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Math 2250-1
Friday September 2
Examples 4,5 from section 2.1 of the text, pages 83-84.

The Belgian demographer P.I. Verhulst introduced the logistic model around 1840, as a tool for
studying human population growth. Our text demonstrates its superiority to the simple exponential
growth model, and also illustrates why mathematical modelers must always exercise care, by comparing
the two models to actual U.S. population data. here are actual U.S. populations by decade, from 1800
—2000, see e.g. the table on page 84
= restart: #clear f%’féé’-;?{ff HETOPY
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[ 1880, 3{ 1890, 63.0], [1900,76.2
11920, 106.01 11930, 123,27, [ 1940, 1 Ci513%,
7931, [19740, 2{}? 31, 11980, .fwﬁ 51 %}{3 248.77,
L {‘i‘éif? 308.1]: # added DT - Between 300313
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Digits =31 #the defanlt is 8 significant digils, w hich will clutter up the formulas
Unlike Verhulst, the book uses data from 1800, 1850 and 1900 to get constants in our twe models.
We let t=0 correspond to 1800.
Exponential Model: For the exponential
get values for Pjand 7!

o PO == 5 "‘%&8
saivel ?f} - 100 = 76,212, 715

growth model P{#} = Py e we use the 1800 and 1900 data io

P o= 5.308
0.026643 )

o PJ o s 5308 Fexp( 026647 t)dexponential model —egin (V) page 83
Pl o= t—5.308 e 0700 (2
i@gﬁsﬁc Model: We get £, from 1800, and use the 1850 and 1900 data to find kand M :
o P2 i= g - MF PO (PO (M-PO) *exp(-M* k7 0y
#logisitic function, with our PO, eqin {7) page 82

M PU : 3

o solve! {P2{50) =23.192, P2(160) =’ (MY
0.00016772} 4)




» M= 188172,
i 1677263
model function,

(1): dshould be our logistic

Pr{i

#eguation (1 1) page 84.

M= 18512

L= 000016772

998.54

Now compare the two models with the real data, and discuss:

> withi plotsy:
003, r = 1800 ..1950, color = bluck, linesivle=3}

ploth w= plot(PI{i- 18

#this inestvle gives dashes for the exponential curve
plor2 = plot(P2{1-1 8043, 1= 180020190, color = black]
plot = pointplot pops, symbol =

[7.5. population data
and models

| model takes no account of the fact that the U.S. has only finite resources. Any ideas on

The exponentia
begins to fail (with our parameters) around 19507

why the logistic model
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