Logistic




UL
UL












Bernoull

N
N(t): (—rt)m
1+e"7 —c¢ N,
N (to) = N,
N (t) = N,

14_(P“m__1jemt%>
N



Nm
O<Nyg<N_ , d—N:r(l— E )N >~
dt A
NE)
d°N N 2N
=rl——)L—-)N
rreal vyl

m m



N < —oT >
22 dt
d|2\|<0
dt

N A

N koo

NO/

0 1

dN
dt

ZY



dN N
dt 2

r 0.029
3.6x10° 2%



Logistic

N, =9.86x10°



[

Logistic

Logistic Malthus
Logistic Mal thus r



Logistic

106 106 % | 106 %
1800 |5.3
1820 | 9.6 10.0 4.2 9.7 1.0
1840 |17.1 18.7 9.4 17.4 1.8
1860 |31.4 35.0 10.8 30.2 -3.9
1880 |50.2 65.5 30.5 62.4 -0.6
1890 |62.9 89.6 42.4 62.4 -0.8
1900 | 76.0 122.5 61.2 76.5 0.7
1910 | 92.0 167.6 82.1 91.6 0.4
1920 | 106.5 229.3 115.3 107.0 0.5
1930 |123.2 122.0 -1.0
1940 |131.7 135.9 3.2
1950 | 150.7 148.2 1.7
1960 |179.3 158.8 -11.4
1970 | 204.0 167.6 -17.8
1980 | 2265
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