= wedgeRul es = {
Wdgef[a , dx[i_], b, dx[i_], c__1-0,
Wdge[a__ , dx[i_], dx[j_1, c_ 1/;] <i »-Vdge[a, dx[j], dx[i], c], (» Alternation Rile =)

a aforns Plus:s (aat&) /@forns, forns Plusaa = (#ra&) /eforns,
(» Dstributive Rile x)

Tinmes[a_, dx[i_]]ab_- a (dx[i]ab),

b aTinmes[a_, dx[i_]]-»a (badx[i]), Times[a , dx[i_]adx[j_]1]ab_- a (dx[i]adx[j]ab),
b aTimes[a_, dx[i_]adx[j_]1]1-a (badx[i]adx[j])

(» Scalars "commte" x)

(= Exterior derivative of 1-forns and 2-forns in R *)

nzi= diforns_Plus] :=d[#] &/@forns
diTinmes[f_, dx[i_111:=Sum[D[f, xx] dx[K] adx[i], {k, 3}]
diTines[f_, dx[i_1adx[j_]11]1:=Sum[D[f, Xx] dX[k] adx[i]adx[j], {k, 3}]
In[5]:=
(» Fornmatting hacks. =)
g ek g
fr = {Derivativeli_, j_ kI[f_1[__1~ bfr2={f_[xs, x2, x31>f};
" 6X1"i " 6X2"j lI(3X3Ilk

format [expr_]:=expr // Replace[#, fr, 5] &// Replace [#, fr2, 3] &

n7= (% Define a pair of 1-forns in terns of Euclidean coordinate functions. =x)
¢ = Sum[fy [X1, Xz, X3] dx[k], {k, 3}1;
¥ = Sum[gy [X1, X2, X3] dX[K], {k, 3}1;

(» Verify Theorem 6.4 (3). x)
nok= d{¢ay] //. wedgeRules // Full Sinplify //format [#] &

of, ofs of1 ofs 001 002
out[9]= - + g1+ |—-—|Q2+fg | — - — | +

OX3 OX2 OX3 OX1 OX2 OX1
of of o9 o o9 o9
- l+ : gs +f2 |- 1+ % +f1 i dx [1] rdx[2] ~dXx[3]
OX2 OX1 OX3 OX1 OX3 OX2

o= d[ @] A - ¢ad[y] //. wedgeRules // Full S nplify //fornat [#] &

(( of, Ofg) (6](1 ﬁfg] (691 692)
out[10]= - + gL+ |—-— 92+f3 - | 5

OX3 OX2 OX3 OX1 OX2 OX1
of, of» 001 003 002 003

( + g3 +f2 (+ +f1 | — - dx[1] ~dx[2] ~dx[3]
OX2 OX1 OX3 OX1 OX3 OX2

In[11]:=
(» O just... %)
d[oay] - (d[ @] a¥ - dad[¥]) //. vedgeRules // Full Sinplify

ouf11)= 0



