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EX: Solve

object
to y( %-

=
So,

y dy = - xdx

Sydy = -(xdx

=- + C

Use &(4) = 3 to find .



Plug in X = 4
, y = 3 to get :

= - () + C

E = - 8 + C

Thus ,

= C ↓
=

2 = 25/2

So ,

y =
- x +25



We have

y ==x 25

n
y(4)=4+ 25 Y (4) =-++ 25

== 3 =-= - 3

We want y (4) = 3 F

⑮wer

So we want y =x+ 25[This function is defined for
- S1X = S



⑭SFirst ordera

Suppose you
have a first

order equation of the form :

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

-
u
-/ with

expressions
It's X's , y S

no y in
them

-

Ex: 2xy + (x- 1) y= 0

~
~

M(x , 3) N(x, y)

-



Suppose that there exists

a function f(x, y) where

2f
=x

= M(x
, 3) and = N(X

#
M(x

,
y) = 2XY ,

N(x , y) = x2 1

Let f(x , y) = x y - y

Then,LE =

= M(x, y)
2x2xy

- 0 = 2xy

E = xi- 1 = N(X, y)



Continuing On ...
-

Suppose = M(x, y) and E = N(x,3)

Then,

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

me u

becomes3 ↓ ↓
- - -

+= 0

Recall from Math 2130

-#
The chain rule says :



f(x, y)

-24I
/

I* ↳

*+(

= 1 +

=~
Above we had

+= 0



From the Calc #I analysis

this becomes

* = 0 =d

So
,

for example the family

of curves given by

f(x, y) = c
where a is

a constant will satisfy

- = 0 .



Emmary: If= M(x , 1)

and = N(X, 1) ,
then the

equation f(x
, y) = > where

C is any constant will

give an implicit solution to

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

If such an f exists then

We say that

M(x , y) + N(X ,y)oy" = o

-Ian exact equation



Ex: Consider

2xy + xy= 0

~
M

Let f(x, y) = Xy - Y.

We saw

↳ = 2xy
= M(x , y)

Ey = x
= 1 = N(x ,

y)

So
,

2xy + (x= 1) y
= 0 is

exact and a solution

is given byWhere a

is any constant.



Let's verify that xy-y = c

solves 2xy + (x= 1)y = 0
.

Check #) :-↑Differentiate
Xy

- y = c

with respect to X to get :I 2xy + xy y= 0 Iww

↳
This is

2xy + (x 1)y= 0

which is the equation
we

wanted to solve .u



-

Check #2 :

-

Solve xy - y = c with

(x)- 1) y
=

y = π1I
respect to y to get :

Iy = c(x1)

Let's pluy this into 2xy + (x= 1)y = = 0

to see if it works .

We have

y = c(X 1)" =

y= - c(x1)(2x) =i

I
Plugging into left-side we get



2xy + (x2 1)y/

↳it

It works


