Eerkﬂ(lyl ‘g: =
dec. 2ol Cl/\lrb\ Mmow) LE ‘\w-e/) | @

— Twanks  Lor o Gwvitdion
— G Aot Ha g o s Sinn ' Ledwer T g th
Hodd o wmght ke o gaud dea b Ry oot Charn—Sineons
Alsory . |

Clorn=Singe bty o B -dimensied  TQRT —
precisely  il's o adein (Q«.Mf,v '/ % d ’r&r—r,/.. Flere's o~
s Simam gl G wer Lo of  gug gy &
ad  Soed ko,

\'(M/ ¢ ')W’f o compad Lo g ad kT
Somidlivg o ot conglicaled bk i e IR
comeded Ly growp  due kD a0 Guinganand wednic

o~ L(Q oLLj} b Y, .s.,Ja/w" —l:./ e 14 LEX
(a w'faa‘w
7MA~\-”TZ.'W+N“'

TG v Seetbrwet Single wol singh comeedted, dun
‘H,&r( 0 uv\& vy ib\vq,r'\%" Thne rerM-/T o 3/ L&(’ "L

e e awd  we sy S“M dred ks being Jw;[-

/

a- Wy N

g -

[ 0w for wep |
- 3auj) group - (S"”‘)‘/"., cog\uid%{ )
~ Levet k(e N)

3
B

R

S



C/QJIFIA-— Siamwe "‘\N‘«'pr oG TGF T/ e LS e @
$i ot dell  yom whd oot g ‘
ACcorab\V‘j o A"t\yaLl} or:jnly\—fzq M,\;Lq\/ " vi—i—(—&‘;T 5,
o Suncher |2: Cok .

S

]L (LS’_\"\jM \;(C\O\r g@acﬂo -+~ c(OS—C«A gw_(;,,w; ow-"(

ﬂ;w prop +$ colordin-— - g s — 3 A
<u\7+o L. - -

o Lheo-

Moreow, S'w‘/e‘ “ ’YUW\ c-‘“ ,S'L—o\q,u b—( X/mw\.(jﬁ\ WM\M
W-r-v\' 40 oYQV“C\‘l"“ 0f A o~ %3 a-—-y( 1%} on \/-u;f s

e poderv wey 7’ ?reud;vj dho P vi= ‘QK"QML'—J' TQF T}

Hhoos o fiaecter Wﬁ'l‘Zi C‘r@'““> LwCaT

l

g\rov- '“q 2~ Caj(:’ja? uLok ‘A’ijut' R C,(oS—w( _’l’Mv{{oU’)

(ull.ua)'l oxadJ) y W—’QQJC i»mTL«'}\ § cve iroc\w\ 00’@.0‘-443“,. ,
ab\J WLW Q—,MTPL'D“" at Z"ot\bkﬂ-\?'\dwuj co/QorO(‘:J““" be*fw%
Hose @ dimeciodd  eolordisim .

L'\V\M ca.‘(éjc)rl\f/) ‘M\W be & bTJr ﬂuo ,Y,am(ll‘«f/ 'H,-M&

o Ca?‘ejo\’ra’ 07 '(’L( (Qero-\ /V‘&‘@"'@V%‘T e c,a;kejor\\w
W hose d(ojcﬂo ae  n-fqle 7’ vecter Spacer  awd w hose

Wrrbﬁwﬂ_ ot h-e\u«p(u «/’ (Ve papa.



-\lu.u w e leave Sinewr .Ywu”oﬂ avd @

y\.a,"‘w'we 4r~am,‘:\rp~«7‘.0‘~4 between 4 b .

ju_f| , ;/<e o.‘ao\/?/ Lw v./é\ < —\\M‘A <,+w‘ S vak.L&( be
37 rmm e"r?( M""“rdﬂ'( u-r-‘| d A e C—o’(ﬂlzg au-J c\ c,u\‘(‘a,"‘k,

M“'.w \{ X J (‘[b\ﬂraf c,ode/c o Feo w'«iaf-\ T oo

A~25Cr'\(9*€'-

¢ amod exprlssiony :

X, ®Y

I

/

E ()Ko‘}ej«\

Vs

("
b
U

wA ;¢
. HO‘”* Qé; X;-'Y-’/ j@:, Xj ;\‘/5/)

om (% &) @ Ham (%, 1)
i) '

» e
=



o
o lae o TeET @

[__sf"f row  afuwl -“,\Jf we

a4 Lt w see whd steucdee thd dues

o M cdeory |  Cim 2 (S
| 0~ duT m:CRC—C |
1':\”-’ ‘7’ aﬁ/ ? 09/0 = X&Yi=mx®@Y) |
5 o =3  Aw o(,Jw’* 4eC a
i

hadwd 4raw1.f—orrudkw

== m(mel) = wm (e w).

