
 

Similarly if w is a t fam and

5 is a 2 fam
then we can define wn.es

ref If w ok 3 dyndZ

then was DX n dyadE

DX n dy nd't

Note that we insist on the anti
commutativity of
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dy r d z rdx
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And me can see that as duiR all

linear combinations are just
f dxAdy nd Z

which is called a 3famy alsofaultedgorolumetamJ



Note It is convenient to call smooth functions

f the differential O fam
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3 fam g g dxndyndz

where f g Wi Si are functions

Note On can certainly defate
k farm for any Kao

But in 1123 k forms are all zero fu k 3
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we can interpret dxndy as the oriented
element

Seinilarly to xt

xcyywsyycyu.ws
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Oriente change of Variables Aranda

Exteriordifferentiation d on a fam w
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dBadxady
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et unite w MdxtNdy tfIf Yy

then dw dMrdxtdNrd9
MxdxtNlydy ndxt N dxtNgdy ndy

Nx My dxndy

Tutu notation Green'sThin can be written as

dw S dw

Note that dw Nx My dxadg daiented

f If we let E MitNj
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_doo

dxndy qT k
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eg 5 3 yndztszdzndxtssdxndy
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3 dxt ndyndE
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f3hxtyt33z dxndyndz
dive dxndyndz

where E Bit 13211331

Hence the divergencetheaen
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To see the relation between E Tdr and 5

we parametrize 5
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SH.IegIStokesThnEfE
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Ext
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Generalization to manifold of
n dimension with

bannda

7M n divine Manifold
oriented

2M boundary oriented with induced
orientation

w n n fam only smooth

Then

µdw
µM

Tr
n dunk C D death
integral integral

Note 3M is always closed de no boundary

i.FM 7de
boundary has no boundary as closedcome



Hence if w d2 for some Cn D funny they

then
gµddp µdw µw

Sondre Laius
naay2

This suggests 01 f differential fam

Ex Verify this for o fam and
I fam milk

and observes that these are just
ZX Ff O dF oj

F TAE O da o

G let w dx t d9

cheek duo 0

But Wfdf fray smooth function on IR



Suite w do and o isnot defined on 42240

Hence dw o w dy in general

T
yes

Note Thado can be written as a

r c tr swiply connected then smooth

due 0 w df forsomefunction
for R


