HW 1: Algebra/Intro Closes Tonight!  Idea: Separate... integrate both sides.
HW 2: 2.2 Separable egns, slope fields Entry Task continued:
Find the explicit solution for

2.2: Separable Differential Equations dy —2x
Entry Task: (Motivation) dx  3y?
Implicitly differentiate x> + y°> =8  with y(0) =
d
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Separable Differential Equations
A separable differential equation can
be written as:

d
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(or — or T

dx  g)

Example: Find the explicit solution to

dy .
dx xY
with y(0) = 4. \
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You do: Find the explicit solutionto = What if the initial condition was
dy _ 3 y@) =07 o
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Observations:
A 1%t order differential equation can
have:

1. No Solution

2. Infinitely many solutions
(one “parameter” or “free
constant”, initial conditions
not given)

3. Aunique solutions
(initial conditions given)

In a class on the theory of differential
equations you would talk about kew
this is more detail (conditions on the
differential equations in order for a
solution to exist and be unique).
Read 2.4 and ask me questions if you
are interested in learning more.



Example: Find aﬁi@ligif;solution to
dy 3x+1
dx 5y*—y
with y(2) = 1.
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Example: Find the general explicit

solution to
dy
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Example: dP _ 020 4108 - . .
A town currently has 2100 people i ol©

- The birth/death rate is proportional = - A0 = L A4
to the population size with a relative DEAIO0

growth .ra.ate of k=0.03. 7 I\ ooseslos) = &+ C,
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Example: This new equation is separable!!

Consider Solve it, then rewrite your final
dy answer in terms of y and x.
—=3x—-Yy
dx ov.

This is NOT separable. It is “linear” A T 7 v
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