Xele X2 leX

fo
T\‘q ;::‘:;'o\\ ax\ - o Al “‘r\ “'?z‘ oxi 02 L__Qﬁ - , S(mu,\
? m"' 'ISOMrLs(J-

certain o w (Eorv/,/,’,
OC\U-YQW( k)- 'fl‘-'- 0‘«#-£0Morrla|a\‘sm

(.u? MV\JGIJ")

:> C s e~ Q‘“‘Q;S‘ofccdejo()

ipﬁgli.ﬁlkhﬁ& P e ﬁ@.‘




L us fock A Ahe Sorther sfractume 4T G,

we hoave "~ C

f(? Of\o \ \
( 0/ ‘ NOAMJ +ram,¥‘\rv‘w‘7“°‘"
- — T MeT o m
\ |"‘(re\, 9) | {5 :
% A i
aL D _

Clam s ‘HMJ ') l/xcmj‘) & ‘bra—iv{ |"‘3_/
e o fanxly of oy cphd
XeYsyeX naduwd n X awely

Recdly,  Hax ot ro differrphins e G

Whd  wr hare P cderdims  TL we deaw the

o gt @, e pow o

(P AR R ST
¥

/’_——\
Yidd

/ ///// ;

|
I /X\\//

~////
crUY(«]

\‘

Cmaapsaasin s

Bl
;

;- iz S5 >l XL 7 SMBCE B RNTINe 2 a3



| Tww dum oA b oole be e Convlins et \/3 we pant o @
JJJ( ’\'\'\-‘ AX\ (w2
= /:?
!




havt so &w’ (I d 9}91 'H'v\ (,o\-\co'f/ 70 e b&‘:ab\ cd {j«;_‘i‘fjayy'

Y,
(gge handet )

—IV\ or‘&(lf 4 woerk WI‘HA *H«Ml s*r««cjw%o‘ %“%703'\\”3/
<\'\\-\ lou:—?waj( 7p g"\'r\v:? &ij“") ) .e/&“{r(v\w 00’/\\'9“':9"7‘,.

L\C\(/ St o 4l S:f*’f dﬁ»\\qyru-\ ( : : ) !
| 2T ]
‘ﬂ/\ L]

(Beided) '\ = o0

(Balawesd )i § . @

Now Al 54@,} bak o bt awd  dlauk  abodt
\/J\wj ’\x‘ law wride  down a far ,?\Aut/"’f—\f b o} wees

Livecr Cod‘l-jb LA

‘ ﬂ;he,( M’T’ &‘.‘ v—-QW AA~~> g; Ch_) cm A M*r:x (a?")
I Y R s R
f Spacr (A5 ?'
@ ;

Aty Fed) | Sa= @ K04

J



auﬁ &

Qu"‘ - w28

V\.a."w-wo ’(‘r‘u\ﬂ) ,gorww-?“

I

Juk"‘

an
IM-AP beﬂw‘_ -’wﬁ \/ec"‘!(-\r' sfal—( valeA ylu{‘r?u?/)_
?FDPGSZ"'\“"\ : | {
j,( Fe"’@ oorrf/J‘Poo\-Jo: b Al neadeis (A.)
vuﬁzw s rtjbf (akso Le«ﬁ) a.._o(jl?ivj oorw(o“—do +o
“&L‘ VV‘-‘V'*P:)‘ (A: )ji
pm?;

a

Lat R be the functer given by M;-): 1% »
\’(ow (F(s(}/‘() %

o (3, 7).

-1
yintac\Ty

wutl

|

How (Fei) dj) = Mo (@ Aje @4, 4 ) = How (8,00 - Ay
Ho e (c 'R(d )

How\( @Ak C) How (C An)) A'/
Lot

ug'

ws

apply

s

M 'H/»\) “"" owr ST‘IU»OC}\‘O\ 7 ,u‘hru‘l

wzgéfé ) A : =

m: CRnC— C
M)

A:€C— Cal

'HNM (Ck} c, @C-)

J

C—o‘)f‘b At
-




W avvl)( A ot

W"J‘(’” uw\-'("l o.w«‘

S\Ve/“\ (07

QAJOM W (bom(n‘;

&ouwT‘l’ Cj *‘H/\-l o..o‘]ukc)h o

awcl

Mayla( I SLnJu(-O( "‘Cﬂ'( yo“\ "H"‘J‘ -,wo

D},\&, Mrplmm FR in

adjoid  if  dlere eve

7:F’R$'1.

(&3

lart

( Ealudded » Cit

/-\

a bicategey o2
2 —-er’fvﬂm

& i=—>‘R‘FA

sd. F =>F’RF = F
awe Rl) RFR ‘=>R

\Mu‘h"’; 2—Mrpl~\‘SM .

,H,\—‘, re v -}L-..
a.o(on\dkﬂ‘* hetwees ..‘uuc“lw‘?

)

FAzg(q:’j) coccerpands F Fhi madeix

'M(c €

-—

I

How (C ‘(:'—@l(_—:—i;/ck)—)
{




————“—_—j
i lar by | @ ;

2(6> Al Hom ((¢; ,1)

2 (8) A;

d

]

Ho (1/6,;)

NOW g‘\\[?ﬂt A (Z_ vv\,au,v.\SFaLd wr;e‘*m ) OOVWe’S:k tf
&y X oe

we wa_u/T
w s AL )

-\Ln gew m’\‘\vﬂ ’2_~wau4g,.wo
\ QA \I“L,
a  wey aﬂ MML-JS*HML\V‘J e stewctume spaces o/j 4

