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1. O(o\ssijg.‘ng GPM&.Q.
O = {ad (sometvies [+ A—> f\}

S‘h‘(,fd N\ani\fou

Vag = OA /0B

wheve BEA ore lestor spowces . If we denote BT in A
by C , then Vap Con be identified with the set of oll G- frames
in A e oll isometries fom C into A .

Greoss moni on Nlam‘folol — [(am = OA) /OLB)X il

OB) X 0(0) s io(wrtift'(’.o’. with 0 Subggoup of OWA) Vi



(frgp > f@3 € 0
G oon be idertified with he set of all ¢-oim

SMIDQEO\C& Oi A, c=odm(C .
Tluae is o canonicol mﬁuf , whith (s onn OC) —-LMI\J&—.

PA,B S \/AIB—> &Ac&
Andl ossocioctedl O~ vector bundle
Par © Tag = VaeXognC — GaAe |,

whee Tam Oun be l‘dm\-tu‘fu‘ea( with { (S, x) l Se Gad, x65}



e: W = A on embedding

Ve = the normal buwndle of e MM S AxA.
Choose. w‘m‘ﬂwj BEA, with dmB=n , then there
s ot bundle Mo ( codled. e Gowss map )

JQ,‘ Ve — PA(B
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Tnkinj the divect limit over ol ASR" contoining C |
we howe the umiversel OK) - bundle

P EOC) — BOW) .
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JAGLAR
\/Ala —> VA' ' B

Pas \‘/ ») L Pa B

G_\‘A(B _7—9 G‘A| ' PJ
\) AUAIB

j'A.,A,E, S fmm imn A = (C+ At)- ]‘rame. in A
:f- — :f+ 1A"‘



) AvAB neA = U+ AN <A

T'MAS ‘U"kl"\a divect mit over all A COV\:thvﬂ C omd A=ABD

/

jC/U’D

we love o) —  EO(CHD)

(N ) | Pero

Bow) —> Bow+D)
JC:C*D

For A.C oﬂkajonml in IR®
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w AJP} /C-ID

Ve, At x Vp,ct > VD, (A+O)*
'PB/A'L X ’PD:C,L Q \ 1)3‘.'5 ' LA’}'CTL
V, \Y}
w'AB.C. D

GB,AJ-Y G\o,c} = G\B+D'(A+c,\“
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EOWYXEOLCL) —> EOCAL)
PAx'Pc, ‘ Q ‘ /PA*Q
BOLA) X ROIC)  —> Ro(A+C)



— Somx- PmPerg
()  EOLL) is contraetible
[ Vact is a-c~1) - connecteel c=dimA, = dinC .
Tokinﬂ divect [imit we hove ol meotopj Orovps af £O(C) yenigh ,
od EO(C) 5 oo (’/{/\)-OOIM()[Q)( , thus cantrectble |

by A/ C OWOOML ) (}J—Olt'w\/‘\; C=odimC=1 , then

/]
JA/AC

* — BO(A) — BO(A+Q)

[ 0w/ o) — EOWHL) [0(A) —> EOAIL)[ OA+C)
\ (1 t

S BoA) Bo(AtC)
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Oy —> 0OWA)

‘|’ in A l
Eo(A) ——~> E9(A+L)

Voo

Botd) - ->-> EOolAH)) [ o)

a2

ARC = Towo) [ ocAde )



2. (B.4f) — structure
A poset of oll f{mﬂ olim smbsl)a&s of R™
tlosed weoler sum
< w]‘a‘mi swhset Of a(,v,‘ WIOTL:SM Isometyies .
( Callnlov meps )
L B—fucor ©—> bused QW comobxes
2. N—dac: By —=> B AS(C WO

3. JC — ool tw\s{ormoch'or\ : JC‘- B— BO

cd fo: Ba— BOLA) s o fif)m‘hb/\



By P, MAIC Be
Ia L l,:Fc

B0 (A) JA—CS BOW)

Favthermove , mwi-HPl.‘coiive OB — structiwe hog

Ba X Be e Batc

fax e | ¢ Tatc
BotA)XROIL) A% Bo AtC)

W is wated | pssociodive |

4. For two (Bf)-stuctwe 93 ond 72 . suppose. N



s olso ou cofinal subset . Then o Bf)-mop g is of coure
o noctured -wo\r\sfama«h'on Jrom R +0 4B

