
Math 670:B r
.

Df :
The extrir dentate d : rilml → rim ) B the union anti - derinthf degree +1 st .

p H fEr%n ) = am )
,

off B th differed f f .

@ did = 0
.

Prgf : the B Smh a beast
.

Prof : In tool words
, wp = Zftdx

,
and we define

(dwho = Eldfthdxt

We saw 1st the of th. } is a rusorddeny to ddm the earn deride
.

Independence f coodirts will fdw fm uniqueness ,
so it remains to show :

li) This D an anti death

lii ) It Saves the cocyde adith 𐀀𐀁𐀂𐀃𐀄𐀅𐀆𐀇𐀈𐀉𐀊𐀋𐀌𐀍𐀎𐀏𐀐𐀑𐀒𐀓𐀔𐀕𐀖𐀗𐀘𐀙𐀚𐀛𐀜𐀝𐀞𐀟𐀠𐀡𐀢𐀣𐀤𐀥𐀦𐀧𐀨𐀩𐀪𐀫𐀬𐀭𐀮𐀯𐀰𐀱𐀲𐀳𐀴𐀵𐀶𐀷𐀸𐀹𐀺𐀻𐀼𐀽𐀾𐀿𐁀𐁁𐁂𐁃𐁄𐁅𐁆𐁇𐁈𐁉𐁊𐁋𐁌𐁍𐁎𐁏𐁐𐁑𐁒𐁓𐁔𐁕𐁖𐁗𐁘𐁙𐁚𐁛𐁜𐁝𐁞𐁟𐁠𐁡𐁢𐁣𐁤𐁥𐁦𐁧𐁨𐁩𐁪𐁫𐁬𐁭𐁮𐁯𐁰𐁱𐁲𐁳𐁴𐁵𐁶𐁷𐁸𐁹𐁺𐁻𐁼𐁽𐁾𐁿2𐀀𐀁𐀂𐀃𐀄𐀅𐀆𐀇𐀈𐀉𐀊𐀋𐀌𐀍𐀎𐀏𐀐𐀑𐀒𐀓𐀔𐀕𐀖𐀗𐀘𐀙𐀚𐀛𐀜𐀝𐀞𐀟𐀠𐀡𐀢𐀣𐀤𐀥𐀦𐀧𐀨𐀩𐀪𐀫𐀬𐀭𐀮𐀯𐀰𐀱𐀲𐀳𐀴𐀵𐀶𐀷𐀸𐀹𐀺𐀻𐀼𐀽𐀾𐀿𐁀𐁁𐁂𐁃𐁄𐁅𐁆𐁇𐁈𐁉𐁊𐁋𐁌𐁍𐁎𐁏𐁐𐁑𐁒𐁓𐁔𐁕𐁖𐁗𐁘𐁙𐁚𐁛𐁜𐁝𐁞𐁟𐁠𐁡𐁢𐁣𐁤𐁥𐁦𐁧𐁨𐁩𐁪𐁫𐁬𐁭𐁮𐁯𐁰𐁱𐁲𐁳𐁴𐁵𐁶𐁷𐁸𐁹𐁺𐁻𐁼𐁽𐁾𐁿

( iii) uniqueness .

till li i ) are both coputatb .

Had the anptat in frlii ) :

Tf Wp
= Zftdxi

,
then

@who = Fedfind * = tf I f ¥a
.
dxi ) n DXI

,

so

(ddw)p= §tzdt¥E) ndxtndx= It? IF T¥xi dxihdxindx = o

sine ftp.T.ie 2¥x; ht dxjndxi = - dxindxj .

For li :D
, sypse F a degree I anti - dnwth D : R

'

lm) → Rich ) snaky Qe @
.

In partial, Df =df HFECHY

Then D (dx±) = Dldxi
,

^ .
.  ndxid = jE

HD
' '

dxi
,

^ . . n Ddxijn . . . n dxia = 0 bk Dldxit¥ DID xi ;) ¥0 bhypthsx
.

thfe, if we EFIAI
.

anti do in tin
and it in

(Dw)p € Tel Dtndxt t ft DHAISJ ¥ E afedxt = Idw)p .



This B tmfr all PEM ,
so Dw = dw

.

Tx

by : Tf w = fdxtgdythdz Er ' 11123)
,
then

dw=l¥dy+ HEAD ndx + l¥× dxt k÷ dztndy + P¥dxt¥dy) ndz

= 1¥'
- ¥, ) dxndy +1¥ .

¥x ) dzndx +1¥,
- YD dyndz

.

OTOH
,

w c- v = fssxtg 27 th It

& Txv =R÷ . ¥
, ) Iz + l¥E¥x ) I , +1¥

,
. THE c- dw

.

So d really does gennlioe the al
.

Also
,

if q = a dyndz tbdzndx + cdxndy c- u= a Fxt b¥y+c¥t
,

then

dy = ¥× dxndyndz + ¥
, dy ^ At ndx t ¥ dzndxndy = ( ¥×t¥y t ¥ ) dxndyndz c- 0 . u=¥xt¥ytTz

.

So nine succeeded in defining erythy in 1h46wig diagm & Stowed fit it Commutes He M D a Riemannian 3 mfld) :

sum ) d- RYM) d- Aim ) d- Mm )
11 b Tn *

" T n Th

( Hm) Is fund 5Hm ) Is aim )

Using An path 24)
,

if f : M "
→ N "

is saoth
,

then we at a mp f* : si lN)→rfM ) by

(f+w)p( X. ,
. , XD = wµp, (dfpxi , . , Afp XD

Prof : d A's D= ftndw for g we RYD .

Wf is this bfl ? Well
,

it areas ya am coyote extuw dorks in me cannot ntds
. later an

,
will agar subwsis

p : SO (D → GWR " ) or gi Uk) → Gnki)
. . .

th will be able to coyote extnwdordbp in sdn )

or UID
,

ahe Krys are nier .



Proffitt : let pen . Tf w=uEr9N )
,
then f*u= not

,
so dtf 'D =d( not )

.

On the other hnd,

fftddplD= du
* , ( dfp D= lafp D (D= X( not ) = d( not)p(X) for all XETPM

,
so

f*du= dlu of)
, apldz the p of in the case ko .

Now
, some kso & tht × . .

.

, xn ae lot comb in a Idf flp) EM
, meajtht we RYN) 4 the fan

Wg¥ EgtdxtherFIP )
,

so (dw)¢p,
=Edgtndxt

. Bit then
HW 2k ) frank .

. o ge
fm k = 0 case

( f*dw)p£Z If 'dg±) nftdxt EE d( GI of )

nftdxi ,
^ . . . . f 'dxie £ E d↳± of ) ^ dlxi

,
of) ^ . . ndlxiu of)

.

°t0#
' I f*o)p = [ (g ,

of ) f*dx± = E (GI of ) dlxi ,
of ) n . - ndlxiuot )

* ( df*w)p = E dlgtof) ^ dlxi
,
of ) ^ . . n dlxia of )

.

18


