
February 10 Math 2306 sec. 51 Spring 2023
Section 5: First Order Equations Models and Applications

Figure: Mathematical Models give Rise to Differential Equations
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Current Models
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A Nonlinear Modeling Problem

A population P(t) of tilapia changes at a rate jointly proportional to the
current population and the difference between the constant carrying
capacity1 M of the environment and the current population. Determine
the differential equation satsified by P.

1The carrying capacity is the maximum number of individuals that the environment
can support due to limitation of space and resources.
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Logistic Differential Equation

The equation
dP
dt

= kP(M − P), k ,M > 0

is called a logistic growth equation.
Solve this equation and show that for any P(0) 6= 0, P → M as t →∞.

February 8, 2023 4 / 47



February 8, 2023 5 / 47

dP
dt

= kP(M − P),
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Logistic Modeling

Figure: Poster of recent Birla Carbon scholar
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Logistic Modeling

Figure: The species equations include an extended logistic term with
threshold and competition.
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