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Because (12) is not exact, wWe compute

1 —(2xy — 1)

aM Jay — ON /dx
R

N Xy

We obtain a function of only

)= cxp( / ?:2'11,\‘\) S

-2 we get the exact equation

When we multiply (12) by 1t = ¥

(2 -+ yx ydx+ (Y — X

Solving this equation, W€ ultimat

13) Tx — X
0 was lost

Notice that the solution x =
L g

solutions to equation ( 12

There are many differet
integrating factor nevertheless exists.
formula for these integr

parable, linear,

In Problems 16, identify the equation as s€
exact, or having an integrating factor that is a function of
either x alone or'y alone.

1. (2x+_vx“)dx+ (xy—1)dy =0

(2_v3 4 2y jdx 4 (3)'2x +2xy)dy =0

2

3. (2\:+y) dx+ (x— 2y)dy =0
4 (¥ 2xy)dx — ¥ dy = 0

5. (x’sinx+ 4y)dx +xdy = 0

& (Zre— y)dx+xdy = 0

In Problems 712, solve the equation.

7 (2.xy)dx+(y2—-3x2)dy=0

5 (322 +y)di+ (Py=x)dy =0

9. (x4—x+y)d.x~xdy=0

10. (2y2+2y+4x2)d.x+(2xy+x)dy=0
11. (y2+2xy)dx——x2dy=0
12. (2xy3+1)dx+(3x2y2—y’1)dy=0

find an integrating factor of the form

In Problems 13 and 14,
¥"y™ and solve the equation.
13. (2°—6xy)dx+ (3xy — 4 )dy = 0

14. (12+5xy)dx+(6xy'

1432)dy =0
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2(1',\')) i -2
= el —) g’

X, SO an integrating fac

ydy = 0.

ely derive the implici

in multipl

1tial equations
he major

ating factors whic

actor for (12)1s given by formula (8). Thatis,

t solution

ying by g = X 2 Hence, (13) and x = 0 are

3 but for w hich an

Jot covered by Theorem
an explicit

er, is in finding
on both x and y.

that arc I
- difficulty, howev

h in general will depend

(aN [ax — oM /3y ol (aMe yN) depends

15. (a) Show that if
¢y, that is,

only on the product

N Jax — oM /3y ,
Y~ =Hw),

xM — yN

y)dx + N(x, y)dy = 0 has

then the equation M(x,
e the

an integrating factor of the form p(xy)- Giv
general formula for p(xy)-

(b) Use your answer to part (@
solution to

) to find an implicit

3y + 2xy?)dx + (xF 22y)dy =0 »

satisfying the initial condition w1) = 1.

16. (a) Prove that Mdx + Ndy = 0 has an integrating factc
that depends only on the sum x + ¥ if and only if tf

expression
N [ax — oM [ay
M—N
depends only on X + y.

(b) Use part (a) 0 solve the equation
£yt xy)dx+ (3% +xy)dy = 0.




