


F- Compute the
par . Transport

for the Connection on [0,13×112-5/0,1]
described by the fom dta

,

whoe ae [0,13 , IR)

[9)✗ IR is the trivial bdk , there

is a ( I) - linear iso

IYHB.IR)→ CHAIR)

given by a ↳ al)

(whoe fc [0,1)- R is the inclusive) ,

A action of [0,13×16 → [0,1) is then

couariant anstaut iff

¥ s + a) s = 0



This is a linear ODE with unique
Solution given by

t

slt-expffahldt.sk)

So
,
s/1) = expt-S.at?)dt).slo)

& thus

Hdldta) = expfj.at?Idt)c-S"
☒

FE

¥

a) % →5 is a principals
"
- bande

pfi-6enoally-iftlo-C.is anormal lie

subgroup & it :P→ M is a priacipal
6- bundle

,
then



Tt,
:P/µ → M

is a principes (HH) -bundle :

Pfofthis-lt.is der that %
acts fredy & sina.tk/yonP/H
& that this action is transitive

an fibcs
.

If UEM is
open

& ¢ :*
-tut> UXG

is a trivialization of it over U , then

by 6- equivaiauce , d indices a

trivialization of Tr, via the

comm . diagram
⇒IUYH ¥

,

> HAM

t t

T.IM) ¥> UXIGIH)
.



Thies
,
the daim

.

In the case at hand we have

6=5 & A- (
„
& the da im fellows

by obsering that %Ed.gg S ' via

[z]↳ z
"

☒,

b) By def. c. (Skye) : -- c. (%-).

We use Chen -Weil-theory to compute
the chaactoistic dasses/numbers :

We have ateady sees that the reden
.

of E.dz
, tzzdzz defines a connection

A on the Hopf bdk s
>
→ with

↳ (s
?
-s 5) = =1 .



By lecture
,
A indices a connection An

on In → 5 whose curvatue

satisfies

ftp.a-7n#oIA--n-RAwhoef:S3-ssYcn&1n.*:i-R-siR
,
it msn.it

„*
= doivative of S"→Gzuz)

Now Kt ✗
„
YEATS) & kt

FIT c- MTS ') be arbitray lifts of X ,
Y

EH/F) - ×, d.tt) -- y) .

Then

fx-F.fr#YeffTsYcn)

are lifts of ✗i along % → s?



We get

FAnkiD-IA.lt#f*F)-=f*RAdF,F)---n.RAlF,F)-=n.FAHiA
.

⇒ c. (% →

s%EE-t-if-n.EE#if---n.qfs3-ssY
.

In particular, the chen uumber of

SYG is



G. (%
.

-5)
, [B) = - n

bc
.

the char
.

number of the Kopf bdle

is -1 .

c) The homomorphisn of 5-pincipalbdks

Ii:) -1¥:)
is of type In :S"→ 9 ,

znsz
"

As we have seeu in a precious exercise,

H
"

= 5¥! where sie :S→Antat,
2-↳ multzk

.

We can wiite this as



g. = S
'
s ' Anti) & we get

H
"
⇐ s
'

✗ £ ES
>

✗ E ⇐ (%)} £
sie 5% T ☒

lecture

Ix4 (et f: s? - EP
"

. Then

f indices Isomorphismus

f
*

:#F) Es HYSY

f.* : Hd) Mdep)

& we get
c. (

s
"

/(
„

Kö EP ") =
Natura /ity of c,

=/F)
"

(Fc./hn.ME
= (f)
"

(c. (f Tua )) .



To compute c. (Ähnle) , we
note that

Fhm is the Hopf bundle & the

restoration of („ a S2"" to S3 c- Sat1

is the some action as in exercise 3
.

So we get 8*4=(5%-5)

& Hus
,
bc

. (f)
"

(1) = 1
, we get

that has
"

„
→ EP

"

has chen dass

Ethnie) =/F)
"

c. (%„→ s)

& chern number - k
. ☒

EI : T :P→ M is a G-pinicipal
bundle

,
P Carriers a Riem .me/-ric



& Gnu P via isometrie
,
then

The pointwise orthogonal complement of

VTP defines a Connection
.

H

It is der that for evoyp c- P
,

Hp ⑦ VTPP = (VTP) ⑦ VTPP = TPP.
Because taking orthogonal components is

a smooth operation (6am - Schmidt), HETP

is a sabbundle
.

Weed to check that for ever; geb,
DR
,
(A) = H .

Because GAP by isometrie ,



DRG : FP→ Typ

is an isomety of Hilbert spaces . Heuce
,

DRGIVTP;-) = (VTPPG)
"
= Hpg ☒,

[is detomined by the map

on : Hzici
") → R

„

([EFD )
*÷::

"

⇐→ µ, = „„„„



Anti - self daal :

* FA = - FA

m) Cz (E-SM) = - AFA /Ip

IFAKz = -Str(Fan FA ) =
M

= STAFA # E) =
T

M

if A is

ASD = GIA)

U-ps.tt : If CIE) +0 ,
then E cannot

have both self- dual & anti -self-dual
Connections

.



Thies : If both B- & ? are top .

uonbiv
. (⇐sczl! ) ,HR) -1-0) ,

then we get P
,_ ¥ I if

we find an ASD couu
,
on one

& an SDcnn.at/ieother)F-x7:
a) Claimi IHM ⇐diffs

"

.

P S
"
is diffeomorphio , via stenographie

projekten ,
to Huh} with the

diff str . defined by the charts

g-
- id
"

: IH→ HIER
"

&
g-
^

, (IHK v4 }→ HI
,

g-
59-1 ifq # •
20 , ifq - o



The
map

IHXIH 257-4> Hin}
,

g.)↳ 59^9" , ifqz #o( 91

( an , ifqüo
is s

}
- invariant (y/

9""

%
- a)=/g.) (qm):

= q.lu#qi=ylq:D
,

sujectiue ¢ bc . it is continuous
, Huh}

is connected & S7 is compact)

& is smooth & Aus iaduces
a smooth

saj .
jtfs , → Hin } .



A Smooth inverse is given by

g-
54 :B , qta
([1:03 , 9=0 ☐


