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Show that if w = fidxdy + fodxdz + f3dydz is closed, then it is exact.

Proof. Since dw = 0,

%dxdydz — %dxdydz + %dqrdydz =0
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F :/ fi(tx, ty, tz)tdt
t=0
t=1

Fy —/ fo(tx, ty, tz)tdt
t=0

t=1
Fs = / fa(tz, ty, tz)tdt
t=0

Define p(x,y, z,t) = (tz, ty, tz)

Define 8 =%, frdzr + Y, gsdt Ndx,

Define N =3, (fol gs(z, t)dt) dxy

then (AN + Nd)B =3 ,(fi(z,1) — fr(z, jO))dz;



Define L = N o p*, and let w = hdz; € QF(R"), then

(hdwr) = (p*h)(p"(dxr))
= h(tx)dp;
= h(tx)(d(txa) A ... Nd(tx))
= h(tz)(t*dz;) + terms that include dt

So
(Nd+ dN) o p*(hdz) = hdz;

SO

SO
(Ld+dL)w =



