Lie Cplindizs amd higher obotruchions
€o A-ﬁ(ﬂ{/k\[m? Oﬂl‘?hmﬂl.ﬂys

Horco Morefld

Sea i fa /4§ /2005

Aums :
a) Giwe Ul-’)l.fvue o-&ocnt‘,a‘h'ﬂ“‘ ‘9; the
oLahac,h'ons to tmbedlel] at(_,éﬂzmhb«j

N Dzwlof,o aﬂy,}.zou}; Eools ,Pcm
Dencved De,fomwd:'m ‘{:kcoﬂ-y‘

T ¥hce falk we comiden c:-nf;f a)

UEL‘ELH ‘['{/)t = Vaml'olu'ﬂ-x? @72
(7'904"3“ Aloms umdin  Hemie ?-wfmc (\(

B
e

Plom | of the ek
1) Baoc q’rhf./ (7204. Man ’Uc’/&HLS)

2) ([‘IC)z (M{w fa‘lmn-et'am)
3) OL"J(“"MG"‘L'O“S a-v‘ SQMCQ.L;V.,?MWLY‘

4



Wk ovee £, SET = cﬁt'-e_gazf qf Sefs
ART = C.a.‘t'l.é-aﬁ'f o-,ﬂ Loccl Artinmiom

d:—'cﬁ*z?iblms p nentcdne ﬁt&/ %= <A

EXPERIMEMTAL FACT 2: Moot hforma-
€ lon 1o '9’(?-""‘5 hava Lts Commos

2.%. Tﬂﬂ?ﬂ{' e obotru c..{'t‘th/ e e

(Eab*{ bunt l'M’.'?b?Mchi/g) E‘mw‘/& !
X = @Vl %w{,&.,{ Vet 2face

e Z
Demote. HO'MS(V:V)"'{?@-‘V—-VI Z(v*) cvﬂ*jj
Let Ye Hom™ (Vv) a dffraemtal | Yoo
Fou febom (V) , ge Hom’(VV)



The trple (L=?Hom"(‘4t/)( d,L.])
’)ﬁétyy t‘&;g AXlomS 0/ df//!ﬂ{_ﬂé&ﬁt
9’10\0@(6’ Lie cx@gabm. DCLA

) L.,] & el okew- spmmetace

134)= -~ (-ﬁmwfﬁ 91

D bt AL gl Tap ot
3) Jorc b £ 1

/
[['Pr 3];’4] i [‘fr [3,’—,]] - (—*1} [‘3{ [;{ ‘1]]
D"F"/U"“"&‘b“ 120 bleom ;
G vam A # ART/ Comavdin A— Limaces

Jl‘#‘l’lﬂm{l‘ﬁej VQA e ‘/@A (9-/ f‘h(
fo&m dN+2 DAL Hmi(v, v)@/mA

r [
thds ¢ on mox el
&,@&Mﬂ* (oM 0; A

l‘Jﬂ '5 ov&n 5‘7‘:: (A)

R1



The comdtion (Y+3)e(d+3)=0 &

3 +35+43%4=dF+4]1 70
n

,Thfs (s Hdufu-Cad’can (HC) - \

Two 0&72014%1{'('@'«3 5*3, j‘?’( oe

.L?'m'vwebnf l.:,ﬂ c@wjma,qh.{ by am A-lmear
Antomafom of V' 4.

ATy

Y] vt & Jae H"”“‘(Wv)@”",q
Y+7= o(3+)c ™

Cpinliatty Dl oW

L= &%) t &N i, W

e R e

Thes s The GAVGE Ac-nwl

L

P



Pk EVERY pocd L we con L e

Def, : ART —> SET  fumetor

Def, (A) = {Xef@/p;/’ ]afx+!£[x,x3=o}

uge dchion of
e CXF(L°oMA)

Expemhn.c,Jwe /nc{'z: (‘l'lm‘o S the

He ta theaemn 0{ Kowtsewtel Llectuzs s
Mo&mw\':b.,\ H«{m&.f (13_‘)6})

a)el/l_z!‘f &/Mmmhbh 7&5‘&#1/@
7 agunemted by A Pumcbn
09-2,_ ’FG‘L A duntenb® Dons I

b) The comect L o %) 2 olelersminey
. 4 to Tuons - LW,’A:SM

PFON'EL". Im Mont CaneS \» olt//mff' to
Pond  the dGe A GoVtamicg o ofe/am..hb..,

