
& : ey → IR Core)
1
Zciaeg polgwouial
of G of deg =L

altona hvely

&:g ×
. . . -✗ey→ R
ziemlich

.

invariant under
permutation s
(
„ Symmetrie

"

)
Suppen ad

- invariant :

☒ Cadg✗̂ , . . . . adg ✗a)
= ¢44

,
. . .. .

, Xu )

kg c-G
4×1 , . . _ , ✗a c-ey



Aysply this to g =d-
×

&diflte af E -o

⇒ 0 =#f-⇒Aladdin . . . /ade#%)

K£-01474] , Xz, . . -,%)+ QQ.LT/izJ,....,Xz)
h - s - r

Get A be a couueehsn %
* CA) :-017 . . .-19A)
NE

C- Ik
ha,
(D)

Iq : cwuahre of A



Two fonds from last
time :

• DASA =0 Bianchi ich .

" ✗ c- Fogg (D;
V )

F-G-Air

then

EFA) DAX = dx +↳ (g)na

E.(a) = [ ,_] uoaaaou

¥ :ey→ Endv

Profi :

C&A) vs closed ,

and for any other

comecan A
'
on P

the difference

Cap (AI
- Cd (Ä) isEh .



Proof :

dayCA) = of Gezi ^RAMA .)
+&↳ ^DIANA

= k . ¢ (DIANA 1k¢]
¥' k -467¥Eu-9:B)
4- ^ . . .Mal

In facf (A) csnplees :

. & (Eu sähen . . .e)
+AHA ^ [war-7+31-1¥

✗ . . - .

+01k¥:
= k -①(.+17+1-7

= 0



Jeff ' be andrer Cern .

a: = A '- A-c- Fuß;)
ad

A+ = Atta is a pen of
can . from A to A !

an

4-=D# + data)
+ JE [ana]

⇒ 2-↳ = der + 1- [aua]

=D:



E- GHz)
= k.to/dL-E-nRqr..wi

¥

= k . ☒ (daran -9¥.-1¥
Leuna : ← töne
G-ß c-Ifor (P;R) aan

G -invariant
,} tuen

daß = du

Pt : lese G-*) , with E,}- 8 : cnn.ae rep 'n
Bianchi

Tuna.GE/olanIa-i-nE!Fmak.d0CanRqn.--1I*



Ezrahin
CIOCA

'

) - ca CA)

= d Ck . [☒ larry . .

^^)
Et

Example :
TL ey wohin

Sie alg .

of sualnz Sie groupG
,

then

detlt.IN/)--:Etkq(qk--oyadg-chu.lpoeyuowiae
of degree

( ?) MLG) -I



Eagle : G-Ucr)
eg : -- mal = IIR

Renate : Lf P = MXG

trivial bundle , tennis

eoecuios the Goal

connection mitTM ,
which has 0 anrechne

(is integraler ) .

⇒ [q (Gio.com/J--0Leiuua:-f8:G-sAufCV) es

tue fnvial Kern. ,
then

STM;PI ) -7894Leonie
,

=MXV 9-egu.ir
tun
bdle

Aus es gruen by A-
*

☒



House than

d# = a-
*d

Therefor I ! class

E-¢ (AI c- ICM;D

1.K . FEI CAI = <¢ (A) .
In feat

ECA) = &(Fan . . . _ ~ FA)
when

E- c- ICM; adCP))
7

VectorSmoke
with fibre

we have ey

c-
¢
(A) - c-

¢
(A
') ⇐DIEM;

if A and A 'are two com E)

⇒ ☒* a-☐c- Hoffte;G) Magmasout!



Etaeuple : ¢2

S
"
→③

±
Kopf Gbrahu(zw)

t I.
⇐ S2 [zu]

We will appey to above

to

→ CAI = -¥.ly Frauen
.

c- ICS;R)
"

• ad- aehm es Annie

for G - S "

What is IEIABc-H.GS?R)?



