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Topic 4 - Separable&-first order ODEs
--

fi A first order ODE
is called separable if it

is of the form

N(y) · y = M(x)
-
-

just #s
just #S and X's
and y's↓or
N(y)- = M(X)



Ex=x)

M(X)
N(y)

is separable

E: y=
Multiply by y to get

y . y' = X

It's separable.



#Howto solve separable equations

malInformal
way

#(yl . y' = M(x) N(y)· =M(x)

↓ ↓
N(y(x() . y(x) =M(x)N(y)dy = M(x)dx

↓ [differentialfora

= SM(x)dX I SN(y)dy = SM(x)dXSN(y(x))y'(x)dX b

[↓x Now integrate
u= y'(x)dx

) du=SMxT



>en solution to

y- = x
- 5

Also,
what interval

I does

the solution exist
on ?
-

We have

y = x
- 5

y
=

dy = (x
- 5)dx

Sydy = f(x - 5)dx



-y = Ex5x + C

y = Ex- 15x + 3CJD =3

y= zx- 15x + D

x1Sx + D)

Here I
= -r , (

Any x is is ok toJplug into the formula



E: Find a solution to

↳ + 2xy = 0

On what interval
I does

the solution exist
?

-

You could use topic 3 here

but let's not

We have

* + 2xy = 0

= - 2xy



tydy = - 2xdX

Side = St-2x)dx

(n(y) = -2 + C

Inly) = -X
*

+ C w7
Inly

- x+c y !

C = 2

- x + C
(y) = e

- x*+ C

y = =e



y = =exte

=Ex
Constant

y = De
*
"

where Dis
a constant[and I = (- x, x)the function is
defined

for any X



a solution
to

HW#4
Find

-*[ = 3

Solve for y if you cad .

If we can ,
find the interval

#

the
solutions exists

on

We have

=
ydy =

- xdx

Sydy = fl - x)dx

x2)(y =
- Ex + C



↳ y = - x +2 J
y2 = - x2 + D

-

We could stop here and we'd

get an implicit equation for
X and y .

It's this :

- x+y= D[x+ y2= D
But we can solve

for y in

y = -X+ D . We
get :

y ==D



We get two functions :

# ⑰On2SOLUTION
&

y=D

I
y =-D

re
-,] &#,5) Thisa



HW4[# I (d)
Find a solution to

=- (4
,3)W-y(4) = 3

the solution
must go through
(4

,
3)

We know an implicit solution
to

= is y -X+ D.

Plug in x
= 4 and y = 3.



We get (3)2= - (4)2 + D

So
,
9 = -16 + D

So
,
D = 25

Thus
,
y = -x +25

So
, y

= =Fx+ 25

Want top half so pick
+ to get :

-
3=x+ 25

=- -Y -X+ 25Ei->&I = ES ,S]


