Day 11| Ch aroctecishic classes

Fix o watogory of bundles o whidh EG-=BG i Hhe
universal undle, For exmples; for wal rank e buncles,
we hae Y= (6N 6, R).

For ony abelian @vowp A and wy clasr ceW(BGJA),
WC  (ih &85131/1 $0 any Wmdle 5) Hne chgracterishc
dass  c(5):= $F(D) e (B, A) whee §:B—RG s

o dassifying map for 3.

Proposifon: ¢(3) is well-defined and independont of
choice of F. I\/\wwm/ 0 222" Hhen c(D)-clz").
Hence 1% & = pivial | hen c(2)=0 fv ang
charackerishic class c.

Prook: TE §g ane dwo\‘{@{mamaw hr % oand %
$vg. Hanco i"z@* on B'(=1A), so §e)=g*(c).
T 22 BxF dhen 2= (E6G—BG) whe + s «
constant map. But Fhen £7=0 on all ohomology qéowpo,

Beawor under bundles mgps

Propusiti ont c g c
TL gl pr-z 1S a buadle map,



Yhen (2= 9+(C(‘ZB>  Hence
c(gz) = gTc (%)) \
Proofs Lot £:B—86 W a clasifymg map for ¥
E'—— E45F6
A
B‘i; i > BG
Then frog s a da&si%mg map Lov 3 s
(g5 (Ea—Ba) = oF (§™(EG-Be))
and S7(EG—BG)2 %' Henw
c(ED= (3%@*(6)’— 8*@*(6)): 9*(6(15))

Sinu B'z feq—B88), Hhe last sfatement mg_
Vi

Questions:
D How many characteristic clawes ae +here?
— Need 4o Figue oaf cohomelogy grovps oF G(RY)
and  &.,(6").
2) I8 7= rivial = ol characteny e clasres ae zero.
Ts +Hhe (mwerse frue? te. 1L olas,r?%l\qg map

Mducy e om all colomology , 5 i+ null-homotopic?
(dim > 0)



Remark + Need o only (onsidur gaerators of H((BCw;A)

(or (UMOMO\OW mnﬂ i Atr{wg) ¢
* & ¢, e H (36 A) Hh
(€4 YX2)= £are) = $¥(e) # $4e)= . (2) + 0,&)
« L As a n'mg dnd C,,C € W(BG, A) +hon
(Cue)()= §¥ e ue)= Fed v i) alt)vels)

Shefel-Whitney classes ($or real vedtor bundlec)

Reall H(RHZD) = ZIW,) w, € B (RPY, 2,)2Z,
so Sor all rank 1 wdko~ andle, we can defing

V\f\(%)": f*(\/\/l)
+o e the Lirst 5+{e&l-wbﬁ+me7 clag.
_Eli MO‘O(MS bUU’\&\Q ouy Sl ' EMBﬁ Sl
Ep—EGY

\ ‘]’\ S
Ry - S5'<——[RP
a2 on H(-32.)22, so
W (Euy=S) = Jw,) 20 m H(sSTL ) &,
= W, S am-uald For Webiue byadlle .
Theorem:  H(GARD 52 2 Z,IW, W) when
i€ H(GR;2y)



That 15, every obewent v H(G, (R Z) un b
i gnely wwniter as

iwf‘...\/\)l\:
Sinitle
whero |<.|>,o k|+-..+kv‘:p (Ml (orranmcﬁs o wp

’Pf‘o&(/\dfy.
o Wi | PrO Hhis b\? f’\‘mdi'ﬂg a cell chructarme $ou G (RY).

Note : We V\(ga((/? shodd e Sayjlhg

Wi [ < ¢
40 sFedwC\? o aa T HGRDZ,).
We hawe +he %Huw'mg fact
R R'xR
sev\ckm9 (R )C—%G\Ml(ﬂim)
P —— PxR

This Inducts g, ()20 —— G 2)

and

(r\'v\\*(wj,m D = V\} (

Howver, () hat kunel (bhj v )= O




S‘HQI\:QK’\!\W\HW‘T classes i general:

Del TE 2w a tank n wchy bundle oo R
omd £:B—= GR?) v a clasnbpng map fo- £
defne Hae M SRedel \I\J\/Hmeﬂ clapp 08 7 +o e

wWs (8) = S*wy e v (ry2)




