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Mowey heorews in wals owe essewkially topological . For evauwple:
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Then €(¥)=F for some 5. Suppose wob, aud consider q: S
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W R<n M TR(s%) s tevial. 6 R=wn, thew T, (") 2 Z - winding num ber.
\E r>n, Heen TR(s%) finte, exapt for T, (3% whew w s even.
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W R<2n-I.

Taiwm (87 = (gelie group To) @ (\thun,’ for wom.  The powes of the prwe
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The  pre-Guaqe of @ swall iwkerval Looks Uke Mk
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| COV\SCGlQr 8; (sz L 61 Uzlj ?_’ ( {'Jf,rx;j) = Ri" gx‘f xl}.
B { any tue ?oaw{s} L 'EI'Eamj other 2 peinki] , alMaougl ,‘:: aud \"-j*' e
O\Shw(.j digtiack wa-‘x
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™
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The Speces p"(‘!] ove colled Hae Ebre:, W s Hue bage, Y s the tetal

E &a_ce. & L] -1 -1 \{' —ca ‘{1
(8 € W is “Fbe-presening <> (o' xl) € pf' 0 Y. A

?Exagggw(ulfh(ﬂ“] s 6,,, {w™ ¢ wmek,  Lohere p s ’{:Wa&u;,g the last R-w poiuwks.
() pr =St X =5 - Mopf map'  Tuink of $¥ os the unit sphee & £ as
6050#}. the Ricmann SP\nu-e. Define p(2,22) = I'/;z e Cuiwf.
So, p"cm)=‘a;cu, (A = (2,%) where 2243, so ReInel D ((+ia?) 120" =

= l!z\ = 4-———"'"“1 i
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| Alkemakively for (b),  cousider: $T2 Rulnt  —— ST 2 R%fuf
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dﬁ;‘:l Twis  Can be %eunm‘n.stcl do ST 5%

g
i | be Wi vy %uqkﬂrﬁiom‘ O LAY s,
i vio Cayley awwbers o ecterwions.
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Exampls 1 () S“—' = ‘Pﬁ{ ; [“w’(: veckox ia 1‘2“] L ("%W lR“J. PMI (F"QAH N U:wG Po{w'is)-
| Delinikion: IF e Fdres are discrebe o locally trivial Gibrakiow (s called @ couenng space
n- i
\f we lave $V — Pe , ecaclh Fbre = (2 poinks).

§* e — R, eadn FRbre 2 (wicle).
| ¢ s P = Cuing

. Cousides Hhe Stiefel wamibeld Vy (R") = § (v, vy € (RM" ¢+ <ve, > = 845}

| Wt VIR R, GIERY 2 G

Debine p: Vi (IRY ~ Ve, (RY) by forg ebhing' ve.  Back fbre 7 (v, Vo) is o wait
sphere ek o rR“ S [Rv, 4+ + Rypy) .
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Take &, a

closed subgjroup of GLa(R) , some w ouwd tabe H o closed Su—\ujmu.f)
of G, “M = space of ft cosels q¥= q’wi:(w space  of G.  Thew, dhe wop
Pt G = G/H‘ 9> g H , IS a Laca,ua_o) {?r:?via.i Covabion widh fbres = H.

o b
- Exampler G+ 5 e quakemions = SU; = {(-E x )¢ it =1,
W= S‘ & wal b C.DWFW o bevs = { :noq"}‘?a, :l}.
X o swmeoth wanifeld, ¥ = TX = all  towqewk veckors o X.
By, X= 5™, Tx= [(Ya): Yes™, yeR", <%,1>=0f.
lum'é bowgent vedtors to ) = e ().

P - X

Counscder Map  pi Ve (IR — Vi (R"). Prove Hus s lwally teiviad.

Take (v, ve-) € V. Wake ¥ =(v,, v ). Lek €= Fbee ot ¥y = 2N Deli.

e bl fuyo gy Suck ok Bu, 4~ RBupa) dostt meek F.

Defme Fx U= Ve (R") p (Y, (wy,.., We)) =2 Grom- Schwidt  Otronormalisedion of l“"f, ,wh«,il

Cousider Heopf weyp, P Y fecY =5 % (= Cuing) , () - L
F"I(C)t.: Ewll (%é‘ ,e_rf) e (1, e"g) , whee vz vt
¢ [s*103) = ($%-1e}) xs', (f__:: , ,1__-.‘?_{.-9} > (3,7, Whee p= Ve w7,

A section of the bundle s a map S0 X7 [ —

such Haak
s{x) € Gbre er, 1.-(?’ pe=s= .‘olx,

where P Y- X.

