Title: Grad Talks 8
Date: Apr 06, 2009 11:00 AM
URL.: http://pirsa.org/09040017

Abstract: <span>L ecture on Quantum Groups by Lucy Zhang</span>

Pirsa: 09040017 Page 1/81



RS L

\
WV

g Lt
d

INTUBOK )

LAl '_)' L}

———
e e—






\ II'\\I;U'i; I |\|'LI}L' LS 1A f ¥ I‘;'Ubfﬂll th.t_[;ll}.-';, A VY g )\ O

!}' |
|
|
|




\1LILI L}Ii'

\ ixnl'h 11 A

’I\:t-'\-”, N /\\ :\ﬁ k.n ~
— <

r INtUpor L;.-..tu)nt_j







— — - e




'Hn bioon f\\“ L;}_‘Q \'J' ~ ( 1—11 : I-‘ p

5 a beaidod W "‘!I" &

el

¥



d W |

‘*{1-”.”1” f\:\ L}‘n \,M A (I}_‘l : J} ' f) , J_\,f?' ’ c)! I@/ D) "";.'{;“ € el ¢

[ | ‘ -— \ \
e }-__;,r".l"d”'}, ‘\\'IY)J\ r'\.\“\,l\'\ﬁ A ( \ ﬂ“f f'l;"ff_"“.f'-"'hlj'l --*'.ut'l'l."ukt ’)
( . .




— = c—

Ribbon Alaglora (W, p, 90, &8, S, R B) s |
a  \ornidod \\n)-;f q\:},\nﬂ-% (S not ”1..,“_,1_}”.1:) averdin\s-)
th Ocl-l st. O is cantm| A/ i

g ‘# A0)> (R, RY (ﬂ(ﬁ;ﬂ) '

EO): |;
SO):06 |







©
S

R \pponCategocs. (2, @), 1, ¢/ 6,4,

|




(("r{{_} i E .i }
)




—

- \
‘\}.\;lal'l- {“"J -1'1 A ( (’_-’J (J‘Q}}L; e, r‘,’;t \ Q)

\ {;.'ll.-rf.--l . i y
e, ded ¢ “'u'J""' 0 '

(f_',{'-'l Q=3 =3 J) 0 r,viLf

11.'-1“1 O
L * o N tufo \ \Samey (v Vi
( ) y  #
{ i
L




ir

_.-\.-#'

f*ﬁ*‘




‘\) L\I'J_U r'J._--[:l»““ﬁ))’[“"'_'.j' ( (,J (’0 ) 1—1 C, ¥, ‘1 d

Inra, de A ¢ r"'Lt?jjjr‘ 0 _
\ (- {;‘. {{:‘l
1S emoy I’.rh"im O"w" . \ o IHL./ L \"‘
L r -~ -[\
ol J !

r \.‘}’ W ¢ "(_}u[f‘)

ijvﬁjm‘ (‘:)VG{J{}'&D ("-\,- v ( v W AN A ()w‘ ((L)V) |

I :.
f‘. Li f*””ll?:.'

Sl
(C 0.7 e, RIc)RCRE

* ¥ "

-{) - ol N wafe l

\V/4 V




St. \/ V, w 0o(C)
Chow= U ‘“""“xh( Wi ana Ove = UL)VJ




:_, LAl I‘ II,'I

vy

\‘fm\uh_*ih—c*-*kw ( C, ®),Y ¢ o 9>

\J L Q?n!! T {f -1"
Iraidad  CanePRg

et |
(ic \

f 4
(-, I ({} i ] i = 4 ILJ o ‘J. ) 0 . o ' ll_r (;;;if{’ d

( L iy e A O ‘\ | Semoy ‘Jm'h" 44 ()'u* \/ (« \/ \ “/{ \
llk) 1™ el ‘\( illi ‘

- { |
s \tisy \/ /

| , \V
ST \f V 1.'Ja:_'(}d{(\-\} J , N |
L{ Jﬂ‘}u_ Q)V(ij ® " N AN A Oy« (() U) | ;.

