
 15.2 Separable Differential Equations

A first order DE is said to be separable if

it can be written as

II glx hlyl

That is we can factor the non derivative terms

as a product of an x part and a y part

e g day g x.ly separable

dy
a

Xtay I sin Ixyl Non separable

To solve Split up the differential separate
the x's and y's and integrate

II gixthlyl hey dy gixidx

J hey dy gixidx



Ex Solve dy
dx

t
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Solution dy y ydy xdx

Jydy x dx

Now isolate for Y I t C for ionvenience
Y if possible I

y ya yet
lets write

9

0 22

y I 1 2 0 DER

Note When D L we get y x 1 which is the solution

we verified in our last example

If we are told the value of the unknown function

y at some given X we can figure out the

arbitrary constant A DE together with point xo yo

is called an initial value problem IVP



Ex Solve the IVP day xfy y 17 0

IBPSolution J 3y dy I xlnx dx a

u tnx v

du dx d

y tnx J E I dx

Y Een Ite
Using 9117 0 we have

03 Ift Ite

hence 14
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Ex Find the general solution to day Y cost
It292

Solution I ltyy dy cos x dx

J tty dy Sinx C



In y y
sinxtctfsolveforyflxl.to we'll stophere

BUT WAIT there
may

be another solution

We divided by y in the first step but what

if y o

ya

The notation 9 0 means
y o

y is identically constantly 0

We'll need to check the y 0 case separately

If 9 0 then 0 and ycosx 0 cost 0
1 212 1 0

so yes ycos when y 0
1 212

General Solution

9 0 or Any y Sinx C CER



Ex Solve the IVP y Xy y 01 2

Solution dy Xy dy dx if y 0

but in this case y lo 2
d

dx so y 0 isn't possible

In y C

ly eÉ e'e

y e ee Aet
Forconvenience write A e

Using the initial condition y 01 2 we have

2 ACE A I A 2

Thus y 2

Additional Exercises

1 Find the general solution to y



2 Solve the IVP dy
dx

3
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Solutions we'll separately check 9 0

1 dy y f dy 1 dx
dx

I C

c
let D c

y f DEIR

Check 9 0 dy 0 y 0 lequal

YEO is a solution

Thus 9 0 or y f DER
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Sine 910 1 we have

Effette
and hence C 3 Thus

y 2y 2
2
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Solve for y by completing the square

y 2y 1 1 3 2 2 2 3
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It 1 3 2X 2 3

y 1
3 2 2

2 4

9 1 3 2 2
2 4

However only

y 1 1 3 2
2
2 4

satisfies the initial condition y ol 1


