
 

 

Example 1: 

Find the Equilibrium points for the following system? 

 

𝑣̈ = 2𝑣 + 𝑣2𝑣̇ + 𝑣̇𝑢 − 8 

Let the states as: 

𝑧1 = 𝑣,         𝑧2 = 𝑣̇ 
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Based on that: 

𝑧̇ = 𝑓(𝑧, 𝑢) 1 

𝑧̇1 = 𝑧2 

𝑧̇2 = 2𝑧1 + 𝑧1
2𝑧2 + 𝑧2𝑢 − 8 

2 

 

  To find the Equilibrium point: 

0 = 𝑓(𝑧̅, 𝑢̅) 3 

0 = 𝑧2̅ 

0 = 2𝑧1̅ + 𝑧1̅
2𝑧2̅ + 𝑧2̅𝑢̅ − 8 

4 

 

Let 𝑢̅ = 0 

Therefore: 2 ∗ 𝑧1̅ = 8             so    𝑧1̅ = 4 

So the Equilibrium point is 𝑧̅(4,0)   and 𝑢̅=0 
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