



































































































































explicit
Correction to Last time transition map in APT M

iECpi ipdxi.a
adxp FcpFi ipdX a ndFeps

itt Yi ip signed Yj jp
6Cspbcig.co
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workingwith differentialhorns

In a Gc Gord system on M a differentialformlooks like

ip
DXif adXip 1

Smoothfunctions

If gi y different Eec coordinate system Xexcy then write

dxiu
g ff.gg dy

substitute into c to get

2 52 p se ddd dot

Ifweua.tpda.co

y
Let M 1122 w dander 2 form

be a word chart weshould
changeto polarcards ontheopenstet Ca Xn Go c

Yx.tnjmreIesoj tzoX rcos Xz rs in 0

DX cosO dr rsi nododxzs.no dr rcosQ do

G coso dr rsno do3als.nodr trees 0 do r drado

Notation IP M space of all p forms on M
Can as dimensional vectorspace

b k d ht k t
F M 7 N a smooth map

Pushboard DFx TxM Tea N
geneally

et 2e SP N
but it doesn'tdefine apushb adforuectorf.ie
if F is notonto and if Fnotinjective itcan

DF TxM Tea N be ill defned

Guaimarso asnot to confusewithpullback
Dti T c N TIM

AP Dfi AP T c N APT M

so APCDF Lfc x is defined forall and is a p form on M



def The pullback of a p form a C RPCN by a smoothmap f MAN
is the p b n F't L e Cm definedby f 2 APDFI Lfo
E for a o form f E m we get thepullbackoffunctions

F f fo F
boydef ofthedualmap for2cIcon
DF Xx de DF Xx take 2 df

in
1 N Tdf CXx D Cdf Xx dff DF XxFca

Ty
Xx F f diff fX

F df d Etf Tbgdet of DF

Let F R 71122 a xdxady c 4122 Let'sfind F 2
Cx xr xXzXz131 4 y

F 2 x dFCx x dF Cy
4 2 dcx.la adChetXz
xixrcx.dxz xrdxilACdxcdxp
XTX dxzadxytx.xidx.adx tx.at decades

propertiesofpullbacks fdlf.fr
K G M F N

Eo G a G4F a D

F Ltp f at Ftp
homework

tern

f snap f L a F p
F Cdf d f f saw above



Extenuate
theorem On any smoothmanifold M there is a natural linearmap
d ICM M the exteriorderivative such that

1 if f c ICM then If c R m is the derivative of f
2

2 d o

3 dCamp da apt C c Paadp if a cDPCM


