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Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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= 3.1: Linear Models

s 3.2: Nonlinear Models

= 3.3: Modeling with Systems of DEs



3.2: NONLINEAR MODELS: Population Dynamics DE°3-Z'FNe"n”g“_”L?ﬂg”n"ge';o'lg

P(t) : size of population at time t

— &k P(t), k>0, P(0) = P,

e density-dependent hypothesis:

dP(t)
dt

f(P)
P(t)
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e for example
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fl) f(P)y =r — =P
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dP(t)
dt

=

= equilibrium points:
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3.2: Modifications of Logistic Equation

dP(t)
dt

dP(t)
dt

dP(t)
dt

dP(t)
dt

dP(t)
dt
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3.2: Chemical Reactions Feng-Li Lian © 2019

A + B — C

time =0

time =+t

dX (t)
dt

o Law:

dx(t)
dt
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Summary

dP(t)
dt

dP(t)
dt

dP(t)
dt

dP(t)
dt

dP(t)
dt

dP(t)
dt
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P)

P) — h
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