
Math 39100:Feb. 6.2023:LECTUREH

So far:(1) Ifan ODEis separable i.e. f(x) dx+glued
We know

(ii) If an ODFis Homogenes, torn

dy=F(1)...

(iii) Ifan ODEis (incer:y
+p(x) y =g(x)

Be the method of Integrating frefer

u(x) =y(p(x)dx
:

S2.6 EXACTEQUATONY

motivation:Given 2x +y2 +2xyy=0 S

1tthe solution is $(X,2) =x +xy2i

2x +yz +2xy y =0

↓
(2x +y2)dx +xdy =0

mon

dx dy



dy(x,y) =2x +y2

dy(x,y) =2xy

We have (5[G(x,y)] =90xx

of(x,y) =c
Thus,

Solution:x +xy
=
=c

Above is true if the given D.E is exact.

(2x +y2)dx + 2xy dy =0

mon m

dx =M dy =N check:

My =2y

EForm: Max +Ndy =0 Nx =2y

Test My =Nx, then theODE is exact.

Here is the method:



&(x,y) =fMax
= ((2x +y))dx

d(x,y) =

x
+y-x +g(y)

N =dy =2yx +g(u)

2yy =ay +1Jody =(s((3) de

⑰g(3)
Thus, d(x,y) =y

z
+xyz +c

=> 2 =y- +xy
2



=>Mdx+Ndy =0

(y((X) +2x,y)dX +(sin(x) +x2" - 1)dy=0
- -

show that itis exact.
M N

My =cs(x) +2xe)

I
Nx =c0s(x) +2xe)

Since My =Nx, itis exact.

d(x,y) =(Mdx
=((y(0)(X) +2xe3)dx

de =siysisxcTreo+,e



<(*) +(23 +3(3) =1/

/g((y) = - 1

=> - y

final answer:C =ysin(x) +yee - y

Find a particular solution ify(T) = 0.

C =0.5i(π) +423 - 0

⑦2

π" =ysin(X) +xee - y

solve

(3x3 +y))dx +

7y3)dy
=0

m

M



My=3x+z] Notexactsince Me in

solve
C

(3x
-

2xy +2)dx +(6y2 - x+3)dy =0
-- -

M N

My =- 2x

NX =
- 2x
] Exacto

d(x,y) =/Ndy
=((6yz - x+3)dy

d(x,y) =2y3 - yy +3y +g(x)

!x= - 2xy +q(x) =M

- 2(y +g((x)
=3x

- yyy +c



g((x) =3x +2

(((x)dx =f(3x3 +2)dx

⑭Ax3 +2x

8 =2y3 - x
y
+3y +x +2x

S2.3 Modelies with ISORDER D.E

(i) Tank problems

(ii) Exponential Growth/Decay

To be continued...


