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8.2 Definitions In-Class Exercises

8.2 Geometric Interpretation of Solutions

Definitions

Autonomous system and Phase Space Plot
Planar Autonomous System

Example: Predator-Prey System

Worked out Examples from Exercises:

1, 3, 17, 22, 23, 24, 25
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Autonomous system and Phase Space Plot

⇒ RHS doesn’t depend explicitly
on t.
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8.2 Definitions In-Class Exercises

Planar Autonomous System

Planar Autonomous system

x ′ = f (x , y)

y ′ = g(x , y)

⇒ RHSs f and g don’t depend
explicitly on t.

The xy -plane is the phase
plane

The solution curve
t → (x(t), y(t)) is a
trajectory (or phase plane
plot).

Tangent vector:

(x ′(t), y ′(t)) = (f (x(t), y(t)), g(x(t), y(t)))

Vector field:
(x , y) → (f (x , y), g(x , y))
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Predator-Prey System
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Predator-Prey System (cont.)

Composite Graph

Blerina Xhabli, University of Houston Math 3331 Differential Equations Spring, 2016 6 / 14



8.2 Definitions In-Class Exercises

Example
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8.2 Definitions In-Class Exercises

Exercise 8.2.1
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Exercise 8.2.3
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Exercise 8.2.22

Plot t → (x(t), y(t)) in the xy -plane.
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Exercise 8.2.23

Plot t → (x(t), y(t)) in the xy -plane.
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Exercise 8.2.24

Plot t → (x(t), y(t)) in the xy -plane.
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Exercise 8.2.25

Plot t → (x(t), y(t)) in the xy -plane.
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8.2 Definitions In-Class Exercises

Exercise 8.2.17
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