%) HBwa
C«orrwivowv‘«‘Vj guwc\ar em — C ‘

*“Nk ansSw

jl// JW_{ \91\[{ Yy o= _NL‘IE". Co bordism

at I‘C“Jf‘ wkir{m

OL/O | iwlend g(-r‘,yv 0‘“\‘*??4»4

] \ /| D ot i fpsrgp]
. D D

‘ i ‘ \ |
vk -\ -



_,Y W .Sl"‘ow you

&‘\9\‘«:4\««
S'ﬂw\o(‘ S%o fw s

W

LWW 4\’ S‘\er\. g/ a.«\

= Ay sleing  diag ram
iy
Hling) e
Lea  Hao ‘\‘;/
oS
-1

')RQMN bH be downe:

check Hlend 1" resuliivg dewet
iU 1\-14‘14..1»\«4 ./ ¢l

o chrone of bas»> ™ ®)

04(;».\ oV :

',‘-C‘ Qrtha stei vy

@

('\“t He cun aboe 4o o # @ ‘Mr"l‘cw\“"t/

¢ D & Hmt)

labu“‘\v}ﬁ
af ciecws
by bash
A

Meds exadh il

S"(uc-\ wrt

oj Al wwro.ﬁ-l-e

g(acu

@Olra@s
/

Cuf”
) clpr

qu\b‘\(af [



whil 3 writle. o

(, 3 Lw“‘fasu( aq %j

SMJ\« we;
\_(,Lq;\ —\’('J.re 4w ‘N_LU oqlglhu/( L\iu‘tzrnvll

e conpuid 2(3‘3) . e —>CHe
9_

,(7) &J/JCF:L{ ’\&' Wt lhad b r](,‘,(. e basis ?CJ7 G/ C

Haon

OIIUL we V;JUM/ Su(ﬂ o b«SD ) c{rL“,\ ’HM (Lu:‘w\ %
a g;uu\c'\’uf b—ec_aw ,Q,?As{vq(guj" "‘\ & a W\Q&"tk (_f

ve cYoc cpum

Av\,(J w? ogm() uO‘J "Hvost uec‘kw 90’7«(,(7/)

-~

5 ) e &
(Zﬁ{ )+ 4 L W .

O - Crm@
B\ Surdos go op

wlt s g'{r\‘v‘j A«‘qgr‘um—o
go ALM'-K.]
. awd ‘”M-r@{! $?MPI7 [
( Wy 4o _ﬂ:‘.x NS )



La-»f ‘P\N 1 o u*d Solm - e i
e TS el @

”',/z 'j_,& F.e-2 corré p ornds H e |
1
baacdeix (/.\,) ad G Co D correponds b o

l/vua'tr‘l?\ <(\3;) | '—{'Lux e . v:q“urﬁ( 4 caw ;Qrorw-w"‘\\ o

5 F=26 c,orr-fﬂ(JO“"‘lﬂ to Lo i SI]"AT[‘"B:{-

“

g;; : Ai)' = HO'«(OQJ‘/F(C[}) — ﬂ;,‘ "’HOW(d)- ,G(CL-))

w
W

X > €, o X

‘KC‘_: F(C.:/—-.r C—(C,;)

> ] - |
Claimn  2(x) /va\i\/ = Z(Owl
)

Fcﬂ Rec«ﬂ 4M . Vec'hf — Ale il +L_( s"rudw-t £ A af
J
S 0wt gu\uc“‘«f F ) «@ W"-P CC - F(‘j Ch cl) J
Ja o case v: (fel)eg

PG ok eq)ec,

Lhrs 2@ (Ge)s )= < (Sot)e 9

: e {o1)os i |
,RHY— [ <, ———— C)- & (Cket.() L} cj Q(let ch) ] \/

=



Similarly /O \ 7 Ui Al @
| C_j,n (AWT‘,’ ng‘l “lr""-“J'

C‘a}w Z.((S)

AR

—

poft et A (Brcoqea)e Ay
Lhs= 2(p) (8]= pef = rus =

S:Mla:l; : llz 2(@) d’
fﬂ — ]cj

4

Now we'd [ike oomrw\(@ Al image  wnder  F 0/

Sownl hown- invu+2\9kz b~ co Loorob\sM

Recall 4ot <[ a fLunctor Woogwes by a maleix A ) Al s
[ g J 7

0\0(jo'»w‘1"R51 gl vy, e “boujuj-"( ‘-}m..,(;.u (A;‘)” , Le'l/ wer ko1 4l

wnit  and  counit ‘d ¥ a‘)b\-h—u"‘\h : -

s

) i ®*)



Recl that  we had aob'uv\d'\ow’

ab\.A —Hp.uj ‘Ht'oﬂ OLAJ un A o-J we R 6L w & s
Srgert oA A= 2(285) M,(.z:z(e)

%uf‘ an acf)‘uw\ohaw W opere  Fhaw Jw’t the ]u-cocm“v‘ ‘f whead Hha
'l'" obo c,Pu"a;\M :“'\-L o(u*“ cy +le uwv\“‘ x couwr"

o jo'\v"" Do

= One we fkuwow z(‘t?)/ we gt |

¢ Z(C/IC{}) Tudeed, 7 we
| ; &

&)
Cotv € @ o (c.
k <‘_®C). ) Sk

How (Ck, CL‘G-

(5"”“““'& f 0 amig )

