[image: image1.png]Section 9.4: The Logistic Equation

The logistic differential equation is used to model population growth:
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Here, k > 0 is the growth constant (in units of time™") and A is a nonzero
constant called the carrying capacity.

Look at p. 539 Logistic Equation Graph




[image: image2.png]Equilibrium=Steady-state occurs wheny =0 and y = A

When y = A it is a stable equilibrium because every solution with an initial
condition when y, > 0 approaches the equilibrium y = A

When y =0, it is an unstable equilibrium-because immediately after the
initial condition, the population moves away from 0 (either in the positive
direction towards A or in the negative direction towards -o0)




[image: image3.png]Let's find the general solution to the logistic equation:
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[image: image4.png]Example 1: Solve y ' = 0.3y(4 - y) with initial condition y(0) = 1




[image: image5.png]Example 2: A 10,000 acre forest has a carrying capacity of 1,000 deer.
Assume th]at the deer population grows logistically with growth constant
k=04 yr

a) Find the deer population P(t) if the initial population is Py = 100
b) How long does it take for the deer population to reach 500?




