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On R3, forms stand as follows:

O0-forms: f = f.1 (which are functions)
1-forms: pdz+qdy+rdz

2-forms: udyAdz+vdz Adx+wdz Ady
3-forms: hdx Ady Adz

where f, p, q, 7, u, v, w, and h are any functions of z, y, and z. For a k-form
A, one refers to k as the degree of the form. One adds forms in the manner
expected but one multiplies them by applying the following relations:

daNdB+dBANda=0

where o and ( stand for any of x, y, and z. For instance, dx A dx = 0 and
dy N dz = —dz A dy. One computes the exterior derivative d\ of a form A as
follows:

_of of of
df = 8xdx+ 8ydy+ aZdz

dlpdx +qdy +rdz) =dp Ndx + dg A\ dy + dr ANdz
dudy Ndz +vdz A de+wdx A dy)
=duNdyANdz+dvANdz ANdx+dwAde Ady
dlhde Ndy ANdz) =dh Ndx ANdy ANdz =10 (1)

Note that d increases the degree of A by 1. One computes the Hodge *-operator
on a form A by applying the following relations:

x1l=dx Ndy Ndz
xdr =dy Ndz, xdy=dzNdr, *dz=dxANdy
x(dy Ndz) =dx, x(dzANdzx)=dy, =*(dcAdy)=dz
*(de ANdy Ndz) =1

Consequently, dy A (xdy) = de AdyAdz, (dz Adx) A (x(dz Adx)) = deAdyAdz,
and so forth. Moreover:

*x(pde+qdy+rdz) =pdy Ndz+qdz ANdx +rdx ANdy



