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Given G acting on F
,

and P±sB a principal
G.Bundle ms fiber bundle with fiber F.

.

PxaF=(P×F)/~ (× ,f1~( Xg ,g' f) HGEG

[ x. f) '

 - equiv . class of ( × ,f )

Pxgf lx.FI

µ |
B plx )

well-defined since plxg )=p( x )
. ( P/G=B )

Fix BEB
,

then F charts

4 :U×G→p' Cu )

• Ux Ft ( Ux G) xc
,

F is a homeo with

In ,f ) 1- [ ( a. 1) ,f ]
'

¥ : [ ( a
, g) ,

f) 1- ( a ,gf )

weltdd ?

[ ( a. g) h.li 'f]=[ ( a ,gh )
,

n'
 '

f) → ( a
, gh . tif ) :( U ,gf )

Get charts for fiber bundle



U×Ft(U×G)xaF  kids PYU

)×aF=aj'

Cu )

a-
( u ,f ) 1- [( Un )

,
f) - @( a ,l ) ,f ]

Note : Yxaid is well-defined since

[ ( a ,g )
,

f) 1- [ ycu ,g )
,

f)

[ 1 a. g) hiif ] - [ 44,941 , htf ] since G act

on right on

=[y(u,g)h ,k' f)
p±,B

= [ ylu ,g )
,

f) ✓

Transition functions U=U,nUz=
IF # qtlu ) # Uxf

( Uif ) 1- ( 4. ( up ,f ) 1-FU ,
OI (a) f)

Hence 4th,E,duH) = ( Ydu,D,E,

.lu#=(Yfu.E,duD.f )

but also 42 ( u ,E,z( a ,f ) )=( 4. ( a ,| ) ,f )

⇒ 4. ( a. 17=4140,z(u ) )

these are exactly the transition functions for

P±sB !



UXG # pyu )# UXG

( a ,
1) 1- ( u

,a,z(uD )

so llz ( U
, adu ) ) = 4. ( U

,
1)

Thus Eij=@ H i. j .

The transition functions are the same !

The transition functions Oij satisfy the cocyde conditions
so can build a fiber bundle using with fiber F

with
Oijiuinu ,

→ G- Homeo ( F )
.

( or Diffeo ( f ) )

We say that q
: Pxaf  → B is the fiber bundle

associated t the principal bundle p
:P → B. via

the action of G on F
.

Suppose F  →

Egg ,

Is a fiber bundle with structure

group G
. Then Can use transition functions

Oi
; :UinU;→G- Homeolfl to build principal G - bundle .

(Use U×G as building blocks Instead of U×F )
These au inverses up to fiber bundleisomorphism



De± We say that two fiber bundles with structure

group G and fiber F are isomorphic if 7

Morphism of fiber bundles that has an inverse
.

i. e. hau ~

E f- E
' # E

, commute
' Pz fplPtvj.tt#Bi

• I ,g ae interns ( both directions )

f) q
" "

For every chart 9
,

:GxF→PICU ) and BEB ,
,

{ b3×F #plfb) ¥pI(f( b ) ) # { flb ) ]×F

Is not just a homedbut an element of G !
diffeo

Sometimes may require base spaces to be same

and f=g=id ,
.


