state is stable.  

(Caution: if any of the eigenvalues turn out to be pure imaginary, then stability can not be 
determined using linearization method.)
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so finally, the linearized equation is given by,
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Solving for steady states,
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linearize the following equations around the steady states:Example 3:

Remark:  the coefficients show the local sensitivity of dh/dt to the different variables, i.e.
              the sign and magnitude show how each variable affect dh/dt .



Example 4 : Linearize the following system around its steady state
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First introduce auxiliary variables, y
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Solve for steady states: yss 0= Pss 2=

Using the same method as in example  3, we arrive at the following:
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Now combine both equations to get rid of y,
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