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Show that if ω = f1dxdy + f2dxdz + f3dydz is closed, then it is exact.

Proof. Since dω = 0,

∂f1
∂z

dxdydz − ∂f2
∂y

dxdydz +
∂f3
∂z

dxdydz = 0

so

f1z − f2y + f3z = 0

Define

F1 =

∫ t=1

t=0

f1(tx, ty, tz)tdt

F2 =

∫ t=1

t=0

f2(tx, ty, tz)tdt

F3 =

∫ t=1

t=0

f3(tx, ty, tz)tdt

Define ρ(x, y, z, t) = (tx, ty, tz)

Define β =
∑

I fIdxI +
∑

J gJdt ∧ dxJ

Define N =
∑

J

(∫ 1

0
gJ(x, t)dt

)
dxJ

then (dN +Nd)β =
∑

I(fI(x, 1)− fI(x, j0))dxI
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Define L = N ◦ ρ∗, and let ω = hdxI ∈ Ωk(Rn), then

ρ∗(hdxI) = (ρ∗h)(ρ∗(dxI))

= h(tx)dρI

= h(tx)(d(txi1) ∧ . . . ∧ d(txik))

= h(tx)(tkdxI) + terms that include dt

So

(Nd+ dN) ◦ ρ∗(hdxI) = hdxI

so

(Ld+ dL)(hdXI) = hdxI

so

(Ld+ dL)ω = ω
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