L



Exw"{&- X (‘.esww/&x o Lold ¢ t
T)( = bO-eOMO"-P‘M?:. ‘t'cxnﬂ?ﬁ bwz

AiP(Tx) = (o) fors , Tvodned

9,Ff : .
K)( 2 @ A,( (T;() 3 ﬁ& koolﬁlﬂa-
P?O »-tmc-tl
P6LA .,

Vewdamoler - Ut”‘LM‘D‘C’?-a— — D“?-zk)(
v the {me‘['dl C>7£ fnﬂ;‘ﬂd’m:w
deformations of X .

Fum Aoacal l'h{
PGLA - Mo&f?h S Maturag

T/)mM')’q-)‘lhn h{;m
THM. (deame - Golodman- M £nom )
I L—H » Juadi- t'oovhmphtxon
Tk(m D-C{ —*M{ 'a ISOMORPHIS M

(VF_I'-‘{- VERY USEFYL Theozm )
£



PART 1L . (Mc)?

(HC }2‘: HGMML-Can'an O™ ﬂnrﬂtm?
CpLim e

Assume X :L —H morphcsan oﬂ
DL A.

Want {o o&,ﬂm Dr.fy:AKT—-.»SL-:r
duech that D{-/x = Def), whem M=o,

D__?-}l:“lhb__ﬂﬂ'l! 7!94_ A 'EAFT_
MCx (A) = 2'(’(: ") e Li@MA x oxp( itom,))

_{a‘)(r%[k.x]:o
/ C+ X (x) =0 g
= Hanaer —Cq1+f-\a O an/n'-'n? Cylimobie
Cx. C;,Z = L'o M

U142

d: C;_" Cx
§ (x2) = (dx, x(x)-de )

BEWARE . Z/LDGL-A struchaw O™ C'X.
A ATV RAL 2 (S4ns pas)




o Ackion on MCy
("0"‘ QI'M/I"C:J-{ H{:‘-C’ V (< o)

Def (A) = _'_’Cr“‘/

Lb h [o & a ""X—(“

oM > L‘(":ﬁ ):({47(,2,'2 )
PROPERT(ES

FUVCTORIALITY:

‘X-l "( ) mmkunnL Pretns
g i o T 8

DGLA '{W'l“yhs. Md'lfllt’sm\ 0{

Cm//&tts

T I, TL Cy —C

Thea _
Deﬂ?‘ — D-tioL WOM’JH'SM '

7 ?Mﬂﬁl‘lbOMWPlu‘k@



TANGEAMT SPAcE

defy (€2 = pi(cx)

EXAMPLE X CQM/A)( mt/o/ﬂf
ZcX oot Ombml/ﬁ['{ Lore d

Nopy = Motmel bumdde
| = kn (A?:(Tx) E i Az;{sz]J

Na'l'l'-:q_; L:: @L" » & DPC LCE
Omlpa-ejo.bﬁak 072 A:'*(Tx);'[(x
Demo te x: L """‘Kk (" a2 Comn
tha Mﬁﬁﬁﬂ? C—Y‘et:“‘C(Z. C o

D Juaat loﬂ"‘“"‘rl’“t o A T 1/0/21.»(/
aerd  thear H° (Cx) = H (M?,x)

—% Dzﬂx C[El) H g(-“/zn()
9



PRofOS (1104, T ocin Toomophism
af {Wt.l'eﬂs
Fu~cbhe z

Dli — Hlf—L é’mbto(.f:.l o&kﬁq‘ﬁ'@-
o Z o X

M the Heebed #—u"ﬂ
Hle,zy T 3wmmed by t+h DPé6e 4

€E=0o

H:.:{XGK ® Cleda | X 2 O
1 &llel

COR#LLA&Y 2: |t A € H (ﬂ/zrx')

= o L hts to G e A‘?’C
" Tx) oweh
thot dYa el .

