



































































































































We continue inth our discussion

of forms
This is an example ofmodernmathematics

There is a formalism and

there in a geometric interpretation
The formalism is set up
so Aunt certain proofs will
be trivial In particular
the motivation for theformalism
is not transparent it revealed

itself as we go along






































































































































Hopefully the geometric connection
reveal themselves as you go
along Example sheets can

help with this band
recitation
sections

ifeng.Iamfii.name
and differential forma



ie a function

Exterior derivative Iff is a o form
d f 23 dis is a t four

odervatneoffwdeuclou.LT
Note dat v Dfv so the
exterior derivative for functions
can be identified with the
derivative of a function

Exterior derivative of a k forma
is the kit form do defined bylform
It dffDXe df n dy tayo fdx

0 Kfarm

d fedXI TED a DXI
K t l four



Prop If O o 2ft die
I

dldo f df.EE yIdxi dxI

ZIfTiTjdxindxjsdxI
I II

I qdxirdxjndXIII
T.g.IT jdxiedXjndXItqIYiag.dk jndEI I

eZ.EE y
dXiidxjndxt

Z IIfTayj tIfTjaxi dxirdxjnd.tt
I

O



Product formula ta e four Kaun four
d ont dont CDhondt

Proof

Case I
d f g 224 Hi

2function

zq g fff µi
gLEE dxi tf ZHdxi



gkza.dk tf 2f dxY
fdf gtf fdg

Case 2

O fIdxe 4 39 DX
Nowsay
014 77 figs dXIndx foothductfu

applied to

satantten DCOM Cdte gstf fdg dIIIg
Itend dfµgfdxIrdxjt tedgsdXIrdX5

degli bye
des dg degm dgI

dfedxengs dxttf.ityfIdxIAdgrdf

EdfItdxI n Itsodxs f
G Tztedxe r Edged's

dont tffordt Demonstrates
thatpullbackdoesnot anther



o
pullbacks upturn

Cabaye ofouriables
chin uhhh

Definition Iet a u v

be a smoothfunction It
D be a K forum on V We define
the pullback Gtf by

G f u Vk fLD d DGCVk

Factbehindthedefinition K formagive ale alternating
k linear functions ft is clear that the pulleardsof an

alternatingK linearfunctionis an alternatingK luieur function
as the pullbackof a Kform is a k four

Definition adapted to calculation

If f is a function on V then
we pull it back by composing
with G i CEA fo G



Example of a pullback

a Ydfitydtecicae.es
G w ix y

G ik R2 83 7

aunt's
c

d ir

dos defrosted
514GHz rsiutdt

Cafe
M tdd.co rosGfdr s

G
rqo5EHSkihD

rsiuktdt t.codLrcu4tItco5LD
dt



Wedge and exteriorderivative pullback
naturally Oneforms transformdifferently

Integutim
Amnectorgian

I
G Rn oak form

Imc ifeng.IE

ETaEqWrite J f Jgfo ffdxiidxy.GG www.wuftwtffreusC
affectsthe Aegir

EE ff dx dk
c TTiteopoliori

typically theorderof
ftp.t On a k cubecare home www.vk.ep

w f den dye

Wedefine Jw ffedxi i.dk
C

On the rivageof a k ante ink



G c IR wa k formant
Deafthen

facto Dagg 3504

Changeof variables

open

formula 28 so

r

fgefydtx fcto.SI detDgldV

a
changeof I w fog dg dgia
variables

q
ffogydetDJJdxh.dk

Comparewith
abrangeofuarintiles
for an w form
Onlydifference is
thesign corresponds
to orientation