Lfie/[’iqthwq [ﬂ% co(uw\k] /

O
. 2 ( 6) — |« = fmleieq) @
E . How ("5e<k,<t') —C

Mow € <)
/

ev

) ®

< )



Our M’* goa—p I3 "|‘° cow—r?l&"'(’ Z o~ | @

o f;ag ® . 0pg-
1 @ i @
— — T

Shap el pmf.
e

e

A.‘ dazs po o , e  balanced cat €9aty o Lou\,é‘,u coutaim
U Ha fate b determive Ak TQFT 0 dlerts sowe [reedow
o Wy, b g @, Lat's pik it b be

. -
[N |

l
> \9

/;L/ b 0

L R _ - !
& v(-Lx ,&v& uf s'{r\‘vj "("7'\\7 ﬂ“‘”’}“ &,‘, Sot y»‘f -t -be atf-*lf‘“":“""(

“ L = e T k
wM'(awl’ b [&&r/ WC‘” Seé€ ‘fu ! D= 2‘:— J“u‘(";, ‘ Se C‘LL &-{g,ﬂol‘. ;5 P& =D

bw‘ ar MMM &ol:l’
A 5} +he V—MW]

T4 Lflows dhd

thf\} “L'Q I 1 —> “‘5- beca_u,j.( ’Hﬂ\.‘
. 00(.,,”0(:». T’_ v‘r-\\l\\“'q : ‘ m



_—[-0 covw[)w‘k" @ lﬁj S rewri{{ ﬂ‘ oA '}L’*—
C,owra?os‘—'\k‘“ ' ) o ]

folo-To=p|

@~ (9

Mos" 3,@4.—«9 .(orwu R -1‘3—2‘0(‘

rt\ere/ I'm uf\'”j P S‘&jj.&f’[VQ nawme,
and well [l see tht d; = O“:: diwa (<)
bt Lo the noned d; e ¢ et unlkinown J

— ‘ t
Ié I  5‘> t ’ W oa fewied  obor dism 1‘
(:'Z, N' ("hN'O Morze s‘.pﬂu\ur(“':”

J o cancelling -posf“‘tw)

. . - J
- 2 :

- ) - »
: i .
| | |

- ¥ i
i | |

1 /

1 y

J 1 { |

t :

¥ -



Now \l—\(l OOMG?M“*’ Some 3“ han, g-o(d Tavac, awh

® SE=
2(s?)= 3
1 b 4 t—0 ;:
e S'xSZ:
= =y i;'i,o‘; OL i ;iZ'J;l —> ;}124}-_1
® -T‘B?J/See Lkeu\a(uuvt] ) , ) -
3 4 g
e S (v2) :

50 i’},) M"t an 'lv\va\f'iow\-at',

Ac,‘\wqﬂ;/ VMOLK(O\F -[euror c,a.‘f?:jam‘w &Qm‘+ r")mo(uc,e,

-KU“"C“""’ (E)ord\.l) — LinCat (saow.ﬂuw flay do, bk rarely )
[}

T‘Aﬂ,7 ‘)rookuu guuc'{'of’ %oﬂ?{}) ~5 LixCal

Y

¢




L mm—

—

—
® P
.F'_um (%Or(iu 1
Ly}
sd. e 269
’” S.w\vch

e

Moo\u\lcxl‘;{y‘:

COMSTOLEF '{'L.l 'Qo%w“j W[oor(L\\IVh i

o.‘“ fJ»IM

ciecle
0‘, Z-La—f!&

/ Lia Cat)

ol >y

|:)
G

| Now I

*

A haudle
%
2 - wawdle

art 1w

Cahwu«
fasd-m.

& Ak
co borddym

1) Ak g
Cy(l"-i(*f 7’«

diteo mrr'l"ﬂ"‘*-

Ih Par"}\cu\.l«r J‘
(h\/%"l l”(‘

-

( (’?74([{‘” Doujlw\- §P~ V\Car)v)

R\\o‘ao“- Ca,*%jrorl\f/?
sl. 4de@ n simple

L peodelar

+

“Mool«lor "leuhr Cu'ffjor)v =

W

M
of Z

®

oot
4 [

+€d )’ou WI‘\/ w\,ootv\(arfl}l 14 Meob-d('.

g

Now lz’\ I)’

O’.
B4 00

ap)

1

g . : i
J

)

Camr)u)hl :

$he mop 1) inventible,
So "'Lu. wudr‘.x skku be
?w?rg'f!b‘t.

- i P



©)

A\\ —\\/\\i bé;@ Saio{, e @ Som%«'uj }W«‘zor*awt
’HMN'* T shodd oou%m o you
WLLO(/T T've been —{q\kw_»y q(o IO, TS hﬁ C/Lurn — §; neony

'H«Qor)/g wlﬂﬁj I(U‘Q beey ‘k\lk\@ abod U f{erL\e"hkL‘im-—Tumw
. 'Hr<ory.

ﬁu LQ“ \“{ti NP, Tk,f"-tu
merrc:

C L\Q«‘u —S‘;Mu,

"H“-‘or\‘@’

Fix o grup & and o (eved ke |
By definitien, | ésc‘k s e RT-fhers  asocabed
ot podalar  eussr category erk(L(}).

« LG= Map(s,6)

° k ~ cg.,dmﬂ -z;c"{‘w\‘au\.

