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#iscontinuedia
Find all solutions to

X

xy + x(x + 2)y = e

on I = (0,0when

&Step 1 : Divide by " to

put the equation in the

proper form . we get

y +*y =
This becomes



y'ty =

Step2:Do what we do

Let
I

A(x) = S(1 + z)dx

= X + 2(n(x) & Xe
= x + 2(n(x) I = (0,

)

We will next multiply by

AlxX + In

X 2(n(X) Aln(B)
= e2 7 = In (B* )



= exe((x2))
x =] g(n(A)= A

= e - X

= xeX

Now multiply +(ly=
by e

*
= Xe

* to get :

=
We get

(xe. y)= ee



So ,

(x-

eY . y)) = e
* + Y

(xeY. y)) = ex

Integrate to get

x e y
= Se dx

-m

SedxSedu
u= 2X

du= 2dxE dy
= Ze + C

= te+ C



We get

x- exy = ze+ C

So
,

y=exte + C . x

⑫
-



Enta
ble if

is called separa-

it is of the form

1
= M(x)N(y) - Y -

- just X's
justy's and #S
and #S

Ex:y = * + 3 tec
-

N(y)
M(X)



Ex: Is y'=* separable ?

Yes , because you
can

multiply by y to get

y - y=
~

Mix



How to solve a separable ODE
-

-informalnotation
-Formalnotation

N(y) . y= M(x) N(yl · B = M(x)

↓ ↓
N(y(x)) y(x) = M(x)

↓ N(y)dy = M(x)dx

differential form

SN(y(x)) + y'(x)dx notation

= SM(x)dX ↓·
now intey rate

Here n = y



# Solve the initial-value

problem

⑫
Furthermore , give an interval

where the solution exists.

-

We have

ju = X-5 separable

y 2 dy = (X -5)dx

Sydy = f(x- 5)dx



Yy = Ex- 3x + C

Before we solve for Y
let's

plug in the y(0) =/ condition.

we need = 1.
This means when x = 0 Y

So we get : 3
↓ (1)= Elo)- S10) + C

- = C

So ,

=Ex - Sx + +

1



ise
This solution

on I = (- x,
d)

-use-


