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cÉmdogy be relies b- de Rue

cohomology
M - manifold

multiplicative ①

i { ice - 0th cover notation!

§ with multiple intersects dioim.ip-O.in/Oian...nOipWe consider loud weepings ✓ of - te
type

into an② group
G T

.locally locally( e.g. ) smooth , constant , . .
. ) → p-Coct_AN-GROUPS

:

ÉPCO ;⑤):={ (fi.in . :p ) / fi.im:p c- Map,-(Oioi,..:p ,G) nv-rc-Go.pt :
fino, ira . .. ircp-tifnrfi.im. .in)



these form a cochem's complex

£107 Jcp-7gYptD@CO.G)→ ÉYO;G ) . . -

→ EMO;o)→ • "

②

with EEÉR orators

£1M : ÉP(0 ; G) → ÉP"(0 ; G)

In> it:(fi.in
. -nip ⇐☐

fik.HN?fioiq.ip+i)
ice

where fiufi.in.guipc-ii-fioin-jeit.tt/OianOioi...;uip+i



We define
p-cocY-c-w-si-IPCOT.co/=KeJcP) ③

p
- •Boundaries : §Pf; g) = Im ÉCP -D
-

Ge coteoreetoot
: Ñp(; g) = Ker É

)

Groups ↳(0-1)

The deck cohomology of M

with values in G is the limit
of Ñ• CO; G) over refinements of 0 .

(F)



Take 0 to be GÉ☒ÉEñe%Éj=E=_!
finite ( i.e. , each point has ⑥
a neighbourhood that intersects

only a flute number of the Oi 's ) .

Let txil.az be the assailed quite
(Pdo) Kitt : Xi c-CTM ;R)

of un} ,

i.e.
, (Puy

Fiori : 0Exif 1

(Pup Hiei : her Xi COI
(these always
exist on Ca (Pas) ¥

,

Xi =L
manifold .)



For {F-
"

locally constant
"

,

6=112 ⑦

oe hole ÑP( 0 ; R ) I Hair (M; R) ,
induce

from W
.

: ETO ; R) → RP(M ) : f-→ Wy ,
where

Wf
:=
-I f- i. i. . . . ip ✗ iodxi, ^dXiz^ -andXipiaoi, . - ip

WB : Outride Oioia . . . ip i Xiod✗ii. . - ^dXip
vanishes ⇒ tens as well- defined

core way extend arbitrarily )



We calculate

dwt-j.EE#.pfi.in-ipdhiondhi.*...ndhip ⑥

or

WgYpf=€ €fiuluvh.fiw.y.ipnhiodhoidkii.ndhip.yioim.imKao in

=\#fiuhiu =L / =£ fi.ia.ipadhi.ndhiia.dkiii.ip Ay

= dwf



Conclusions .
.

-

dow = Wo i

or : w is a coduein urge
⑦

It

A induces a homomorphism
of cohomology groups .

Surfeiting : We onlydemonstratorfor PI .



Let we -22dm) .

I

wfoi-do-i.ioI ⑧
O-ic-R.CO;)

⑨

j-O-ifioii-djij.ir/'c-Tn0ii-1-o/8ijc-C7Oij.1R)locolcouRnf(8ju-
tiatrij)Toiµ= c- IR.ir/Yc-T

"

ciiiuy Qiu -1$



0%44=0 =3 Cue £40,1K)
we write , as postulated ,

⑨

¥Ii§ ciikxidxjndxu
But cijw

= cjhe
-

cheitceijHeldover

OiiheYpcafE_Fa@jiee-eueitceiiJXidXjndXyhFoutas.EX
; -49= -5¥ Cine ✗id☒j^dXu / o, =oomf



=¥ceµd$j^dXaeI0e
①=-D ftp.ceiuk/jdXa)Ioe

the same multiplied by Xjdxu
yields + E. ceiixjdnhif

,

Facyuxj.dk/o:e--Ekiu-cueit*XjdX4'o.iidfEieuXk)1pmtEciewXk--rii-Eereixu-fr.ua ¥



therefore , of ruffles 6- put

rfi :
- O-itfeeiikxjdxh-dl-zr.in/u)

on Oi ①

to find riu-giu-ji.ie
omoijk

Cy. - yilfoii-C-j-0.JP + Ikin-ciwtxjhdxef.inOii he

dp.in#l(EFiaXaXo.;+dlErjukl-zYiu-8iu)Xk--Eebiu-8iu)Toiiu✗u= -{ riiXu= -rii



= dfza.pe ✗41¥ Ekin - eine )×kdXefaj①
= d ( Iu ciiuxk ) + { (eine -eine )IoiiÑ¥dXej

%
= d (Fe a-in ✗a) + d⇐ cjie ✗e) = 0 ✓

⇒ Fy c- R' ( M) : y Poi
= Yi .



finally , we
calculate :

dyi = Wto; + ⇐cijkdxjndxk ③
= Wto; - Wcotioi ,

i. e.

dy = w - wow ,
or

Thus ,
E)↳⇒'B

DR↳ a eight[w]aEt•cw]dr .
inverse tainted



We still need to thor that ④
wtdo yield [cwtdo] = few]

do has Oi --0-1!oi
I

@j -a) tioii =D ⇒ we may
hehe

8.
'

i -0

⇒ ogle =D are ok

I

[cw+do- I = Few] .



