NOTES--LOGISTIC FUNCTIONS

Logistic growth functions—functions that model situations where exponential growth is limited.

» form: p(t) = ——— where a,b,and c are constants with ¢ > 0 and b,> 0.
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> cisthe CCLVW:}( VLQ c,cm ac *U\ because the value of p(+) approaches
¢ as t approaches mflnl’ry hm p(t) = ¢ ' '

> The graph of a logistic function looks like an exponential function at first, but then
it levels off at y = ¢. The logistic function has two horizontal asymptotes: y = O and
y=c.
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Example 1 The number of students infected with flu after t days at Holly Springs High School

is modeled by the following function: p(t) =
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Example 2 Find a logistic equation of the formy =

mTer‘ceET is 5 and the point (24 135) is on the curve.
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Example 3 A horrible rumor begins to spread within HSHS. Lilly, Tucker, and Carter begin
telling people that "Ms. Powell does not have any friends and lives a boring life". After t days, the

number

R(t) =
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of persons who have heard this rumor is modeled by the logistic function
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How many people on campus originally heard the rumor? Round to the nearest whole person.

To the fearest who‘l‘é\gagon, find the numb‘e'r"'c%C people who have heard the rumor after 1
day, after 2 days, and after 5 days. R(i) -}k ?629?\3, a(—z\ - “L"{‘QO?‘Q_ ﬁig)——. 1052
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How many people have heard the rumor when the rumor is growing the fastest? On which
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Example 4 (modeling data with a logistic function) The data in the table represents the amount

of yeast biomass present after t hours in a culture.

Time Yeast Time Yeast

{in hours) Biomass {in hours) Biomass
0 96 10 513.3
1 183 1 558.7
2 290 12 5948
3 412 13 629.4
4 711 14 640.8
5 114,71 15 6511
B 174.6 16 655.9
7 2573 17 5596
8 350.7 18 5618
g 4410
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Find a logistic model for the data. 3 = I+ 1.5 e =SB X
What is the predicted carrying capacity of the culture? Cp(a”.%.OZZ

Predict the population of the culture at 20 hours. P(Z,B\
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