[If;




((

£
\

v,

ol

!'__.II

8 r;_-L'('_i. ol *{3

' ; /L ) 0 S1if et ora, Ae A
ey, ISy (-
- r—,-" /_\.J'I
et &11{{].\ i‘:lfﬂ‘l'ﬂff\-}‘“" OU \/ L

5\
oL, \f \"’f W r':‘(}a[(') \/
(f J-.';1:jhj"- (‘:)VGF){)Hh C"*\r:'\." C_ v W/ AN J\ ()I._,r‘f

k'\,/




N
‘.1“‘."\“'"'1 _l':t'h_.}ﬂ-r}‘ ( (”-’ @)1 T\“’ < b'c‘ ' @/: - . | mi."

O\ e ---l'-*.
Sra.ded rf,».i.c,.!,. 5

Ou Lol ‘\/ |

(( (,-;_1 (=i EJJ{J_) n r.‘.“'(_.{.

L .Vq'
I;‘) 1" o | ne Wl \ |'_w.[m:|rpk -

st. o V,we0e(C) . |
"i{ Vi n (D,@}&;_h (ﬁ‘v v C‘-’ Y HNA Ov* (;)V)




') " ,c_”h"‘l

A
L(_*(-"n_f,r.,'rr,ul) a siric

.r) ™ ey neL Al k (S eeTiOf [n.k"n'-r""h

‘ ‘_t \}'J \KJ ll-'.J f."(jlf::(.—)
i ¥ . . " "\ N III
:J'-r"'.ﬁha" (f JUG)()&J ( "N‘,‘”‘ C-"v‘ ‘L\; AR J‘ \ ((L}V}
\ @) T
lh:" ‘ * JL'
||. d
An.* ” -

PreL |I1I:
W + o |
o AT



1')1\.‘, { '-"”l"‘-.t

l-; l\.rf. ] [_Ii *telal, 3 ,
nLaieaors. ((“f@,l,c, L Qn)
b i

ra,ded ¢ oACAD 'r:{_
v /

([/ J'r,-_} i J Co y ‘-;J “L ) 7l l'_l-',;( i{_,{

)
' "= all N o l (Semoy ,1.'1"|~"-|'V\, -
’ [ ()'.-' ' 'f\J Ilt'i./ ||~. j’l fr_‘; {'{ ].F

St /' V F-'kjl':'(}lﬁ{{‘_j %
O
{)ﬂwf ({)V@_;(‘)O (“x'?*-‘c'“‘-',\} An A Ove A ) ) .
p— - I' v




{,} |1'|. ( f.r”l'.,‘l

AON= (R, R

k_]rﬂ_.ﬁl o A r [,ll-l.i' ?;r*}f tS

(C @5 e, ", oI SIC A
| ? " v \ raY) \ ”;"‘- (“lf{ .-f-
L) - ol N Wl ll |Samer P‘* e lad ()L-' e \./ L' Je

St V,we09(C) Pk

; [(j‘...\o-.f- ﬁ)vf"f)('ﬁxh (Nkup C N W AR A O“‘H (.{)U) |
l‘ " 'I I g ] .. JI." |
®» o« % T ) (& J Al

=




O s ¢ Qiiln.\l

O (Ra R
E(O)=

N (0): 6

R Catesers (-, ®), 30 B)#5-©)

Ao 1.t }'ra..dt'ﬁl
((_' Y ML .",n\) a sinict >

L& T\ OY [‘} WS Ov _

V. S, \J VI‘J\}{‘(_)I.:::[(')
{{ J'v*,'-'ﬁrjh- ([JVGJL\-D r\.u:-.; C W AN
\

|| '

-




) ||
R CL e
AONE Ry rg
E(ON=
0)= 6

lll J I'__‘_t \J VJ '-'U-'r"(_'}l.:i(j
Bio= (O.800) v (€A 5 |
¢ - I ‘ ’ | ﬁ. (:(L)u) /3]

!
lr'.\a & 2, | In.. “reb v
| » f-; : 1 i _‘ _.."