DA,
BA ‘A_C'b Bc,

a4y | L 3
N DAL B,c

I . owl R we m»&ipl)w&iv& | then we obso v@cM‘YC

BaxBe Ba+c
GaxaLe) | |, awo
B'A* B/c, ,——’9 PJ,MQ

WAL

]if B_ s o B 1) - stuctwe, m%wm 1S &



Bif)-mep g1 EO —> B

Exomple. : B0 . EO
Eromple. = For G o subgroup of O, ol GUA) & 6L
GA) X GCOY —> GAtC) for A C orthagoned . Defina.
BGp = EOAY [ Gud)
Then theve is 0. cononicel fibrastion
£,: B&a= EOLAY/ GA) —> BOWA) = EOU)/D(A)

for eoch A



M.c : EOWAY&GA) — Eo)[GIL) .
Uac : BGax BGe —> BGac -
9a: EOWA) — EO(A)/G:cA).
Exml)lp. - BSO ., SOA) & OA) .
Emetg. . Considar R™ with bosis § bi.ba. ) as the
Co»vflgx sprce. @ with bosis § b bs, . bani, -} onel
ban= ihan .

P : o com‘ﬁlo_x mkbsPo‘cﬂ af ™ .



WPY = € - lingow isometries from P to P .
WPy € 0R) .
Tws we con dhfine BlLp = EOP) [ UP)
Pe P = {all omplo subspads of €7} which % on cafinal
set in ‘A .
Exw»l)&z_ © HY = Hib bso-, bany X
H= RORDOR;ORe , weth

O "R k= ki kis cike g



Note thet IH= 0O 0 .
et 7 be ol H—l-spc»ms.whu‘d\\‘so»wf.‘m‘lsetqu.
For oo H spote @, SPLQ)‘-‘—' el H - sometries .

1 t
< %ijay\ ,%",jjbwyﬁ = J,,, 353

whae 4 bi,+cj+clk = a—bt—c,j- olk.
Then 9?(&) ULQ) & o) .



Remork. - EO— BSPs‘* BUL— BSO — RO .
(1C SHACUB) for B on'H spree

WP S SOP)  Jor P on ¢-poate -

— Some. progerties .
PEQ complex spoces , dimg@= dimeP+1 , then
{ibrodtion ST —> BULCP) s BULR)
PECR H —spaces , dimy@ = chimp P +1 . then

{ibrostion W' — BSHP) — BSHIR)



3. Meaifobls with (B.f) - structwe

A monifold with B structuwre (W', e, o) consists

compoct

of 1. A smgdf:ww:]‘olpl, M

2. An em'oeo[plu'qﬂ e: M —> A, with A conuns Soma
Ce o the dimension of C+ in A is n .

3. A mp g M — Be | dingam commates .

1

M —b’—> E)OLC/)



Wlﬂ.@i’ﬂ r I3 ‘dﬂl— CDMPOSH’{OV\ o]c "e,an W= G‘A)CS“

ol the cononioo "oip Ga, - — BO(C) .

We ned to Identify some -stuuctures on o monfolol
1. H el od 2, A2A, thn e dull
dontify (AW eiq) with (MW e ")

2. I Gel od (GAA=C. then let Ao= A+Co .

‘H'LU\ We i&w\-“fj (M, e»j) with LM“»E/ Gt)

E: MW > A— Ao



G- M =5 B 5B, .
. I M bos boundory . fen we oin chove A= Ra+ A
whoe R orthogorol to A", and CS A’ sudh thoct
UM M) € LA 4R M, A')
IM" inherites the Jd - structwre of M.
§. X Jdis maktiplicodive , LM €140 LMY, eas na)
will podate ¢ MI'YME L e, ) with

e=exe,: M XMy —> A +A, |



a: M:"XMCL —4 BC,'K BCI — BC«HCL .



Exo\ml)lg. . BED - strwcture .
An -
CO - StrnCture on lM";e/S) wrvesl;onals 10
th fro\mfnﬂ of the normal bwulle ve Of M

> Eo(C)

Varet — Vet

X 7 ) =
S -
Q/%E V"




J: Niv — M xR"

Cem) . v) —> (m, hoi——, ke)

whare V& felm) , the nomel spte of point m

g"m) = {bi bs =, be) . V= Ribit-- 4 kebe .



Examplz . BSO — Strutture
M is orientok ¢=> TM") orienteol
&> M hog o RID - structure .

[ HaCBun)i Bm) 2 Hal lhn.dlm) 2 Ha (M, M- T3 ) |

De:fc'nﬂ. G»E t,?c,i— = Jeal , orienteal (- ')lom.e, n A .
S0(c) x ocet)

H Tuw") otientoble. . let LBm] be on orientodtion of TmM"C
A . et [Bm] be the onientotion of Niedm , guch thodt

[Bml1ULBml=[C*]ULCT .



