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Integration ofdifferential forms

Goal Foran oriented smooth urmfld M, define
- -

=

I :? (M) -IR
M
-

compactly
supported unforms
on M

a Sm
Strategy I DER" domain ofintegration (bad withu(til:0)

We MCD), define (pW: /fdV Grwifdxinde
2 of 22(M) compactly supported in the domain of a single chart
1,4) that is

pos or meg ond. Defin



Smw =(Year
sign according

to orin ofchart

③ (Ui) finite open cover ofsupple) for a 2? (M),
(4) subordinate smooth POU. Define

In: Inw

=(t
Throughout, show defins are independent ofchoices.



⑧ Review ofmultivariable integration.
·f: R =(an,b,) x... x[an,bn) -> R #
·P =(P., ...,Ph) partition of R into small rectangles
· U2f,P) =ap If(p:)vo3(P:)~/

27,4) =

[inf (f/p,) vol(i)
· fiR -is Riemann integrade if F9c0 I partition P
st. h(f,4)-((f,4) < a

· Iffi R-i integrable, define

(pt:(ptdV=f dx.dan: infUlf,9)=pLIf,



· Above defy adapts to domains of integration"

The If fiD -> RR is its w/ compactsupport, then f is integrable.

Change ofVariables U,V=R" open, you
- differ.

Them (if
=

(, 1d+541(f-4)

① DeR, we, (D). Then wif dx'mondy".

SetSpWiz of in Spfdannder:Get dande

Prop U.V =R" orA" open, 6: x ->V smooth and or'n

preserving
or reversing differ. Ifa won (V) thu

(60w =1)w.
U V



ICoV.

② (4.9) pos or meg
and chart on M

we- (M), supp(w)= 2. ⑲Defin (W
=I), 14" w fe(u)

?=Iy(5-1*z-)
Prop This doesn'tdepend on choice of am*n
-

smooth chart withdomain suppW.

If CoV.
-



③ (UI) finite open cover ofsupple) for a 2? (M),
(4) subordinate smooth POU. Define

In: Inw

=(t
Prop This defy doesn't depend on U: or 4i.

#Si;3, SY;S another choice. Foreach is

Imtic=(nY,(42:SS4:w.
Thus Sntir=E, mt.w.

=

S Inw



The same argument works for Imjw so both covers/POUs

give same output.

If dimmis, Juf : Enforcing taiofpte
If S EM or'd immersed h dim/subrufld. We (M) with usw

compactly supported, set (sw =
=

1, sw.
In particular. Some makes sense for WerM.
I induced or 'n



top (a) Sm: ico) - is linear Sawry =

(/) f
13) JmW

=- Im atk,w,yer!(m)

I
reversed or 'n

(c) If we-E(M) is a posord or form, then 1030.
(d) FiN -M or'n preserving

or reversing differ,
the IW ==) Ftw.

I N

sign
+for or in press

- for ver

Computation? Parametrize!



D.
. .

... Doopen domains ofintegration in IR"

Fi:Di - M site

sil Fild:own preserving differ
outs

open WiEM

(ii) WinWy
=4 for itj

(iii) supp 5
=W, r...u Wu-

Then ImE.I.Fiw. -
I cor (pp. 408-409) 04k

0 < 0<2π

(0,5) + (0,2x) -> 52
(0,0) -.--


