Mathematics 172 Homework, March 6, 2019.

Here are four example problems to look at.

1. For the system:
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FiGure 1. d—m =0 is in red and @ = 0 is in blue.
dt dt

(b) What are the equilibrium points? Solution: The equilibrium points
are (0,0), (100,0), (0,200), (45.455,181.818)

(c) What are the stable equilibrium points? Solution: The only stable
point is (45.455,181.818).
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2. For the system:
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(a) Make a graph showing where i 0 and prl 0.
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FIiGURE 2. d—x =0 is in red and @ = 0 is in blue.
dt dt

(b) What are the equilibrium points? Solution: The equilibrium points
are (0,0), (300,0), (0,500), (90,140).

(¢) Which of the equilibrium points are stable? Solution: The stable
points are (300,0) and (0, 500).



3. For the system:
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FIGURE 3. d—x =0 is in red and @ = 0 is in blue.
dt dt

(b) What are the equilibrium points? Solution: The equilibrium points
are (0,0), (300,0), (0,500).

(c) Which of the equilibrium points are stable? Solution: The only stable
point is (500, 0).



For the system:
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FIGURE 4. d—x =0 is in red and @ = 0 is in blue.
dt dt

(e) What are the equilibrium points? Solution: The equilibrium points
are (0,0), (500,0), (0,300).

(f) Which of the equilibrium points are stable? Solution: The only stable
point is (500, 0).



