I’ve provided the solution.  Please provide a detailed response of how to obtain the solution.

[image: image1.png]Problem 6. (20 points) Recall the Verhulst model for a population P(t):
P'=aP —bP?, t>0, (1)
where a >0 and b > 0.

1. What kind of differential equation is (1)? Give at least three juicy (but mathematical)
adjectives.

o

. In class we solved (1) using partial fractions. Here we consider an alternate solution
technique. Use the change of variables =(t) = 1/P(¢) to solve (1) for P(¢).

3, What is the asymptotic behavior of P? You may assume P(0) > 0.




[image: image2.png]Solution: The equation is nonlinear, first-order, and autonomous.




[image: image3.png]This equation is readily solved using the integrating factor e (it is also separable and can

be solved using that method):
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Recalling = = 1/P we obtain the general solution:
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Note that P(t) — — as ¢ — co. You can see this analytically from the solution or
qualitatively from drawing a state line.