üÄüä-
[W] → Gw

S2

Chat for es

¢ ER
µ /→ Eu :1)

Then QQ/ = - {[1:03}

EhRe :

G- = wider+ Edz

DA = day
Go gerade"
fein because

G-- ST)
= du eedzr +DEndz

=- dwredzü-dz rede



Weed to hkd Tz c- IKS?#
s.tn . ☒*FA -1A
We will express Fan through
the dort &

ÄEOCCDES
inka :

µ
"

FH= SERA
Ida 10€)

because then Looking for
a Secam

Eos = istTHEA _HÄ

⇒ ggü = id
= Ist

leer Ist es

9- invariant .



ÖRCSZSY . .
. .>Ä

'

#ES}

äiiiaäies.
②

A-candidate is

es Hin :B) =GEHT
Gehend as

cnn.eu?i:..-compczedwioh&" )
FA = ÄRA
⇒§ Tz = ☒59k¢

=@8)*→

**) = so¢



→¢
= -(

dzn.DE/-dwndw-)=s(soQKhd---(d#aIndErE-i
+o)

dän) --Erf -zuZÄH:
=%FE-%EE.EE{Eu) --EE -±:

①① ①^⑧

=-(%EF-z.EE#amaa-Iq!Yz!y-zdunda-②"①



+ & ¥!→ duaü
+&¥÷→an

=0

= -÷:Ä
Ed✗eidg)
^ (de - idy )

= -Zi (dady)

⇒ C-¥ E) = SEIEN
6)

=§-¥ &* FA
= !⇐ YEE



=
-{÷ %:→
= -III¥7)an
= -2 . [ja da

= -2 . ⇐E.HF
= - 1

Cousin :

-1=§(Kopf- bundle )]
c- Hey)



Reduction & Ettenheim of

AhnungLetb :# → G be a

Lei group hervor .
T:P- M a pnuagsal

G-- bundle

A b- reduction of D

es a principe A-bundle

a-
'
: Q →M fogether
with a map f :O

→P

sah]Aging s

*
Q#P

1- {
cauniahoe!

M

* fcph)= fcp)>Ch)

V-pc-QIH-fv-hc.lt



DU =n

Example :
son)→ GECM)

oriented is a so (a) -
Athen .

reduction of
frame
bundles Ehe freuen

bundle of M

(ex.sk, if TM cs mentale)

RG: P adunts a d- oeduchn
riff 7 cocg des Gia)
Corning from cocgoees

leise :Minute→ H

• th
.

gik = ✗ oh:b

EEG: t : → s'

2- ↳ 2-2

Chaim : The Kopf bundle

-83
µg,

does not advent

af- redendran .



Eyre ! (Kse
Chen classes

law on )

pniaopal
* A Uhr) - bundle Push

a-denits a
seduction to

a sua )-SEV iff

Pide es the
trivial
bundle

B-tw.owteoof.fi
Spruch) Ä SOG) (ereigne

double
cover)

• Thema SOG ) - bundle

advent a reduchsn Go

a Spinal - bundle it

wzlpx.at?)--oDe-f: k the above situation

P is called a t -extension
of Q .



Extensions always exisv :

Q H -pnucipal
Solle

d d :(+→ G

M

P := Q ✗%
solare H acts as

µ,G. g )) /→ cqh ,Hh)g)

Right G - achsen on P es
induced from the night action

off

¢9 , g)ig ') /→ Cq , gg
") on

itself.

Q -7> P of Ggpeb
es given by
Alg) = [q , e]



6.5.21

Reduction/extension and

cozmectious-Prop-kec-Q-PL.fi
:-p

M

and of of fype d : A-
→G

.

Lef A be a Connection

on Q
.

Then I unique
Connection A' on Pete .

dfa.CH#)g)=(H*)qf-TP
This sah >fies : Kg

ftw, = ✗
*
°

WAFFE= 1*0IA
associated

(here to
*
:

ey→
h Kei aeg .
hauen . )



Def: Get p = fcq)g

(A)
p
-dfg (dfg (CHA! ))

Check : This es ihdep of q with
the prop Fdp) = Folg)

Cases H- invariante of Hz and
the face that fis of types )

The

#-) then are dewey f-invariant,
and they forma couepleeuenf:

Ip of = Ia

⇒ Cditpjadfq /Hä q
TM
:*

So dfq #A)g) es a Component

t0VTPgqg-_tw@lTPIgqgfoHAi1SacouuecGoh.Uuiqueuen
fellows from

regceired G- iwceariauce .