° “Pos'\-kve e,vuu-j/” pepredeurf«-'fim

/\/Qx'{ 4\w'.37/ JeW you @ @uuc,Q ,/ 'ﬂﬁib\;) 4L~+ You can do Qq' CS dYeortes

ond dhal voa can't do Sor 3e.wz<-wp RT «{-Leocte;‘



| |

L@.‘/’ I~ FQM\'WJ You '”ruvf ‘/Llr( 1S .oN Chern- Simons

'('L‘wry —(;or every (Auw,au,'f Lie growp G and

l{vd k .

—I( C s an O\r‘ﬂf'{r«l‘7 Lomrao'f Lie g roup, *“Alu ke 73
ang {[gweuj 0/ Hﬁ' ($G/ Z) ; b, LC we pcr/r{(j 4o -HsQ
case when G s S"m-f(z and s‘wrb coneggc‘fd , Heon Ais
Cde-omoLOj/ group L calﬂowia.[é' ISorwor‘;lM*c 1 /7/ awd 5o k1 jMT

A nudube/“

Now Ahe clain

‘Hu» m*ejol‘) uf ()os'w"iv-‘l QWj/ re(;refew'\q:koh 4 ’HA— )(“19 3(0017
d 6l ko (ad ol Ay Lt ok s )

Gut Al claim qj’ coucse  eedn J‘upf:Q:ca‘l:w/ ,
because The i o daliwition s i wT flot
’ﬁu- Off{(/;aj &L{{w{‘h(l\ .
CrMam"LAIM QQQLA +\/~Mr7

wLJ.rf A i | a wnuﬂo’\'\v‘“ 1- ~§°f"‘~ M Pr‘\mcii;we

9 € e . G
. {1 . N ’ ) : i
c LiiaTwly { N izt B E ]
\€ > Y o slsrpe G oy > | W i Wy ““;\. wgy ! Moww | /



So what door o do wha  coudmuted il (2)
‘Suua a ngmug‘\aw % TUr@'J o (’Q‘Ml’h c{ 4hia a2

g p

ove  can do

@ Path wwlegeal quawdization

vl o ?:; -t gl el M ) Y gwm E\\r d D Wy . Puj[f‘
1S[A] * |
v +\J / el ‘( v € mA o “‘:' D s‘"‘?‘%(ﬁ‘“‘ d ’Hwa" ‘{\L
N B‘IMG_ (M) | )

makes Sewgpe,

' 3 { I -~ C .
——[-L\\a\’ v SJY?:.T}: fen *!3 9“\1,‘;‘ yz;“_,. -“( L{/\Qf”" >y oy

" 5/\‘\/0\@’?,(} 1..\,1'.‘ 0«{ . M )
A

C) ne G‘J‘p ’} {"( ’“"t W j ) gwe  Caw (gt 6 Y o ;‘g;,{;;r ‘}D J r;,
Yo EWQ & nganing 45 A EJ‘ o lbowe C‘&:Ip [CFST o~ T

¢ t

L SO)- Ca w{ 6’«55 S{oj: Qula @ ry Y i«\.,.c( £e “ﬂ’ o X U"‘{d: oa

' s o Aldery,  Sudesef
w L fav AATS 1§ Qun oScovalory 1a g , fe
ot a v S ,
/ / : : | N ) N
A ia @9

Y o g P o C Tt ek Po i

—n\v ﬂzo\o(o me o 'iry 4o comqyu&c 4l
cr'\hu.,(? Pb}*—tt Gj '”\-Q (o} (.’{TO'“ b4

Say £ 55 very Swcdl . Thew

&

S[A«€] £ S[A+ & [ 4 (edA « Ade+ 2 E4ARA)

A

N ;
"“’\05@ '{\/‘io (,,.h\_'( ri‘b:,.’{'\@:-,f

= ) 7 |
, are equed by, Stkes” tam
! ) .

\__‘ﬁ’
and 50 we ’?"(ﬁf =9 S Ar(€-(dA+AnA))
: 5 |

:



Rr '{L-l C{)MVIQC"('\ O A ’!D %e .o* (,(“';'h(oue @
o'\wj "H«'\'S SL\‘OMtd ‘ae - 2elo Ve wLx;‘,é\

P ) cedical po‘.wt )
U chM:va(eJ + Saying |dA+ AsA =of. Tw ofler

words | comnection  should be flat.

’ | { { { - : [ H
s (“‘ A ve r.y SJ(“M & 54(7"1 P(ﬁf_ﬂ o (E 1= i eV wla 2% ‘C N4 et 4 Wl o P/’
\ / )

) ?
awd 'HAQ 5 0{ whow o] ¢ et ‘Qt’:“"“:‘ N 2e o€ ca ","xﬁrcq 4 ka
~ {

]

“classicad so(u‘{‘\w :

l@ Cavionicef cTMaw"‘;Za“im\ l('r‘a'm Honioaw Cormalisw)

‘—TL\TS ¥ a W-HM)O‘ gcr“ oow?w‘\iwj -ﬁ-%(‘ Vc“i’u"@ U:;.

