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Bifurcation diagram of logistic population model with constant harvesting:

Last class we learned about bifurcation diagrams for one-parameter families of autonomous
equations. Now let’s sketch and interpret this diagram for the logistic population model with
constant harvesting
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What does an analysis of this diagram tell us about the model?
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Linear Differential Equations

A first-order differential equation
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with independent variable ¢t and dependent variable ¥ is linear if it can be written as

dy _
dt

In other words, the dependent variable only appears linearly in the equation.

9(B)y +r(t).

Linear differential equations:
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The linear differential equation
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is homogeneous if 7(t) = 0 for all ¢. Otherwise, it is nonhomogeneous. (Some people
use the term inhomogeneous.)

Where have we seen homogeneous linear differential equations before?
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Method of integrating factors:

For this method we rewrite the nonhomogeneous equation as

d
= +a(tyy = (o).
In other words, a(t) = —g(t). There is no mathematical significance to this step. It just

avoids an annoying minus sign in one of the formulas.

Now for some magic:
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Summary: Given a linear differential equation of the form

Y+ alt)y = r(t),

the integrating factor (magic function) is

,U‘(t) — e(fa(t) dt).

d
Example. d—g = — 2y + de”"



