The Logistic Model --- Statement, Solution, and Application

A population growth function P with Growth Rate k, with Carrying Capacity M, and with
Initial Population P(0) = P, satisfies The Logistic Model if it is a solution of the

P
Logistic Differential Equation: ap = kP (1 - ——) .
dt M
The formula for this solution P(t) is:
M - P
Py = —M e 4= 0
1+ Ae P,

An Application using the solution of the Logistic Differential Equation:

A population obeying the logistic equation begins with 1,000 bacteria, and then it doubles itself
in 10 hours.

The population is observed eventually to stabilize at 20,000 bacteria.
(A) Find the number of bacteria in the population after 25 hours and

(B) find the time it takes to reach 1/2 of the carrying capacity.

Solution: Let k = the population's growth rate and M = the carrying capacity.
Let P(¢t) = the number of bacteria in the population after t hours.
From the information given, M = 20,000 and the initial population is

P, = P(0) = 1,000. Also, P(10) = 2 000.



Recall: P(t) = —A—/Ifk' where A4 =
1+ Ae P,

P, = P(0) = 1000; P(10) = 2,000; M = 20,000
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