' [
Ale chavf‘b\‘M f\:\ eld 'f’w,m;; on  manl §° b o
(26 d/'\ Ml ion one (\V\ our Cae \., {,;:I\z, con ) .
7

GW*@%,c\ Svr(aq z we 're now 90"%_6) ‘l‘o
g‘&arf 57 /evo\c’{hj ot 4L.g ;Pau of c.larxfcd

solat oy o z\ :

l‘.; a §7m r((c"kc “"““""("“(

Q)k(d’fl) 21’,‘(1?' -lr(ol/\p) é} L ( ;“M B
, “g“ space a1 A \
o d F%r(of‘ws ’_jluh«ﬂjf‘\\c Jurauti 2ats o . of Bue" @)/

40 gﬂ o vector space -



-I,( one  pow ukes z ‘o be a Sb\.r.(au with @
bou\v‘dary awd a/,rp[i\’% canonicad chau‘h?_odiou + H‘)

I o doeli 5 pace thad  nde  wp carryiry o s7mr7(9.1“c
S‘frudo«‘e 1 f ‘\’l._( V‘V‘—OOL-“\ 5l)ace of %\&T G - lo‘*"\d((l/)

driviali zatim  over DZ__‘

o ) y ecrui[:‘ya«)( with o
Lells ol Locé_ (Z/' 2T) .

every

—TLLA.T VMJA\.(\ sya(& Ca((‘i% aAn a.(_“‘\(!"‘\ O‘f LG’ gor

bouvm(ary QOMPOM of 2) wL\hﬂ "ho(uc,eo an ae'hd‘*

o{ LG ('H«‘\s 4'w-c o Vrojeo\ive acﬁw) o +L( oorr"/)(omd(»j

Hi (et Space .

e\ - o

W

© z2@) , s H,e .. el
T T '

%
w

- e

%) re\yreseﬁu‘\iow) . Oj (LG )",

O.g course ’HA]J i shill Jusf

A CDMJ‘Q(:“Are) bWT A:" ,Qza,,"‘ *‘u. J(WU S;(LUD uf 'H'\L Q?Ma-h-m\

Qa.{r oot

ﬂ;ve n *"LL Same C,a:‘z,joty } WL\\J\ 3‘,\1(/) Qa
of ovidewe Aot ndeed cs,, - RT (Rep LG)



‘I SL\—ou\A ?o}u:\ out "H\aj ‘HA-U‘Q [t odyo p SineR @

a  couple of mouths ago a woy o‘Z 4«k§hj
a L0\9mw‘7‘mw and A-(red\y affijh{v\ﬂ udejoci'e/) +o
. w-“ Cuu H’

Codimeunsion  two mans Loldy .

- tle category 7 ) ot
W ot *H"‘/" dad +L7 cons . deced 7 wisted curveA‘“i

| Fre dholmn cov.,.,r,(;_x.o, - LOCG )7 ¢ c\.M( vaco( o

Has cdogov v on  the nose ;v:’Za»pk(LG—).i

o

Here, msfead of o pregranlian i buedl vt vt o pregruniium
gerke we LOCG 6 - Ay ke Stunbd”, A 44‘&3":7 “curved Fred. COWP(.H"”
Y oa Ycu-"\\cdqr ua7 f Mk\'vj Sonse ,f u‘,w’( ‘.{» L aw £ talee

Secliows ':f tlyr gerbe.

V4

3)( now /

-

I L"Dfa 'H\—‘d I{VQ c.oo\v\‘ceo( Yyou ‘”“’Jr
1 nglk(gf) ® 'R%(LG),
. —

_So (ot e 4QU you WM 'TZ(‘;F(LG-) LO'O‘CJ “t(Q

Fist 30 Hll you what dha se of jredacible
dojets of R (L6)  Aeoks Lke.  Foc thed TV
need 4 idboduce o Ll bR of  Lie theory
and  TY  do it by example



My xample will be e dwe o becanst Peo T ocan (25)

_ _ G
Arow o the board | and se AT baes A, B % &

. Lﬁ" e do %z ('.g, Br'-h(él)'

[

oo . A

\’I}\/"«m - Siplt ot
o—en . \_—;)1 = wq,:[‘(?l«.:r ‘«.H;u

N

‘ . - - okowu;uauj Wzlgl‘\t\ v
| Shmple objeh H, e ‘Rtrzk(LG) | |
yar«wdfl zed by A A,
2 I = = ighut ol Ko
o« A> s kK|
L i < m ), . - .. , | | - w'yl q_lCove
Now Wl me 1l you « bil what Tt meaws o be
ndha B '
an 0(0\)?'(7\ r{r R@K_(LG-) awd w e dhat  condi i

€0 mer Qrowx,

j’\‘j eas\er o o(\o H’“W c;f -}L\.q\ L}( ,,ij,‘ar-a\ levJ)
So (%) e o ""w We have :

?‘ 13 4\4 C»ovwr(.tx QJK [.e a.jzbm af G !

Lﬂ b 80(5,/9) w 1t bmol«ﬁ' Po}u*wfﬂ

[:JJ = L7® C with  bradeet

K

[0, 6,00) (5,933 [ (s, ols>) )

“ TL\L \\g,_,q{u L'\f q(gxbn”



Gven o domiwant we;\j(.;f A considar  dha cocrafow(;ﬁ @
Cunile Smensional  represenialion of & (equivale-ty g),
One can  dlan  wdace b wp t o« represestation o dhe
i e gl [

W, := lud v,

“\N[/\LI'C ,‘ﬂ

+§
1 .

guuo'\:(;;m ' : 5";:, 3 ~  ’Hu\.'t ,Ox*‘eh.A +o [m\, lomrr LL‘(.-

c Lﬂ A note 4lre Su(oa(g,c b of
S;uw\ W\ ow v‘Dl ) qu ac‘\w 4 L3+ o V)
s dlew givem by evalualing at 06 D" and tleu

a(;\‘\lﬂj o VA .

