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EstorderSeparable
ODEs



Def: A first order ODE

is called-separable
if it

is of the for m

N(y) . y) = M(x)-
~ X's on other side

son
one side

non-linear
ODE

Ex : y = X - 5 &- order 1
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N(y) · y M(x)

2 non-linearE* OpE

Exi y = 7 order 1

becomes
which
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un
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N(y)- M(x)



owto solve a separable OVE

Formalnotation 1 Informal notation

N(y) · y' = M(x) N(y). = M(x)

↓ ↓

Ny(x)) + y'(x)
= M(x) N(y)dy =

M(x)dx ↑
differential

↓ [informal note

SN(y(x))
- y'(x)dx-Now

↓
SN(u)du = SM(x)dx[Now integrate
Here u = Y



non-linearEx: Solve EOD E
y G = x

- 5 - order 1

Also where does this
solution

exist ?

Informal
Formal-

y2(x) - y(x) = x
- 5 y = X

- 5

Sy(x)
-y(x)dx = f(x-S)dx y -dy

=(x- 5)dx

xdx ↓

Suixdx
= f(x-S(dx(y

dy = J(x-3)dx

↓ ↓

where C is a
constant

I
where < is a constant

3 3

U x Sx + C 2
=

- Sx + C
- -

3 - 3



↓ (x)

I where
↓

D is

3 3

y
= Ex= 1SX+Dy = Ex2 - 1Sx + D

a
constant

~moni exix + D gives

a solution
to Y = X

- S

can
solve for y

to getJYou Y3
3 is

y = (Ex
1Sx + x) odd

on (-x , b)
is a

solution

W



Ex: Solve

&y + 2xy = 0
dX

does the
solution exist

?

Where

Informal
method

dy == 2xY

dx

- =
- 2xdx

Y

S2 = f2xdx

(n(y) =
- x + C

-
x + C ,

ly) = 2

1y1 ==
(y) = Cze

y =
ce
x ]c ==



Let's test this solution :

2

-X

y =
c

- x
2

* =
ce . ( - 2x) =

- 2xe

dX

So,
2

2

+ 2xy =
-2xe

*

+ 2xc = 0

- X
2

does in fact solve
+ xy=

Thus , y =
ce

It does so on I = ( -y, d) .

Suppose we
wanted a solution

to

* + 2xy = 0 (x):
Plugging y(1)

= 2 into y =
cex" gives

- (1)3

2 = y(1)
= ce

So
,
c
= Ze.

2
-
xi + 1

- X
= 2e is a

Thus
, y
= zee

solution to (A) .


