
Di�erential Equations: Se
ond Homework AssignmentDavid Joseph StithPage 87, Number 29. Problem. During the period from 1790 to 1930, the U.S.population P (t) (t in years) grew from 3.9 million to 123.2 million. Throughout thisperiod, P (t) remained 
lose to the solution of the initial value problemdPdt = 0:03135P � 0:0001489P 2; P (0) = 3:9(a) What 1930 population does this logisti
 equation predi
t?(b) What limiting population does it predi
t?(
) Has this logisti
 equation 
ontinued sin
e 1930 to a

urately model the U.S. popula-tion?Let � = 0:03135, � = 0:0001489, and P0 = 3:9 so that we have P (0) = P0 anddPdt = �P � �P 2 =) dPP (�� �P ) = dt=) 1� Z � 1P + ��� �P � dP = Z dt=) 1� [ln jP j � ln j�� �P j℄ = t+ A for any A 2 R=) ln ���� P�� �P ���� = �t+ B where B = �A=) P�� �P = e�t+B = e�teB = Ce�t where C = eBThen, P (0) = P0 =) P0�� �P0 = Cso that P = (�� �P )Ce�t =) P = �P0e�t�� �P0 � �PP0e�t�� �P0=) P �1 + �P0e�t�� �P0� = �P0e�t�� �P0=) P = �P0e�t�1 + �P0e�t���P0 � (�� �P0)=) P = �P0e�t�� �P0 + �P0e�t=) P = �P0(�� �P0)e��t + �P01



Therefore P (t) = �P0(�� �P0)e��t + �P0Now,(a) The 1930 population predi
ted by this logisti
 equation is 127 million, sin
e:P (1930� 1790) = P (140)= �P0(�� �P0)e��(140) + �P0� 127(b) The limiting population predi
ted is 210:5 million, sin
e:limt!1P (t) = limt!1 �P0(�� �P0)e��t + �P0= �P0�P0= ��� 210:5(
) This logisti
 equation has not 
ontinued sin
e 1930 to a

urately model the U.S.population. The a
tual U.S. population in 2000 was 281:422 million whi
h signi�
antlyex
eeds the limiting population predi
ted by the model.
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