Preliminaries

(*) We've seen in the practical session the following property of @; A....Ag;,:
LetVy, ..., Vi € R™, it holds that ¢, A. ... A@;, (Vy, ..., Vi) = det(M;,, ;).

With M;  ; being the K columns of the matrix whose rows areVy, ..., V.

(**) Let we AN (R™) , and f: R™ - R™continuously differentiable. Then f*weA¥ (R™) such
that f*w(Vy, ..., Vi) = w(dfVy,...,df V). Lets note it as w o df.

(***) Let we A" (R™), then w = f dx; A....Adx, and f[,0,1]k(‘) = f[:m]kf.
(#) Let C: [0,1]% » R™ be a singular k-cube (?) then Jow = f[o,1j|k C*w

Main part

Now, Let weA*~1(R¥) and C = I* the identity cube. In order to calculate fécw it suffices

to calculate for w = f dx; A. ../\(ﬁj/\ ... \dx,, from linearity.

For a typical summand in dC we have:

‘I[Iﬁ’a]: [0,1]71 > R¥. I (1, xpem1) = (0,0, X0 @ X1, Xpemq)
And the integral is as follows:

l - l * 1 * —
fl["i,a]“’ o S Ul gy @) = [ (Uf ey fdxy A dx;.. Adax )=

“From ()

fl’,{_l(fol[’;a])(dx1 A..dx,.. Adx 0 dIf ).
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We'll note that dI[’ia] = a (kXk — 1)matrix with the i'th row

being 0.

From (***) we know how to integrate a K-1 form over a K-1 dimensional space. All is left to
note is that for i # j, we get that:

dxy A..dx).. Ndxp 0 dIf (Vi ., Vieer) = dxy Ao dxy. A (A1 g Vi, oo, AIfS g Vieer) =

“from ()

det(My, ; j, k-1)

But for every dl[’ﬁ,a]Vm, that i'th coordinate is 0. So the i'th column of M; ; ; x_1is 0, and we

---------

fI’k w = 0.
[i,e]



On the other hand if i =j then for the standard basis ey, ...,ex_1 it holds that
dx; /\..d/f]../\dxk(dl[ki,a]el, ---»dl["f,a]ek—ﬂ =dx; /\..d/f]../\dxk(el’, vy €)=
det(Mlpjuk_l) = det(I,_1)=1. with e'=e concatenated with 0 in j'th entry.

Sodx; A.. (f;c]. . /\dxk(dl['ﬁ,a]Vl, s dl[lﬁ’a]Vk_l) is THE base element for /\k_l(Rk_l).
And from (***) we get f[gjl]k_l(fol["i,a])(dxl A d/f] Ndxy 0 dlﬁ_a]):f['oll]k_l(fol[’;a]) =

!
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