
S 2 : Topolgical fiber bundles
.

In this section ,

we introduce te concept f
tiber bundles



$ 21 : Definition f ( topolgical) fiber bundles .

Settirg . topologiclspacesX
,

F
.
E

π : E * X " a surjectontinuous map .



Def 2 . . 1 (Localtrivializations )

( 4 ) is a
localtrividizationf

π

byF

計 Xpen, 4

: π " l ) ← × F : ahomeomorphisno o

s.
t
. π ( Y

) = P ( 4 ( y ) ) 《 } επ ()
U )

rm

PU : UxF → U
,

Cu
,

a ] i→ u
.

π(O ) →
4

O × F

0%
( )

We put

LT (π ; F ) : = ? (U ,
4 ) 1 a local trivialization {of π by F
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Observation 2
.

1
.

2 :

Let ( U , 4 ) ε LT (π ; F )
.

Then for each x . UCX .

We have an homeomorphism
π(U )

E . → F
4

x:
(

y →PF( 4 ( y ' )PE
:
V*品 a )

atc4
" ( x

.
a )



Def ( Topological fiber bundle ). 1
.

3

' s called a topolgicdfiberbundlexF. 1 )

θ
x
ε X ,

.

a ( U
,

4 ) ε LT ( π : F ) st . U .

We call

X : the base space

F : the fibercabstract)

E : the total space



EX 2 .

1
. 4 : Let X , Y . topolgial spaces ,

E : = X × Y

π : E = X ×Y →
.

. 4 ) →x X
.

Then

( X , 4 : π
'

(X ) = E
= X ×Y→ 4 ,

(. Y ) sY ) ← LT (π ; )Y

and thus

( X
,
Y

.

X *Y ,
π ) is afiber bundle .

the trivial Y - bundle on
X

.



EX 2
.

1
.

5 Let Us considev

( .Ts ?π ) asinEx1 . 2
. 3

.

Tun ( s
'

,
R'TS ', π )

is a fober bundle
For example , for x = ( 0

.

0
.

1 ) ts?
.

one can take ( U
.

φ ) ELT ( π : R
2 ) with x - U

.

defined by U : = } cc sls 0 s, ψ :

πYU ) = { ( x
.

v ) ε S
×
R 1xs , 0 , < x. v 'k 3

: 0 と

4 : π( U ) → U × R
'

,

( x
.

v ) → ( x
,
( v ^ ; ) )

( Note : ( U ,
4 ) - LT( π: IR=

)st . U = S 2 ! )
not easy to prove



EX 2 .

1 .6Let X =
S=(

4

. F CRH1 ]

E = R* ) /～wherel.
コ

( ris ) ～ (r ' s
'

)

efV-
r ' ax s '- 4 j

-snd
π : E → X -

R1x

CrisJ → Er ]

\E*'l ①*彡 )こ /

( X . F
.

E
.
π ) is c tober bundle ↓ π

the llobius band )(



Remark :

Let ( X
,
F
,
E

.
π ) bea tiber bundle

.

If F is a discrete
,

tenπ "
E ∞ X isacoveriig map
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- ) π (U ) :
disj

感

。
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copies of U .
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