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Topic 4-SeparableWfirst order ODES

-

Def : A first order ODE
-

is calledseparable if
it

is of the form

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

function function

with no with no ye

X's

or

N(y) ·
= M(x)

-



&Ex: y = X - S I-purabee-

M(x)
N(y)

-
2

Ex: y = *y
Multiply by y to get

bla

Goy' = x-orderL

N(x) non-linear
M(y)



How to solve a separable ODE
-

-

=Formalway Informal was]

N(y) · y = M(x) N(y)- = M(x)

N(y(x)) y'(x) = M(X) N(y) dy = M(x)kX

↓ [informaldifferena

t

n= y(x) I
↓

-

Sirly(x)) .y'(x)dx ↓
= SM(x)dx

↓ du = y'(x)dX⑪dy= SMWdx
Now integrate

S N(u)du = SM(x)dx
Now integrate .[Remember n = y.



# Find a solution to

2
= X - 5Y dX

Also, on what
interval does our

Solution exist ?

We have ;

y2d = X - 5

y2dy = (x -5)dx

Sydy = f(x - 5)dx
3

? = E - 5x
+ C

where

y = =x2 1Sx +
D

D= 3C

13

y = (EX- 1Sx + D)



Thus
,
a solution to yo = x- 5

is given by
13

y = (EX 1Sx + D)

where D is any constant
.

This solution works
on

I = ( x
,

y) - all xs

[tir



Ex: Find a solution to
linear
eqn .

* + 2xy = 0= solved
WeFitOn what interval

I does
last

the solution
exist ? time

With
Cr

Wa have different

method
dy + 2xy

= 0 L
-

dX

dy
=
- 2XY

-

dX

+ dy =
- 2xdx

Side = -S2xdx
In(y) = - x + C,



In /y - x+C (
2
In(t)

= t
C = C

- x= & A + B
= +B

(y) = e
- e

2

ly) = Ge
*

where C = e
<

y =
=Ge

2
- X

y = Ce
where [is a constant

(C = =()

So
, y =

Ce
*
which exists

on I = (-0, D)
& any x is ok

⑮into

is a solution to y = ce
Y

dy
x

+ 2xy = 0 .

This is the same answer
as

last time in Topic 3.



Topic S - First order
exact&equations

Suppose you
have a first-order

equation of
the form :

M(x , y) + N(x,y)
- y= 0
-
-

-
with

expressions
numbers , Xs,

and ys.

exists a

Further suppose there
where

function f(x,3)

= M(x,Y) and E = N(x,y)

Then,
M(x,e) +

N(x, y)
- y = 0

becomes &

+



This is equivalentMunction
of x

y = y(x) is

a function= o Lof X
the family of
So
,
for example

#curves given by

f(x , y) = c

wherec is a
= E : (1)+

constant will Isatisfy = 0.+
Summary : If = M(x,3) and
-

2f
- = N(X , y),

then the family of
sy

where c is
curves f(x ,y) = c+

N(X ,41.2 = 0
any constant

will give implicit

solutions to

--



When such anf exists we call

the equation M(x,y) + N(X, 3)
- y= 0Lan act equation .


