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Ordinary Differential Equations

d

dt
x(t) = f

(
t,x(t)

)
, x(t0) = x0 (∗)

Existence
Uniqueness
Regularity on initial conditions and parameters
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Example

d

dt
x(t) = f(t, x(t)) = λx(t), x(0) = x0.
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Example
(
x(t)
y(t)

)
=

(
x0 cosωt+ y0

ω sinωt
−x0ω sinωt+ y0 cosωt

)
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Example

dx

dt
= 1 + x2, x(0) = 0.
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Example


dS

dt
= −βSI

dI

dt
= βSI − γI

dR

dt
= γI
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