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Therem: Let M(x
, y) and N(X, Y)

be continuous and have

continuous first partial derivatives

in a rectangle R given by

a(x < b, c < y<d .

Then,

*will be exact

can be If-terested Here a
,
b

, ad



Ex : Consider the equation
-

from last time :

2xy + (x= 1)y= 0

We have

N(x, y) = x= 1 Polynomials
M(x, y) = 2xy

I everywhere= zy = 2X
Continuous

=2x

So in the theorem

·R would be

the xy-plane ,



We haveI= 2x=

So,
2 xy + (x= 1)y= 0 is exact

as we saw last time.

Let's find f(x, 3)

where the following holds :

E = 2xy0 == M

#-= N

Integrate D with respect to x :

f(x,y) = Xy + (4) &[constant with respect

to X .

Can have
Es and yS



Integrate & with respect to y :

f(x ,y) = xy - y + E(x)
~
constant w/[respect to y.

Can have #S

and XS

Set the above equal to get :

(y+ D(y) = xy- y + z(x)

So ,
D(y) = - y + E(X)
L L u

La O

Set D(y) = -y and E(x) = 0.

Plug either one into above



formulas to get f.

For example,

f(x , y) = x2 y + D(y)

= xy
- Y

Recall this gives the solution

xy -y=
for

~y + (x= 1y= 0



# Find a solution to

(ex +y) + (2 + x + ye)y = 0Wy(0) = 1

Let's check if the equation
is exact .

M(x , y) = e+ y Continuous

N(x, y) = z + x + ye everywhere

=
= = e+ ze]*
We have t 1 =



So we have an exact ODE.

Let's find f where :

If = e
*

+ Y ①= M&Ex+ye E=

Integrate D with respect to X :

u=e+ yx + D(y)
constant with

respect to X

Integrate & with respect to y :

-

f(x, y) = 2y +Xy + eye + z(x)
~Cconstant

Withsect↑he



-

&
2- Jedy = ye - e

d&Sudu = nv-S van

Set the above equal to get :

e+(x+ D(y) = zy +xy+ ye- e + z(x)

e + D(y) = 2y + ye- e + E(X)
L -~ u

L-



Set D(y) = 2y + ye"- e

E(X) = e*

Plug either one in to get fo

For example,

f(x , y) = e
*

+ yx + D(y)

= e+ yx + 2y + ye - e

This a solution to

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

is given by[e+yx + 2y + ye - e = c

-
f(x,3) = C

Where a is any constant.



Now let's find a solution

where y(0) = 1.

Plug in X = 0, y = 1 into

the above solution to get :

e + (1)(0) + 2(1) + (1)e - e = c

3 = C

Thus ,

e+yx + 2y + ye - e = 3·
y(0) = 1


