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Section 5.8

Lagistic Model

Tn a logistic model, the population £ after time ris given by the tunclion

Py = —— ®

1+ ae™

where a, b, aud ¢ are constants with g > 0 and ¢ > 0, The madel is a growth
modelif & > O the nmdgl is a decay model if & < 0
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Propertles of the Logistic Growth Function \‘ P\ A ) - k J
1. The domain is the set of all real numbers. ‘The range is the interval (1), ¢), 3 \, )\
whers ¢ ik the catrging cagacity. ('J - 0

2. There are no x-intereepts: the y-intercept is F{0). R
3. There are twa horizontal asyimplotes: v == O and y = ¢, v \ ,ﬁ
Plryis an increasing function if 5 2> 0 and a decrcasing function it b < 0,
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There is an inflection point where P{e} equals - of the carrying capacity
P i eq 3 ying capacity

m

‘The inflection painl is the point on Lthe g,raph‘;f.'llem the graph changes
from being curved upward to curved downward for growth functions and
the point where the graph changes from being curved downward to
curved upward for decay functions,

. The graph is smooth and continuous, with o cotners or gaps.
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( EXAMPLE ] Fruit Fly Population

Fruit flies are placed in a half-pint milk bottle with a banana (for food) and yeast
plants (for food and to provide a stimulus to lay uggs) Suppose that the fruit fly

population after r days is given by 7 ‘?,D - '/ 20
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(a) State the carrying capacity and the growth rate. e =

(b) Determine the initial population.

(¢) Whatis the population after 5 days?

(d) How long does it Lake for the populution to reach 1807

{t} Use a graphing utility to determine how long it takes for the population to reach
one-hall of the carrying capacity by graphing Y| = P(¢) and Y, = 115 and
using INTERSECT,
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Wood Products

The EFISCEN wood product model classifies wood products according to their life-
span, There are four classifications: short (1 year), medium short (4 years), medium
long (16 years), and long (50 years). Based on data obtained from the European
Forest Institute, the percentape of remaining wood products after ¢ years for wood
products with long life-spans (such as those used in the building industry) is given by
, 100.3952
PO = 15 oo
(a) What is the decay rate?
(b) What is the percentage of remaining wood products after 10 years?
(¢) How loﬁ‘g"d(;és it take for the percentage of remaining wood products to reach
50%2
(d) Explain why the numerator given in the model is reasonable,
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