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Ex: Consider the ODE

2xY + (x 1)y= 0
-

M(x , y) N(x ,Y)

we will
Let sec how[f(x,y) = X y

- y5 to find f

later

Then,

E = 2xy = M(x ,y)

E = x

=

1 = N(X ,y)

So
, an implicit solution

to



2xy + (x2 1)y = 0

is given by #3)= c
x
=

y
- y =

c
-

where a is any constant
.

Check #1 :
-

Suppose xy-y = c where y is a

function of X .
Differentiate both

sides with respect
to x to get :~iy= 0

=
2xy + (x- 1)y0

which is the original equation



We can actually solve our

solution xy-y = c for y

and we get :

[y=
defined
when X

# Il

·tsolve
Check#2

Does

2xy + (x
- 1) y = 08

We need - 2XC

y = - c(x-1)(2x) = [x)
Let's plug it in !

2xy + (x-1)y



= 2x(y) + (x
=

1) (ii)
= I O

Yes ! It works.~
-

-



When will such anf exist ?

Forem: Let M(x,y) and
and

N(x ,e) be continuous

have continuous
first partial

rectangle
in some

derivatives
acx>

R defined
by

and Y

Then

< d .

[M(x ,y) +
N(x,y)y

:
0↳

will be exact

if and only if

2M 2N Note a,
b
,
<
,
d

- - can be If

2Y & X

-



#out: See online notes if interes⑮
-

= Look at the previous

equation :

2xy + (x
- 1)y = 0
--
M N

Let M(x ,y) = 2xy ,
N(x,y) =x=

M and N are continuous
everywhere.

continuous

= 2y = 2X

& everywhere
aN
= O
-= 2x
by

Here R is the

entire xy-place
. *



Since = 2x=

the equation 2xy +
x- 11y= 0

will be exact by
the theorem.

-

EX: Let's see how
to find

f for an
exact equation

.

Consider

2xy + ( )y = 0

nu
N

M

We want f(x,y)
where

= M

F·N



start with D :

2 = 2xy
2X

Integrate both
sides with

respect to
X to yet :

-
constant of

f(x , y)
= x y + g (y)

]integrationDifferentiate with respec
+ to Y :

27
=
x + g'(y)

Y

Plug in Q =
XI to get

xi- 1 = x + g((y)



So,
- 1 = g(y)

Thus ,
We don't need

- - y + C

g(y)
=

- y G

because we[will set fTherefore, equal to a

constant

f(x
,
y) = x y + g(y)
= x=y - y

So,

xy-y=
solves

2xy + (x 1)y = 0 .

-



HW EXAMPLE FROM

WSEPARABLE EQUATIONS

##4
Find a solution to

Q() =
-

*

If we can solve
for y in

our solution ,
then do so

and give an interval
where

the solution
exists.

-

We t

geEt
↓



E= -xdx

↓

Exdx
↓

t C⑰Z
↓

+De

↓

t



Can solve for y and you get

two solutions :
-

tion7 ⑮tion2
y = -5y = xz

D - X

1

r - ↓ Tu
haredefined on I = (b , )

HW 4 Same question for

# I(d)[ ⑫
=- is

We already know dX



solved by x + y= D.

Plug in y (4) = 3 , ie x
= 4
, y=

to get : 16 + 9 = D

So
,
D = 25.

Thus
,
we get the solution

x + y = 25 isTake the top half

to get

Y =
5 -xz

This will solve
with y(4) = 3.

-


