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0000 OO0 Applications of Restricted Growth O [0 O [0 [0 0 O (1)Newton's law of heating says that a
cold object warms up at a rate proportional to the difference between its temperature and that of its environment.If
you put aroast at 68° F into an oven of 400° F,then the temperature at time t is R(t)= 400-332e-kt. (2)Because of
air friction,the velocity of a falling object approaches a limiting value L(rather than increasing without bound).The
acceleration(rate of change of velocity)is proportional to the difference between the limiting velocity and the
object's velocity.If initial velocity is zero,then at time t the object’s velocity V()= L(1-e-kt). (3)If a tire has a small
leak,then the air pressure inside drops at a rate proportional to the difference between the inside pressure and the
fixed outside pressure O.At time t the inside pressure P(t)= O+ce-kt. Case [J : Logistic Growth [ [J [I Logistic[]
[0 The rate of change of a quantity(for example,a population)may be proportional both to the amount(size)of the
quantity and to the difference between a fixed constant A and its amount(size).If y = f(t)is the amount,then y' =
ky(A-y), where k and A are both positive.Equation(1)is called the logistic differential equation; it is used to model
logistic growth. The solution of the d.e.(1)is y=A/1+ce-Akt(2) for some positive constant c. In most applications,c
> 1.In these cases,the initial amount A/(1+c)is less than A/2.1n all applications,since the exponent of e in the
expression for f(t)is negative for all positive t,therefore,as t — co (1)ce-Akt - 0; (2)the denominator of f(t) - 1;
(3f(t) - A. Thus,A is an upper limit of f in this growth model.When applied to populations,A is called the carrying
capacity or the maximum sustainable population. Shortly we will solve specific examples of the logistic d.e.
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