Day 35 - Existenc of Shefel Whitney claooes
Last twe i@ B closed smoo manifold
2 E—B rmk n vedir bundle
AN (chromology with Z., - wekko
ESE~ZB , non zeo veches
F=m'(b) | gmm'c £ bevr
F= Frile,)3
E=5v) [beB, vvell
E.= dE= {(b,\/) | v-v= j—sj SP)'\ewz bundle

= W(rpy={&

H' (€,E,) z{o e

Z’r izh
H™(BY) 17n.

More ﬂemeral[g we haw (wlil skip o Sawe +ime):
Thom istmarphion Yheonem: Thene is & unique ueH’(E,E)=2Z,

Whose restmcHon b H'(FF) s mn-2ro | for ey Fbur T,
Moeowr, ¥ y. o
H'(E) == H"(E,E)).
y —— youw.
Dekr The Thom 'lSOMorpWJm is

Hie) —— K™ (E,E,)
X ——s Tovu



We will need an operation calle d Sloenrod squanes (see
Hat cher | seokion HL):
TE X o & hp space, S(K)= suspension of X

S0 = Xx T /torv(y,0) ¥ sy
M~y

Ex: 5= g(eM)
T Thae Tv dn ivomorPhun,
r H'(x2,)— H"(sx;2.) V¥n
(work with all cm#omslng Ma\,er-\/feirnm"s)_
Need &, here:
M«, e Steenrod Squawes s%"" FIYX;&)—%H"“(X;Zl)
Yn Hat 'SOL‘H\S%
() Sg' ($*@)) = !‘r’*(s%"(ow) $or 42 %—Y
(2) S‘b (atb) = S )*S% (b)
(3) 5%(0111\0) fScb(m U\S%'J(I{D
() S%( = O_(Sob (@)  whee T=8Uspension isp
(5) 59 (a) ao&, 5¢(d)=0 fir ivm,
(6) 51[;’:



Thae ae called squano sirce +hey ae gar. 0f & squac
Wi awp products.

Squares also work W relakie cohomology, lile ©
We will show the exiglnce of dhece next fwme, L(sMﬁ Hiese,

For a rank n v.b. 5"ELB) define
Wi(8)= W (g (een)

[ . -]

H"(B%—Ue—% H'(E, ) o, H™' (g §° )~ H(8)

1 U Sq (W) W; (%)
Hence wi(&) s dhe i gug elament that goer to
SoU‘(u) wnder dhe Thom Tsom orphism.
eq. sPW=Uv U S0 wi(): @ (uou)

Veriky) e axioms

(A1) Wo(&)= €' Gdlen))= 1 s sq°= id
For 70, 3%*—0 = W,(%)=0
(A2) If i} B—B' s (overed blo a oundle mop T 3!
Tt 3 T E—E'" and hmc 4ol (E,E,)—(EE,))
Moweoce Pﬁ(o()= W, whee W y' ae Thon, cloooes.
Hi () =5 H™ (£ E)
J/Jtrr jacx-
Hi(B) =44 H™I(E,B,)




(ommutes  sima Lo \/(C- /‘/(-(E])/
,_f*( yru w) = f—y(}/’) U,E *u')
= I*(y') v .
Mokontr  since £ & awned by a bundle may 15,

, 1y ,
Het) T i (e

oo F
e —T H(E)

How T5%¢'=¢.f"

So Yo £¥(wils)) = Yo f T (@) (sq7 (1))
- «,(T*ﬂ ((;@{)_/"S%;(MI)
= j*[SZ;(MI))
= S@"(ff(u‘ﬁ
= 8.77"(0()

= Pwie) = €Sy = w; ()
31(1’12 AY?oW?(_r‘wd m book).
Axiomd: w, (3,)# 0.

¥, U e Mebius bundle  gwer st
Consider +he wchvs of leng%\ s m Elr): M.

W TS M




H'(E,E) = H'(M,3M)
Momgowr 2M=S' whidh we @n cap of€ Iy a
disk and get RP"
Mo, D = RP jM—RY
Ey 2XC 15 ot , ,
H'(M,aM) 2 H(RP, D)

Consider LES of pai (RPYD)
H}ﬁ() — HURP)? HHRF, 5 % ) (a({ prec, V)

@)

HE,E) <5 H'(M aM)— H(RF, 0)—> H (R

"
S £ ( +— nonzw, hane o H(RP,2Z.), a#o.
Shee quoF o0 o HORPYR), uvu #0 (sice
= qlso holdy 1w 1=2)
5[(;(01): yvw #+ 0
= w, ()= Wh{(Sg'[u))#@'

Jwt need b skitdh exislna ¢ 3%".