NEM rePreAe/u:\u‘\\w W, @ anitary | awd
does  wil  expomediale o 4 reprsedt alio of Lh/(,i)
bt wL!v\ <ﬁ/ Ko P k e"lr—tf( U a way :f

/




NOW Wt e tell y oY abowt  vou. N ew mamn q‘j ebmi@
—S.S; lc’\ U a H"\\ber-’ space and @(H) deroten
Hew

'\'\S akg,elgm Of bounded oper‘dol‘f p

S

M A vown Nebxlmmnm l‘je‘om ov R
Ao i) sad AWt ATA

i a
¥-algrben
whoe A= {beb () | abeba VacA$ U
e commutant of A

e

Le,* how Ho be, VACUAUwA rq/r resen'ls."tm\ o:r LG

(s alwayr prjechive represetadion 5o TU shop  pasdioning i)

G—\v% au m'NrVwQ Tec o™ we  Cawn consides Gl .

Lb«g bop 9(0\»-? L
L1G=={r§aclwwan1}

%7 da (initiom, 4l jioc_a{ vou Newmawn @.iﬁﬁhr-jzj are

,\,\,* Vv own Neu waguin quﬂ ‘or'm T g“ML_} A say Hao

| { 1
‘hroj( c«‘yc'oﬁ\' e

iZPc m -(ftujbd , wir.?(,i-’\
sl [
e LN avt w2

eaw? P h
Go
oY € 2%
{ | ‘

Creetia ey 29 - £

il @ @ of wesibrg
1 'g J} J

Dea 2-\1 < s > o ) -
\’\A-Ur'-&.-\a 4o L, ¢ e

gemmted by b locdd Jop goup om gl |

V&( uhim "( lb&r" S‘W‘\‘{ Ho '

.4*’. i
fara  TWA7

‘H ag Aualb &l.'” Tlls o oA

A(s\x)- ‘Am




Now Aheres « wodwrad W*:m fhat  ariges :
what  wold  hogpee {f wo had  dzuker  sowe  oftur
positive  euers, rc(;resew"f’d?w (st the vacuuwe ) would

il corres ponding  you k) o et Jjeém be  Hu Sqnwe

6o tlase ones ! , !
L.¢ —> B(H)

& ’:"

A A
A (1) ' |

Awoe Jr\,\( answe ) For SO0  yo | awd ,Qor
e other  Lie 9 upo s

awn oT)bu or»uo'ho‘«.
So &rvw oW  O%, euery'“n—{Vj thet 1 Sey wil  hawt -f“{
stduwe .7 o fheren Lor sufa) ,  qud e wv‘jlc+we Lor otlar

L grovpe s :

//

So 'g&r we JMT Irave Rprk(LC- ) s o
Ca“e\gov/ b.«" 1 Lw\ve\\‘* Sa_'rp( any +L""_‘9 aloo ut

’{.L* 'ng;o‘ P(bol"‘f/-f . —Tbl—éj’f UJL\-U"( vou NCMMAMU\

Oktgllorw ae  Goiwy +~  be re [, wse f A

—— -:f o & 1
B Rermnioy og ]
K e 3}(" » £CTe ‘;1‘«
& H(*Cl a dualt
acq  dua ity
S 5 Bt M _w! A



Now T can  agsciale a\g,c‘orw ACx) vt J‘wwf
4o St«\ow-awf.(/om" <ff 4l c,\rc(.a/ bt awy

A - pawi Lold W hats o ever
: X ~ eeansfld
. C7(1,9) — Lic algsben
' z_k jx“’ dg) 5 P gl
° MO;:E:G‘) ~ integruke
. Al ‘ _ Feke goup alsebm

s Coloye lete |

—ﬁ,\’\) .‘uw\c;\or grow‘ i-wu&%tda —}"o V6in NCMMVIK
q\gl‘ar'w) S Y So-ouu&d ;‘ Cfo“"zorvwwa 'A‘Oj',

4

Now T'd (ke Ho make Hhe Pﬂai"v'\; ot
laase (A (I) o W ot Clhern--Sinouns +La°r7

e e—

QSS"§9M Jro i’mu«'go(tb w:'(‘(/\ (ooumriary .