7
P S == 8%, \F we have a sec)l{ou, we  lhawe & wep gt 57 = 51,
bu_k st = e is \A—ow@?t'c & a C,ousw 2 d 2 * cousbt — B,

Lo of s for o Bbeakion,

Trg (X« F) = Trk(*)" Trh[ﬂ Have & Y- x, assuwme Y, X PaJ“A— C.au.m-eolted
P incdluces a4 L\Omow.r‘:wsw Pe ! ‘IT‘!CYJ hd Tr’; (x/) .

Take o, €X, ye plle) =F {: Fea? lnduews g \MMMWSWQ-TW“{F} = T, lv).

CMM[A_.) p*.&'ﬂ <9, \n M, Yue Sequewnce (ﬂvu—‘?Zl) Tr!(F) -13'“—5(\’) ﬁ-"\'rk{k) is
m, (e iwmage () = Recnel (9 ).

1F e Dbundhe Y= XxF, He ©O— 'I\'h[F}“—J_;’H;Wh(v)snmpd—ao (s exack

Theopewm: 3 a \MMMwP"w{sm J: Trk[i)‘—?’ T{_lfF)‘) for all R2I
| Sequence = 3 TulF) = T () Tu(x) <> T, (F)> -

is evack.

suchh Hhak Hee
= T 43 T cel = T,(Y),

‘ 2
CExample: pr = ST F IS We lawer T(s) o Ti(s) > Wish) >,

(s') = -
'A-“'A, Trt[rlj =0 ;'f h)l, $0 *Z EYd o

so Hais s anm tsoneplrism,



Homat‘ogﬂ Lim'hua PWM»{-’ gu—f'?vse we Wav e qg.«'nrp ¢ 9. s suchh Haak
= + “
T —X

9. f s a UC& OF Fp, ( (HL be‘?{,wbjk',’

H.i. Theorem : € SFJ is e \momlrvwg Ft—' 22X, aud we Wwawe o UFE 9,

elLs

of €. Thes 3 hewe topy §9:f: 237 suckh Haak ?‘%’Ff'

Delintion of 3t Mplx)> T, (F): Represenk an  chement of Melx) by a
wap L I " Think &6 € a3 = PaJH» n e space of Maps g =X, ie, ar &
Wowe topy Fisttox, £ &5 coustant at xo; teke g, cowstaumt ak y,.
Chocse @, such Mk pog, = f . Cousider g: S*' = o7 [Flsk)) = pltx) =F.
So 9, refr{su.b o  Aement W I(E (a Ty, (F).

To prove fuak e class of 9 in T, (Y s well-defined, use “ relahve Wo

Y Glses o mestepy T B R amdt o B F G de g B,
avd a WFE of (fl1Z): 2. =X For some dosed Z,¢Z o by Zo Y Suda daak
Wo= 9.l2o, we cam UFE fe to g 227 suclh Mk b= gl

v/ %5, < ' . p i
o Sh"x[d.u]a{q.)/ \f C:Pfore we  have bwe &Clh .,?'” g, of F :ST —=x
j ¥ usider  Mae  Mowmotopy for S¥'xloi] = X | where
i / JF b (29 “h6). Thew g, amd G togebher o o LFE
s g"",{a,q&_’?:* & of E«: [ s« So,5 < s* xlo 01,

Lek 6&: Sh"x[ql]—) Y be o Ut 0&%9‘4\'%{‘ A oun ol ;J‘\;'
Then 9 i a wap $'x [T =Y and & a \ometopy between 9 aud 3 .
Alse, P'%a = é‘\‘g Constaunk wmap to 26, So fa: gEar, {e,) = F= o'(x).

W€ S\AQM que Haak J < o \a,ouomarp\aésm oF ﬁmw?s guut‘ Fft’st cousicles
the  evacbnes  of M (F) — T () — i (x). l ? ' Sg\nue-—)c\“uc \m Wit L‘.omkdpvg.

;sv\-\n.?‘)ed Eu')(o’ ]
So e C ker f

So \Wawe exacknes okt Telv), 7 ?@’
Now Counsider —IThH(X) 3‘5 T,l(F) — T, ly j@ e I\'wwlﬂpﬁ [ Comn o bud
: FVQ\M )( \4? g !'Wr.-"f.
" S T B«
And ok Tulvl= (x>, (F) erteud \Mowotrpy
‘% } M so gudl -poiuls
Gt o Hae Fn't)vc
—— 5o ctawmd sBU ik
poiak EX
At e cud of e sequeuce, howe: Ti{4goj> T, (X, x.) — To (F2¢Gei) — Tv) — F‘ufkb:-;m&-

-ﬂﬂe fSojtTv,?ﬂ Oroup of Hte action ol Trl (X, %/ oa Tu(8 a.l“u)ue T.(F) s 'Hx{ {wa&'}f oCTﬁ{l{{aa) fa T, (% Xa).
The growp T, (X, x0) ocks on Hie seb TL(F) amd the orbit space s the subset of
To 0¥ whvchh it (P (componenk codiining ).
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