
Sec 1.6 2 Exact Egns Reducible Eqs
An eq of form Many dx N x y dy O is exact

if My N 24
2

Can always find an implicit sol for exact eg
Idea Calc 3

implicit sol F x y C

total differential dF F dx Fydy 0
Mdx Ndy 0

smooth functions Flacing will have

Fx Fy x order doesn't matter

So implicit sol exact in fact exact implicit sol

Ex Find an implicit sol for
die 4

fydy
0

Check if exact My Gx 3y
Nx 6 342

So eq is exact exists implicit sol F x y C

Want Flis.gl C with Fx M any y
Fy N 4y 3 2 3kg2

Pick either MorN to integrate
F Edx Max Gxy y

3 doe 3 3 xy gly
Need Fy N 2 1 941 41 92



so g y 4y g y 2y C

Implicit so F x y C
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Equally valid to pick N
F
3Edy Ndy 4y 3x 3xy dy

F 2y 3x y xy h x

Need F M Gay y n'cost Gary y
n 14 0

next C

Fixing C 2y 3x y say
C

Exact egs might appeardifferently
1h ydy edx

edx ydy 0

11 8 so eq is exact

Some 2ⁿᵈ order ODES can be reduced into 1st order

Type y missing
out y y okay
keep x as indep var

set V y dye
then y y



Ex xy y x assume x 0

xv t v x v y Ey
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seg.vfgedxtC.xvfoedx C

x v C C 2ⁿᵈ order ODE

y 2 C 2 unknown const

y x cienkel c2

y x c lux C2

Type x missing separable but y 112
Eic y 25g use v y It again

y
v 254 separable yftp.vfvdv25 ydy
v2 2 y C1

Fast she
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sin F C

sin 5x C2 C came from
first integralabovesin Sx C2

comes from
second

y c sin 52 C2


