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First Stiefel . Whitney class

Given v. b
. E

#
B

,
we associate

Z
"

W
,

(2)
EH

'

( B ;tZz )

with property that

W
,
( z )=O # Z is an omen table

bundle
.

Define as follows :

HYBIZ .
) ¥Hom€lH , (B) .tw#HomzlT.lB)it2 )

Hence an element at A' I Bitz ) assigns Eh to each

loop In B .

Lemmailprone later ) : There are exactly 2 bundles of

rank n over 5
'

.

•51×112 "

( trivial bundle )

• Mobius bundle to E
" "

( non . trivial )

Nile: MB not stably trivial

Define : Let 8 :S
'

→ B be a loop

a) → E

t at . z

s ↳ B



Define W
, (g)(g) ={

° if842 ) is trivial

I if 8*4 ) not trivial

Can show that this Is additive since

Fick = trivial

If 8~S then need to show pullback bundles

an same
. but then 85 is null . homotopic

and
W

, (e) ( r5)=w,( 3) (8) + Wilks )

So need to show for nullhomotopic f :S '→B
,

f*K)= trivial ← later

-4mmol1 later) : All bundles Over B
"

( or contractible )

a ytiviul .

Canonical bundles over RP
"

( n :o)

Recall
,

IRP
"

= { 1- dim subspaces of Rm '
3 and he have

RP
"

- > RPM - ...  appalling IRP

To each pt HeIRP
"

get a tdimsuspaa l' EIR
" "

.

T line



Define the canonical bundle 8h over RP
"

as follows :

EN 't. :{few) lvtl} EIRP "×Rn
"

and

lT( [ l ] ,v )= [ e ] Ysubspaeetopology
.)

jn
'

= EHN
'

) #RP
"

Is a vector bundle of rank 1
.

• 8n
'

is a rank 1 sub . bundle of RP "x1R"
 "

→ IRP
"

product bundle

E± n=l

" k¥1.im#.n .

= I/ on 1

*
• #

Consider product bundle IRP '×R' = I×lRY(o,*,~(
, ,⇒

This Is exactly

.

the Mobius bundle



⇒ 8i = Mobius bundle + trivial

ttw : Consider IRP
" -i1RP "

!

Show that i*l8'n+
, )=8n

'

( easy )

festnction
of 8i+

,
to IRP

"

.

p ⇒ jn
'

is

non
- trivial for all n !

Can do same for complex vbs .

¢P" = { 1- dim complex v. s .
of �1�

n t 1 }
.

Elk
'

)= { ([ is ,v ) 1 Tel } e ¢p"x¢n "

f l in a 1- dim ¢ subspace

�1�pn

IT ( [ lot ,v ) = [ l ]

I CIP '= 5
,

F N
many

1 . dim �1� bundles our 5

Will classify later
.

will see this Is mm . trivial fn
.