But we may also shift : ④

O-ii-sOii-d4i@y-oDTai-dr.j ' +d(Xj - 4- Hey
we may

not add riii-r.it#-4i)1o,
+

vijc-koifiiu-noij.su+ tripe
"

Cipa Ciii + Év:p =)
it is only
Ew ] the

A assigned to Tw)



Conversely , let c e- £-40 ;R)
a consider ①

☒ = - ¥4k Xidxjndxie
Nut wig 82=0

,
we oblate

wcfoi-doi.li = -⇐ciixjdxa8) ce.gr)
a @j -a) to.y=

-

Ee@iue-ciae1XadXeyq.E
- Eueccjhe -Cine )foiµXkdXe



= - d# cjiu ✗a) = dtzcijixu) ⑦
⇒ yij = IZCIIKXK (e.g. )

coz then

✗in - jiu tri;) to:p - I@iue-ciuetc.ge/Xe
l l

= Elaine -ciueteipe-ciiulxefoy.ie 91
+ Eeciikxefoiiu -Ciik ⇒



Once again , ④
[Caz ] = [c)
¥
other ebooks could correct cue

by ster
.
exact !

Thus
,
altogether

, we
obtain

[xp, ] : ÑTO; R) Hier (M) .

t
Leroy!



Next
, we want to understand

the uld between ÑPCO; 2) f=ÑP(M.ph/④
buyEoe HPDRIMIZ)

,
i.e.
,
the homology

of the G)chain complex
y

INTEGRATION !

( tlomorpccpcm) , 2) =C:(M;Z) , doer ) ,
for the chain complex

( cp.CM) , Ip ) ( p - lairs in M , Jp - handyoeeotat



Why ?
Because short exact aoguencs

⑥of abelian groups
o → 6- →H→K → 0

canonically induce long exeeh

Segueing on cohomology BOCKSTEIN three

plp)
CONNECT'NG)

"
→HPK.it/-sHP(C.iK)-sH*+(c.iG)-sHPYc.;y1-s...
@ least for cornier -1ha abelian group C.)

G we have
,
e. g. , O→zz 7<122→0



Beck to Ied vs de Rham
. . .

Once again, we consider p=
2 for illustrates ④

Take an arbitrary wc-ZE.CM) Er integrate if
over

any I c- Zz (
M) ( a cloned 2- submanifold).

To this end
, we tessellation and

that each 2- cell psib entirely n some

Dip C- 0 ,
i.e.

,
we Were a veep

A → I : e- ie
,

pluguette , edges , vertices
Az Dn Do



so Keef we obtain

§w= -2 SwiPEA, p (Oip)
= £ fdQp ④

PEAL p

= I fOip = I [ SO:p
PEAZ 2ps PEA, ecidp e

infra ouiwhtkrl

÷¥ = I §ip.e-O-ip.ie#oip*.p,)ow~bttec-D
,

where?
= -2 fdr.
EEA, e

'

p-ieiip.ie,
= [ I rip.ie,ipµ,(vF?⃝%

+

e. c-An verse Oip.felip.ie)i✓



the order to facilitate subsequent analysis,
we assume I trivalent

,
which ④

con ahoys be achieved by dueling

→I

-

A ☐
*



It's daoe Meet we end up with a nun
over do .

Let us derive the purse
contribution of e given vertex area.④

@31

Yt
(Vipin + tipsip.tt/ip,ip,)(u)

Pt
•✓

Ps yield = ( ripzip>* fipnipz-8ip.ipz.lv)
t.ie?z-pztezs---Cipnipzips !

- 123=(23-13+12)
= - 231-13-12



Thus
, altogether , Sw = - I cipnipzip, ,

% VEA
,

Ee so CEÉYO; 2)⇒ we £:r(M; Z) ⑧
he feet , by moving considering all 2-cycles
within M

,
we readily recover the converse

statement

we Earn;k)⇒ c. c- ÉTO;⇒
therefore , ttdrcm ;K) = Ñ4M;K) .



The way
we have constructed our reasoning ,

tf is clear that of generalists
to all pe.IN , good ! ⑥

HIM;G)=ÑP(É;G)
=ÑP(M;G) .

Get Rik}


