
Math 3270 B

Tutorial 5,21

* Exact equation
* Exact equation with integrating factor

D Y ( HR ) dx + y2dy =o .  - . (A)

Sol : First we see that M = y ( Hse ) , My = HE

N = y2 , Nx = 0
, My # Nx

,

not exact .

Rewrite I d ) as : Y ( ( Itri ) dx +

Y
dy ) =o

Hence Y=o or ( Itx2 )

dxtuydy
=o

Y=o is the trivial solution .

~M= It 'x2
,

TV=D,
, Try = Tvx = °

, exact
,

Then Ex=~M
,

F- = xt±sx3 + gcy ) .

By = ghyn = Tv =

Yi
⇒ giy , = ±y2

Hence Elk , y ) = x 'tt3x3t Iy2 = C
,

C is a constant
.

is another solution to (g)

D
.



�2� zx2y3 + x ( Hy2 ) Y
'

= 0
, µ IKY )= £y }

Mµ= #
, Nµ= ¥42

(Mmy =o = ( Nmr
.

hence 2kt l+yY÷g '
=o is exact

4 *
~ ~

M N

Qn
.
=~M = 2k , Then a = x 't gly )

.

§y= gicy ) = yttty ⇒ gcy , = - tzyttlnlyl
Hence I lniy ) = x2 - Iyttlnlyl is a solution .

Also , YEO is a trivial solution
.



@ It ( Iy - cosy ) Y
'

= o

Sol: M=1
, My = 0

,
N = F -

cosy , Nx = ty .

Hence we have N×-MMI = ty . only depends on Y ,

then MY) =
ty

MY ) ,

take MY ) = Y .

And Y + ( k - Ywsy ) Y
'

= o

~
~

M N
.

We see That Fry = 1 = TV
× .

This is an exact equation .

# = Tu = y ⇒ I = Nyt guy ) .

TQY = xtg
'

c y ) = x - ycosy .

Then gly ) = - Ysiny
-

cosy .

Hence Inc , y ) = Ky
- ysiny - cosy = C

,

where C is a constant

is the solution to the ODE
.

I
.



�4� ' 3x*y£ t ( ttf +3¥ ) y
'

=o hint : µ ix. y )=µixy )

sob : M=3xt±y , N = ¥ 't3¥ } ( • ,

My = - yt ,
Nx = 2yI - 6kt

We see that My t Nx
,

and My-µN=
,

Nxtmym
both depend on K , Y .

Now we consider µ( x. y ) = µc xy )

2×µ= yµ
'

, 2yµ= kµ
'

-
-  't 2)

If µ( xy ) is an integrating factor to the equation ,

Then we must have :

( Mµ ) y
= INµ ) x

i. e . My µ + Mµy = Nkµ + NMK "  ' 13 )

Use
12

) we have

My but Mxµ
'

= Nxµ + Nypr '

Use ( I ) and after direct computation (3) becomes :

µ
'

lay ) = £yµlkY )
, denote Zi= xy ,

we see That µ 'lZ ) =tzµcz ) .

Hence take µlZ)=Z , lie . µ( XY ) = Ny .



Then 3×2 y + 6kt ( k
3

+ 342 ) Y
'

= o

- ~

M N

Then Try = 375 = ~N× , This equation becomes exact .

Ix = Tu ⇒ E = x3y t 3×2 + gly )

Ey = x3 + g
'

ly ) = F ⇒ g
'

( y ) = 3Y2 ,

g. ( y ) = y3

Hence Else , y 7 = X3y t 3×2+43 = C
,

C is constant

is a solution to the ODE
.

I
.