(‘swaﬂ gl«-i.Q-\ df (;xrsp%4rﬂz antil row  we've g
dlot a 34 TEFT skauld asrign categoeran fo dmasftd
awd pow T saring thd i shald asese a0 alele b
« A=W bt thdd A becance T ocan alyans
Acads an aselba g»r s rerrest\m Cq1e_ja9)




-TG*L(‘."j J[LwT o‘kqu}l of P_Qrsr?(j'\ve .I\'I*DIQCCOHWT)
2(T) u me Ko o Quwcter 2.2 )- Z(ul)

vefere: [ 2 (1), 2)+2047)
b%"‘ ra*l’\” - b‘\W’OAM.LQ &cf +L‘\ “‘y &)(’5\/, ( ) < 2 ) 2(6 1“2‘)!1

(A(B.,MZ') ond ‘A@odZ‘)} - qnd +  averd avy Possr‘oh

Govzft«s‘\ax wet// (/&qw o-r y\.o'fa‘hm -k c«ﬂ F\'(A.D

| bimodae  — [ -1
== %

] H(Z | T oxcey
Ae.2) A7) Fw» L

Ak nele Hhat Ho spua HE) shoutd b oedh
Tt sipace (L°c (Z,°7), f) Hed T had  Fulked

o\laouj eqr(\\{r“,
" lee beau"l] cf 4 T Aed Hle g,w,r,(y,ff Jaauwr(-t

H(D ) =

: i Quougf,. 4o daferniune H(Z‘) S}or ar bt '}rary

‘SULFQAC( .Z 7 be Caufe w @ art r-ow 9(%“/\3

)i Lol olong Ao pawboles  with  boundasi.

)



Now w‘v\,a,-’ (€ Ma s +0 '\dﬁ you . B} WM @
Cll\erll\" S3 mows "H~L0|7 assi 9w '}0 o r)u']\-?T . VDJ
1 w‘\“ 0(1\07 ’Hu \J‘“‘SW{ and s feqa( 4:@1‘

*“dﬂ yo’V\ L\—ow .\_/\_/ﬁ. Ctgfu-‘”"; yj you\ kuow
2, 1,

(A(I,) awd (A- (IL) you Canu Qo‘vwrvde (/4’ (I, v '17,)

Adwlly/ woorder b do that 4% roaventesd

40 let 'H.u. i—W‘-ﬁ"-\‘Qo(fM avm\aP @ laH—._ —<_— |.

I, 1,

Algo; ]h“&rvd/) oré bor{v-:j, Loty do Al
C'\rCﬁC: @

WQ l(MW C. QM, D Y, 0\%4( v, wawl
Jo recowmdruedt the _o\,(jabrx Fhod oorrw,aowh
""o r‘-L.( w 'Aool-l C \Fb& .

Mare yqu,u// S"W”” '{'L-—v\?f we L(V\—ow “H/-k Cc(g,e‘o(v\
&Uao?adef/( o “5(«4.4,2/ y f,m(e.rva,& fc s! p Cth—ri w_
wed 4 ecoer A (s,

e —

‘_ﬁ\@(,rgm Ld glk}"m'be, a )-cover Of Sl'

Fhew, AG') = colim A(;nx;))c (%)

,'1 ave ...



Now ‘1 J\M'f l/\.ua( -H ‘l?ﬂ yowu - W\«»w’f A @

2* cover il

? )
? ?f;f T,7 o a 2-eoww i VaxyeS
3 ke Suoox *m | {X,y}c IK

MON ﬂQMF‘\%/ @\V&a F\'Wc; volir Ne,uw\(dhv\ 0\%}1‘0/’4
M oawd N ond Mmmr\alm‘!m | M« A7) — N‘-i
’Hr“'@ 1) 0\7 way (7’ 'Qorw;;u?

") «/ AG,1 stde M

") iN‘:: commanl el ‘4 ‘Ab‘/i—' w N '\l

"HA-L c\j(MeA vou Neumayu qgje_'o“m_

~ e f Be B LN
e fetim [ AT |
i \MBAR D T Aigl Abjie ke

Now T wad 4o dell you whed # 7 dhaF
we are  glaing over.
Recall el ot can think of M and N aboe

an be,'wy leu@uuq Cor o category .

Similarly ARin) v e placcholder Lor @

®’Gl~'t%(/or7.
First of off, Hot winderlying cadesory it A1) waed,
Avd 4kt |® Sunchr  comer St e Sat thed we
hom dwo  wim Ladings

e [ )
&)
b1 ==
3



Now  dheres a woy of rchMr.M:rj oM
Hed  wsing L"’T’ g
s b oy

}'\'J (a c,e_r*ﬂv'\v\) Ca’\é’qu a/ [_IG. _ oo ok ltg
wL\M 4 oo idat Pruo(m/T c,orrwfow(o +o

ventied s—(—nof:(rj ,,f ciecdon @

W Hare's ot doaw-bade  pith  Ahat CM'%"V,

whith 1 4t Y ot o\yﬁ‘rth_(w:o wwit objw\:),
Bt Al cam ke Cixed /v\.""*c;v.ﬂ w1 w3
(ke & presed  you oy u 1 imede ‘;rbrowv?

of whd CS . (pt) showtd be:

\ ;vxl-llw: Tl c,a\:\ejdry gf ‘)c,g',"hw L’ NG y

—————

(Qpr?fém"‘a*\cﬂ'\} o*g -HM bused lOO\v 3r'bu»‘)
has o‘DjQJB the uwﬁ-}m; rops

N6 — v
st ¥ Icd Hod doer not con Tt Fle  base
poinf xes' iu s nterion \_\\M ~ Ho'~ )
1.6 L
(or H=wl, )

T ewrer V“"’{‘“WT #ogives by Counnes Lussem )
w ""‘J no
m o A cae of LG- o (M )

ﬂougu o raded

Y