The " whietehead" -1700(&

Ly H (Vapd w B (W) — "””( Marx)

Ja )= 4 (L3381 -Co° )‘_aa,lﬂ
[5 a Lot /){‘du(_.‘l'hi{_ O H (ﬂ/zr)()

10



PART TIL: Obolauctions a-d oeam'fagnlmﬁ

Reenll: a wam. F:ArT —SeT
VNOBSTRVCTED {‘ﬂ

A—P o FA) S

SUATeckoe DU Zeed g
N SMA"\“ QK{QMQQ (£ am
met.‘t 7“7"\@“ &3 U/ veckn YA
: 0 — 7T — A S B e
swnelh that () de HORART
1'1‘) il ./MA = 0

O obstam ko {'LW/ -’len. “-}
(P Ly A Vector Yot \/
And ¥ 9ma2 xterpion €

¥ o " Uy F)— VeT

w it 77@7&,*{‘0;

411



D AHA) = S xe 3w | (o=

C) khe mps U ctne fumchaiel e

Deﬂl}'\ ‘{lb\ﬂ: .H\,c ci)q(‘dhc,‘hbﬁ '7'! & 3
O? cV/ D) 'H\-t M (e

7%‘97&&‘-&
OU\c,LL {'kn't

ImUe cO40I e

L!.MM. (meh:;,bu"-) Og_ gh/‘(.ﬂ.(_s/
wp to (ormaphisan o~ Ly by £ |

g- Umolv-;{'ﬂhc.‘('u( <= 04 =0

BEWARE : @4 MY mot be Yemerate
by Ob'ﬂ‘/?m-.)ﬂ‘oms AAc A %OM

o Ct— Clel _ Clel |
e (€¢)

12



ExXAMeLes

) Xedlly,.,j), zemt

R: C[[%f”"%ﬂjl M:('é‘l-(-”:?n,
b

4(4):- Hom (R:A) P
- 04:(%1)"

2 XIL—H morpwsm of ped
Deﬂx CART — SeT

3 n@(f&m%u C?L'b{"?iﬂc.hb“ "’h-&aﬁ/_
wil V - Hz( C.x)

take Omall txtemom

o— C—A—B—O

F'Riwff
and  (x,£%) e Dl (B) | ¥ L‘oMg
Ae MY
v G/ﬁB
E |




Naore b’/hkgs
Li@/MA P2Y —> x

oM, 5b — &

Then  (dy+d 2%} a*ﬁc(w) I,

Cocvele  vn Coc , Tts cloa, .
H(Cx} (2 "H\{ G’oﬂ(’?nc.'hm\,

Examsle. Fo Fohels ond H,
Umary Ol ioan
o — dl(:t——' ic_&'—j =y g’t—a
e3 £
Elae do?"?“chbh PP 5

‘71 Ha( sz() 4 Ht(Va(,,-) C’-H?C#}
9(x) = 4 [x],, “

- O

™ Whebe hooo!
P2ocduct

Ak



SEMIREGULAKR(TY

X Arooth e Mm!/wuoffhgd

ZeX Pmeostt QMLM'“f/‘('/
oz 7’mm_ c@[gm{mw P

have wmvl'ml';,q o‘tolty;mm n-p= Jrﬂz

M-pP+1 .
T)( ®‘Q>r = )ﬂ: "

-f+e l

Z{x ®_f2 -——-—qi ‘_(Z“ 'ufz
Tﬂkt c;ob\omo.edv?\{

O:: H (Man) — EBHO"‘(H (‘)2 i ?WZJ
Seree olnad, +\(
Peits p-4

0: H (Vo) = @ How (T H (1))

Dz!v\: (91 = %t"‘t?'-a\fum’/"( /lnnv)o

(SC'ULR{‘-KQJEMJM !d'l y4 dt‘Vl'/)U?.,
B.@o@lﬂ \~ ?!MMRE
1L



theorem T/ X K&l"’eﬂl, tthen,

the  dbotrnc bion Yerce OH'?(L
15 Comtor (vedl
4 6.

Tt of Foof: comoclis +ie Ypenolect
Betr Yne, W= GWwE

V= G Hom (WG, H TR0

I p)
: x S /Aé("'}
t~n th kgq,-nx.{

Fok:
Angre g, o/ o

L2 E@LA ﬂ""'f‘\l'.fm_s xl ﬁ LQL

: & — 15 vvoasrnwrgp
s 4 Omncholodts  obobnch ons

frobBLEH: ?Wr_ﬁ -ﬂ ap P4 mmrlu';
but only (of X kaht: ) o | .- Ancnphisgm
16