*

% . )(✗#-)
Etwa, (dfK¥1)

✗c-h

µ,
#-) --I/

⇐ob lqe
"
)

=L/⇐ofG) HEY

=#Er EH

} = ¥,

} = 0*(6×1)#)
= day

2nd formula follow from
this and

I#
= daz, + I [WA.→if

⇒ FEE . = df.EE. + I [ftp.nfEH
T T r -

i



= d läuft +I [1*4^6*4]
-

= E ↳ [0*14]
bec

. ¥ is a

Lee alg. Gern .

= 6*4 Et

Neman :

A ' is ohhh d-exf . of A

A Ted . of A
'

.

Prog c Let Q↳P
☒{⇒

be a rumpeln >on of type J : H-G
,

s.tn . ✗
*
es a die alg .

isomorphen

Snppose A is a Comedian an P.

Then I unique comecan A
'

(deuotedby f.
*
A) s.tl .



ftw# = ✗
*
• WA'

Proof : Defiue

% , ÷ Jj
'

of
*

WA

c-SEO;h) €-7

For netze this apple s to

Spruch ) Soca)

Spina ) socu) ✗S
'

boten lhducicng
Lee alg

esoucorpLebens .



BEI: ß Es P'

A- bundle
home on of ↳ME
of tgpe eidg
I Called a brundle escsu .

In particular , f
:P→ ß

of tgpe id is called a

buendle anton .

Def
"
AufCP) - ff :D→ P oftgpe

ich }
es called the

gangreserveof D

Ik : AufCP) = 37 G)
= { 4 :P →Geste

.

←, Mpg) --g-
'

Kp)g
""÷;;→÷;;"ftp.g/--pg9Cpg) V-p.bg . }



Auf/D)= T(M ; ADCP))
ii

Für
→
nota pniucgsal
G-bundle
-

Prep: Jeff c- AufP, 4g the
ass

.

mach 9g :P→ G .

Then f.
*A Chefkoch by

Wga : = ftw# )
sehrfies :

G.) wg% = Adcö WA + ÜDG
T
left null:
ih the

⇐ )

dpgA-_f9dqo@x-jkiesroyCs.laRf.E= Adg-e °DA
Pf: Exercise [Bauen : Thun 3.22]



Chou-Weil theory I Gop
- pure:X

&: ey × . . . . ✗ey
→ ①

Al
µ

Funes Ad - invariant

Symmetrie

→ → (A) = 01171 . . .-11A )
T T
kfswos

c-SkCP:c)
kurz

.

G-IWUG
.

Sag : . da@CA) -0

• q
CA ') -

☒
(A)⇐ARIER)

G -inch-

Lane : Ian
>
(P:C) ←IM;D

G-cwuf

Fit

Titco (A ) := CIA) .



[EyCAI]=: CP)

c- H
"
CM; E)

µ No dass
a)3 MagamdRm3JL)

Weil-herum.

up: säcvg) → HIGH
alg of
Symmetrie

"



Det
"

: If NS M
Cup)- p

AFFT Pftp:{Cup ) c-Nxpt
&"

feat = Tip)} 7- M

is called the

pull -back
bundle

Dropt : If A as a come . an ß
then there es a aneigne

cohen
.
A ' ou ft P

t.fh.co#--f-*waPf-:Defiue
it by this faule

Check :

*(A) = 4- (4)*✗
#)

= WACH) =✗
Et



That For the Weil Gon .
we have :

4.) off:D) = ftw)
if f :N→M

⇐> Wegs = of
*
WP

(2) If Q SP is of typet
↳ !
M

des:(g)
then 19--80 ↳

Egal =¥)
⇐ SICH)

⇐> WEH- Wald,) .

Prof : G.) fellows from precious
prep
"
:

q(FAP) ÷ [<¢
*AB

= [f
*

q (AI]
=oftCd (D) .