\ ¢

#




)i
) = { p'll"iﬁl

ABYE (Ru RY!

E(ON:
SO)z6

mra., (;l-' A @ (:_.L(‘ A9 :3 W
4

f) i ndul’rll |Same 5 WS
[ Ou = \,/ \ (A0 (&
Tl \ 4
\V V&




O S cantya |

AON= Ry R)!
E(ONE
NEEE

ST, \J \/_vk}c"ff.-;{(i

\‘# i ':{ J‘v:-ﬁhr" (Dvﬁ'}uhh (\‘t.r N C YW A3 O Ve | ((l) \7 ) /)




S Cantra |

AONE (R R
E(ONE |
S©): 6




1_',} \.‘. f p”h"&l
QODE (Ry R

A
(< \ ' b | O\
R bpen Cutegors (2@ WNNBNESNE)) Nl
N T W oW TEL { o |
ra ded 0 bt "; ¥ {l] 4 |

lf( j{r'_} | (=1, 'PJI’ rJ) a ;;-{;1(_!
a \ J.' I . .-Ir’.l
(Samey [,j!h.'- "\ O‘J : \f' ":_\__j__' \v/ |\ S LA L

1 L
st. V. weo(C) \V& \fj
Ovon= 0,000 CuyCoiy 414 (fi (Bv)" g
[Bad i --FJ‘J"| U.'I':"ﬁ |f' (2%)) )

'| e J.

I‘ ) i~ e AT h'.ff}' k
\

e
p—



1"} i
S Cantys "'l

t’)tf) Lf\. I F\B

‘\IH\IM- Ja {'.i%‘.il..';u'.uﬂ ( 7
’ "J \j s @J".'l & r“",“; 8)

r—,'{l’ i [t k]rfk.dp{i r\{_i\-L{',o"')t?." ."EJ

((fi ",-f.fl"'-?’,ul) 0

i "nthlfﬂ\ t.l:,cmnl'f.)lll"-r'-r"’"l Ov A .
\Y

*‘ J. oL, S V we00(( )
} en i v'_ﬁbJ (U ‘J{}ﬁ-h(“v” adf)/ AN O ((L )
: )V --a~.|_a

| , J V’i"\ [ 5 J |




) I ST r"”'l'"-.l

AONE (R R (D®O

th\,....1__;'_“_.‘-._{1*3:.1;_::), ( C, NN o)
((- @ ), e, b J) a atrict Sraded r*“_.te{.};:—.--(!' with § - /|

Ol semorphism Q0 /2= V (M 0|

£ Wi

oL, \/ V. we0o(C) \// v

1) \Ovon= OOy 404 St @v) e

2@ Al ey g o
’{.J Oa. 11 “i r | A
J l_ ‘ / 1!"'},1?' .r'll || . '| )

ne Al {




_Cajogors. (2, NEONAIRENBHAS;

)
o d) o S e

(Samoy f\;\h'-rﬂ OV

{ N wafo \

\V/ V w) & Ol {")

\ ( v () (-, ‘}3(‘"-.“-" v-.,j AN A

b ) \ "'.] F )
ll" '_‘ ; / (1 ) Y,

i, 3 ' (‘ \
()




|
| ..-!"l { D'*“”ﬁl

ALGJI')- (R R
E(ONE

\
/ | o b {’l ) 1 €7
! .
\ e e \ \ [/
i aav MHW% ) ,( \/ =
ra - L nebafo \ Vet | *)” \
LS - 1
- { L
\ ']
\/
I
=
& . ('- dh A o Y
ha\rl'.‘ A\ hﬁr i
\) 4 B
| :""kl 'T_...FI ll’ \74 '|I
ey t—
F - : l
L= ) .




G/ IS Hi¢ erh-\k
AOVE (R RY'!