Tms we howe such oLa‘w\jroam

) GusAo,cL — Bso ()
€/ L
M" — (act — BOLR)

Exo\mi)lz . BU - structinre

Eveg oowPlszx Wi;folot hos oo BU-sStucture, . 3



4‘. Por*‘tr Jotjd\ — Thom theorem ond Thom sreafm.

let 43 be o LB, §) ~ Strmcture. .

1. 1< Re®IRe, , €1(t) = (s(Mt) € +SinUTt) €y
e

L— &y, =RP' 25" — BO(Re)

BlRe,
Then we hove o life 9 97’ )

1 —— BOuRe,)



that 1 (11€1,92) hos 92— structive. .
For ony A -monifold LM"e.9) , there is
CM¥L, exea, flo(gxfn) )
Def.‘n,o. ~(M" e, 9> to be the restrickon on t=1leL.
Dejine. two 9&-monifobls (M €,9) . (N", f.h) ore

bordont if there is o YA~ mowifolsl (W™ E, G with

3IW™, E,6)= (Me.q) Ll - (N f h).



0B . eguinlent cboss of n-dim 9. monifobls
(Q2,11) is on obelion 3:%19 :
200 element [§1 v« IB1, B & the boundory
of some 43 ~monifolds
Inverse = -LM.eql=L-(M) el .
S oy together bowel (M"¥L, exey, M(91) ) .

(0%, 4, x) — O\Swdwlﬂ‘vxg.



Exo.mlab. . NP s o 2>z - al@ebrm .
ng =% =2
for on Single. point , theve ove two fmmmﬂs.
Nomely Lisy, F) o (4 -F) = - (4 F) L And
LUy F1 £ LY, -F].
of = z/2%
There i only one compoct 1= dlim monifolo ., S'.

A -jro\m{nﬂ 5 on eloment ta T LOW) |



T Om) = TWISOm) 2 T, (RP?) for n23
Tlrmsﬂr\mmmfmmw@s oer &
1. The trivial one bounds D>

2. (9 F) not bounds , bwt -8 F)=(9 F) .



— Thom Spect\fo\.
T:E—=B o veetor bundle |,

Dy — disk pwndle. . Sw)— s[:’kuebmnd&

MLTC) = D) [sLi) .

SwPPoae e ove %—m(m: olol, LN\.",e,ﬁ) ,

Be
2 | 4
W' — BOw)

le

Thns Ve = 3* ;f‘cf (P) , P, the. wniversed



We Con Ges0Ciede O Mop §(AQ) to LM";e»j)

¥ rS
i AT — Nite) [dNgie) = Mve — MR, |,

Wl\ﬂ)fe, N\%.c_= MR%



Smﬂ)ose wev, ut me lement n V.

?)U\l
BV\ —\/> B\/
i ‘\/ &fv
By — Bow)
JW\/

ha‘i\/ Tl:% = .>\*IMV :Fr/ LPV)

fu! ;]”w\/ LPv)
= fw* (9“"" @ PV\,)

= O &1}



The we olofing,
MAwv s UFAMB, = MO o T)
— M) = mdy
The tolleston of oll sudh spuies M@y, ondl these
stuctue mogs s Codlesl the Thom spectnun ML .
T LMRL) = ‘%[v*. MB, ] .

The. elivect S\ls‘flw\ s teken over ol (U V) with W=t in

V, dmwW=n. And if VeV, dhen



[VY, MRyl — DY, vvA mB, 1
— LvY, Mgy, 1
Moreover if @ is mukhplicstive , then
Mac : Bax Be — Basc
inoluces Mpare = Mhp A W, — MPare |

onal T\ ® Ty W — Tnin’ N3 .



— [he P""*”J"‘fl;" — Thom lSomorle‘sm.
f).q,% —>  TeML
[.M".e.jl — Mimmaeaf ¢ e LAY, M@
it diect limit T ME
et (W™ E G) be ov borelism from
u\/\.".e,ﬁ) to CN" £ h)
whee e M—=A, { N'—>A ond

E: WM > A+Rn



M %A.c,((M".e'j\U'(N".:fak)) : A* B MQC
But this mod (o be extencksl 0 on npper serm'slee,
A+ R [ S we hove map

gA-HIZ;\.c, (wht) Q‘\'HRU\)I — M@..c 1

@ G s mdl- kom*bonc,,
@ -




Corouw\\ﬂ : .O.:&f = 5 8%)
0¥ < 0% = [,MEO
Note thot 50 = §.X(Pu) is o vector bundle over
Eow). Twus TE2 is trivial , Mc®) 2 ¥
T MEO = Lim [ v¥, u*l
e

= LE T\-.m-K L$K)

oF-2, of-zp2.