2. by above Bop
'

n zorn

paste - toward
- com.

0£> P f koennen

id on M
↳ L
N Et

-

Rtc If can be down that

any prisnapnl G- bundle
advents a reduction to

a maximal cezenpaef

snbgroup
( Ucr ) c-Ella

,



Chez classes of vector

Gummi
= FB c- Geca, IB

"

B -id
nla) = {✗ c- geca.CH/-X*---×}

→
skew-adjoia.sn

DE ,

0k ' geca.cc)→schondef((-2%4)-7-92"
=: £ &,☒) c-

"-k

k =o

Then da are Ad- iwott
and

take real wahres* tun, ¥
(Pf : defft-z.fi/---detCtti+z?--iX)

= def (t -¥. X) . )



Amy ✗c- hlu) es diagonal .-
Sable

✗ = (" -

:* )

detlt- E. (" -

:* ))
= ÄH- !÷)
in

⇒* = ZEE
=¥.

ErG)

1941 = [ didi C-¥)
icj

= -¥ ¥.Hi
= - (Edit; - ?bis:)
= ¥ t.fr/xY-trlx)trCxy
-



:<

☒ 1 = EE)
"

detcx)

*

The The & , . . ., @ c- Gucci;""
are alg . iadep . and

generale
( QCola . . .

.IQ/--0--sQ---0)TpoeyuPf-:oipfH--(-z!--i)koEa...-An)
→

kthebcaentwy segen .
polyu ich. . . . . du ,

there have Social propog El



The Ket E-= PEG
"

,
waere

P is a princeps hat - bundle.

Then

ca CE) : =#KCFAN . .- FAB
c- HEIM;R)

is the einenge of the
Chou classes under

HEAR) → HE: ⇐HEE)
DE) := [deflk-E.it#B--coCE)-qCEI-.---cuCE)
Tiraden total den dass



Pfisterer : Can classes are
dooadroiied by the axioms ,

a q (E) = ↳ (Ez) if E.⇒Ez
• elfte) = f

*CCE) if

of :X-M

• c. (EPE) = CLE,) - CCEZ)
cfp -product

• ca (E) 4)
"GECE)

,

ade
"

) = 1

• <Gott , [QPB> = - I
when A → EP

'
is

the tautologisch
lebe bundle .



- We have voifiedz.CH) =- 1

hast Eine

• Es@ Ez a Genius)-
bundle
day a reduction to

(heep. a

Knin ) Geccy,E)✗ Glanz .cc) -
•umkam) bundle

Take a connection respechwy
Pers reduction and

appey Thanet.CH

- GKCE*) - C- 1)
&
ca (E)

EA is associated to

dual nep Cdu)→☒a)*

auf : um → gea.ci
* * ins ✗

*
=-X

- Fort two pop . also

follow from Rent
.

Ef



Example :

↳ (E) = -¥, [tr#-)]

↳ (E) = ¥2 [tr(Fan)
- Er(E)ntrCFAB.PE

If we have aoeduchn.toSeelen) ,
then

c- (D) = 0

Pt : oh Iman,
= - Iii "hä?

Takao
- ET

adj.
Eraceless



Poutryagshdasses.DE: E-→M real v.S
.

PKCE) := C- 1)
"
za CE)

PCE)= 1 +pyle) tcozuplexi-
pianos

+- + VIVE
EH:{IM:&) Irene

vector

aoecalled sp .

Pouhyagin /total P.ouhgag.sn
dass .

The Those can be obhained

by the
above Procedure fror

detct-⇐×)- Exakt
""ä

on gecu)

and Hakan /da,
= 0 Hk

via PCE) -_[detctt - EIA )]



tue du/ = Zie alg of OG)
=HIEß

⇒0cal = 9×1✗c-
= - ×}

PE Like above . for Chez classes .
Notice for Astanafor ✗c- 0cm) :

Er CX) = Er(Ä) = trEX)
= - traf

⇒ tr 1--0

Ideen : HK (X) = 0 for kodd .
☒


