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BME 5742 Bio-Systems Modeling 
and Control

Lecture 12
Linearization Examples 1

Linearization of the Predator-Prey 
Model
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Example 1: Linearization of the 
basic Predator-Prey Model 
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• Prey population = x
• Predator population = y
• Positive constants r,m,a,b.
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Example 1: Predator-Prey Model 
Equilibrium States
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There are two solutions x=y=0 and (x=m/b 
and y = r/a).
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Example 1: Recall Predator-Prey 
State-Plane and Time Solutions
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Example 1: Recall the Normalization of 
the Predator-Prey Model
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Example 1: Recall the normalized 
Predator-Prey Model:
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• Equilibrium states are u=v=0 and u=v=1
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Example 1: Recall the resulting normalized 
Predator-Prey Model and solution:
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Example 1: Finding the A matrix
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Example 1: Stability of (0,0)T
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(0,0)T is unstable
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Example 1: Stability of (1,1)T
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Stability of (1,1)T 

cannot be 
determined. It may 
be a center
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