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#scontinueda that
2xy+ y = 0
-

M(x ,3)

is exact . We
saw
that

a solution is given by
xy-y=

where f(x , 3) = x y
- y

#How did I find
such an f ?

Pretend like we
don't know f.

We needf where

If = 2XY①M[ &x



Start with 0 :

E = 2xy
Integrate with respect

to X :

f(x , y) =
xy +((y)
-
constant with
#'s and y's

but no X's

We want to plug
this into ②

First take they
derivative.

We get

E = x + c'(y)

Plug this into the
left side

of & and get :



xi+ c'(y) = x=1x
So,
c'(y) =

- 1

Thus,

((y) =
- y + D

3.Where D is a
constant.

Thus ,
f(x ,y)

= xy + c(y)

= xy - y + D

You can just set D
= 0 because

the solution
is f(x,y)

= <

So it would be xy-y + D = c

So
,
solution is xy-e = 2 - D~ constant

another



So use

=xy - y
--

#ul value problem
(e
*
+ y) + (2 + x + ye)y

= 0

=
Let's first solve

+
M(x ,Y)



We have
X

M(x , y) = e + y Y these

N(x , y) = 2 +
x + ye

envous-
= e

*

(ty It everywhere

So
,
the ODE equation

is exact .

Thus , the
equation

(e+ y) + (2 + x +
ye)y = 0

is exact .

So there must
exist



f(x ,y) that satisfies :

E= e+ 0
= M(x ,y)

[ [I
= 2 + x +ye E = N(x ,y

by

Start with
Q :

↳ = e + Y

Integrate
with respect

to Xi

f(x, y)
= e+ yx +((y)-

constant with

#s and y's
XS

ne3.Take they derivative :

E = x + c()

Plug this into
the left side of Q :



x + c(y) = 2 + x + y

So,
c'(y) = 2 + ye

Thus,

((y) = f(z + ye(dy &
~LIATE=zy+dem~

Sudu = ur-Sudy
du = dy

dyv = eEm
= 2y + (ye - Sedy (
= 2y + ye - e

IWe don't need+ constant here since(
we set f(x,y) = constant in answer



SY(x
,y)
= e*+ yx + c(y)

= e + yx + 2y + ye-e-
((y)

A solution to

(e
*

+ y) + (2 +
x + ye)y = 0

is+givewherec is a constant.

Now let's find
a #)=-

solution where y(0
= 1.

Plug X = 0 , y
= 1 into our

solution.

We get :

=



I 02 o

So, c = 3.

Answer to initial
value problem is :WXe + yx + 2y + ye - e = 3



&Method 2 to solve/

E= e+ ①

[2f = z + x +ye53

0 : f(x,y) = e* + yx
+ C(y)

② : f(x , y)
= 2y + xy + ye- e + D(x)

Set equal :

e+(x+ c(y) = 2y +y+ ye
-
e + D(x)

Simplify :

e + c(y) = 2y + ye -e +
D(x)

W mu
- Wi

L-



Plug CCyl into D equ :

f(x
,y) = e

*

+ yx + c(e)

= e + yx + 2y + ye-