E(ON=
S©)z 6

N\
\ ¢, ;t;!’f! f S)

) =Y,

L'J ‘!!!' “l

T A )

"\ m\“t,_-ﬁ__ _(_.*LlLJ}_.U.I.#} ( ( / (,\(; i
\ o a b W y,
f - .t 1o ded C onNe i‘l"" {{.- |
[/ -'fr'ﬂ--I ; i ; & Lllj i 'IJ ) o ) ‘1" s

{Al
e : J‘ilf-’
L'tf'71f‘"[¢1'“"'ﬂ ()u \/ s \/ | /e K

£ - ~ ne Al \

\ -'__‘_.f \S V, W/ r.-“(’f..;-{(j ; ;
2 \ | '.‘1 {4 l,;;\”h' (I}U:‘)LX\,D (“u \ ( W AN A ()U‘T ULJV) . )
: \ \ \J | ¥ T J
i X . . | .. .:."__. X' r‘r_{l f,-i_"' / \ : Jllr AT
lr':—,.l : ] (1 ) { vt | : | J

/l \\I .I'||!_‘ (.- (,( \_\J 1|I

A A [ 3




.n’1 o\ WJQ

_..-"""f




Fm-t-,-;flh) o' [7{1\;\;“;-1 (}'Iiri}hrl
_...--""‘"""‘"“""'#_F

“- 1"!-{1-“ j'r'l'l.
1,..--*.,.-""—'-'-"-'_-—-;_ _-;;J

g

/’. -‘\l' ]

\./ N




o of (Riblhon (ahenb!
} . ‘_...-l"i.n—-'--"'""" -}1-__.

g—




|

) s %J\JL*‘ (?"L“‘
I\ PH apd 1“ ”1. jhtir" \ }‘)

o)

N e ()

1"}Ir

.I"\_ _J




) O 4 LJ\ N (nlf tl"'
\ ¢ ?n"r'wl 11”1] y LI:.,___...-—-—F

e '-}

W e
















Ug F) ‘\)Hﬂ (ru{' )*-”
...--""""

viviae i@

M.
\ ¢ .\m‘nl 1»“' )

K d,-{)u, CY

)y @M v
L% = chS vJK' Ji

AVENA O




V"t "“'h‘ “S F: I' m-"\_) 3 ;: nbrit
) o Guley o)

—

I




, 1 JL,,;\ fke
\ ¢ o101 Al 1"1"”1‘) ﬂ*r G J-;) ’

e »(r ‘. v'\ v
- el by b

N

\/1 NG I — Ll
[\ « VX ()
N ’
. ot ) N W L
CAPRY | 025 ) f

\ ' |

J : J(‘JH; 'n’)




F”h" A }v’tr;('n} f)ﬁ tp ‘J\)m’i (:"]‘,“" }-’)

= () Chive 2
\/VG.O“{@ b, 7 W@ W)

&b’ = (J_, v,V

VY] O

il ,fndi )

’ F o ,r
( : rf:.{f_[.hn-'dl c_:r\ l'{ .\;han S )

RO~ e




.I)‘tlr”h'] .:;ﬁ [‘2 b'\')hh"\ (},iti}tjf)

lllll i'hQ-"'l J"r.lll\

€ O4C) K 3 @0 (i

t*’/ Al ()

( rdt';)\n_j ok K| bbon «

————

(R L’J l () {{u F} Lx

u = ! vu"{
v

kv*

P




l‘g'u"j\"\'bﬂ Aphr o 7772 Kuu.o onn (labepvi
Ay -
\Hﬂutlﬂ(f Ho]ﬁf f;iLr.bl"‘}rm

h-o 0o,




k'hvf A D ‘<|\9tf) o ( nﬁ{‘,,jvlj

A 5r*la|uf /(iLf—E"-’m

___#-_

\lu'l” glﬂ

‘\ ill? 0,

Ll.'ﬁ) 'S ¢ W n!'tf\]"tnfﬂ (.:\ H M =~




A\.?‘L-Jr o~ Riblsen (ru..{;j:,._,{j
brade d lr'mlfi'c frilodl Y O

l{ q k‘) \‘}:_m

l | “"."I- LJD 0,

youan (o "n_,,:

\ Medg (alfRaly S
l.d.!.lrl k,_;g{i*\ h'QT rJunJ\-.i‘\.\))

Y ¢

| Min L-l'ﬁ) 15 r‘\‘}ﬁjr- n\*\]\-m ( o




v
N P (’nxcijﬁ-’t:
N) l{l # .'T
™

_—.-;-_

gl lepore
\' kl(lu (‘i g nI'

/L\?}"n-r oA
|ff NoPon L0

bf.}'_ A
i

| et |

| 1A

l‘,‘a
LN tk' A
O

( ad\ > h
‘" }-'llc'-l\f {.H\h. ._jQ _ 'J\HH_\;‘.\\))
I- 1 Ln,]'\ti-\ t." _1

't('\{n Lj
. \ \
b‘-‘ A '\’J}’{‘Iﬂ {f

L

\ ‘U«\]"L-fb {—-‘\'
‘h) ) LS r-.\'f.'}jﬁ i
! L_l k-
| Mls :




I'flll":-’\'}::ﬂ f"l""y""” A\ D (<IL’\-’) o ('rug{_;g)')rj

: ] i \ i o \'J YA tlﬁ' {i lllolnf ﬂilﬂdl Y Os
e : 2 o,

| 1WA

¢ pown (U 1".’-‘1

I Medp (alfrady:
‘iﬂl;[‘tﬁr{ u.l\.kk"‘. LIIQ"': tJu;\_\;H‘KB)

S A \"."-J!Jnn ifa'f'l')tn nj

I
L ' \

\ h‘{jj ¢ I’l\}‘)';(. “‘\1‘]"5.[&. { >y

ti'.

I'f‘ }! "I"“H{‘ II Jf




: s RiGyon ((Vatespv i
[K\blpon A“?f"”“‘ o )E‘_LL - )

2 \'H.ﬂ.n e {.i lrlo{){) f(ilf‘dl VoY O

n
ot W bR
A | ¢ )

] . ~ *\ ’ {fl\h:uj}' -
L k @ x}'}f(. ;g‘\f?"hl'ﬁ- { - ‘ l I'l' ‘l'f J \
i f* hiﬂl.;tl.ﬂrl “,u{i'\ l“QT {J\k:\_;i'\\)
\ S & v ibbon Ud('\‘” v

3 02V J
& AT
'i L ! ll.nh{. |‘ ..:f




Page 55/81




5
\lh “fn"l (I‘il"‘u’ '\'ﬁ oy’ *-i(\w e ‘5 'Rlbbt_l"l,

hbﬂn

— W i

(’:;ur-m'-r“ r 2r<

Pirsa: @




v —

\j ‘u\rn'l (‘&H” vr) I~ "S‘..-,,Jm land ‘5 r'{‘-bl’u'h‘i

\ rank r}‘-‘ (‘g--‘lnbﬂﬂ
A P A

B

. Y,
o Strichk AENSer ()h‘frf‘t"‘r /{

Pirsa: @




—

o i~ R

)|
il [l‘-!‘r "#

{ ] (i ynotell l‘rL W
{enye g:m:-t“' r< ,: (¢
”H LI'\{ ;fu

preseiviiy {ke b -'--) :

Pirsa: @




1'1 l'x-'f"'"'-”‘t

i,

ACASS T g[!flf-t\.r }'{ P -
I L duali ¥

fi ) “-_; I'r?r:: i -!-ﬂ-l)r

I TN J

Pirsa: @




e ———

Pirsa: 0

[ oV1SIMA Ko

L

[ STV, LA

r
{?J

A

Eﬂdﬁnhni
¢ o N {‘AIU‘JM‘} [w’

'Dﬁ ﬂ A l -

)
|

m J

\/ ¢ Ou(C),




o e |

r -~
( ot Ko & YA yanant

Gren A (T . Ob(7)
ey eV € OV (LY,

; o e

N {

\ ll . |
|l |, d | |
J i | .. I




r -
( NSt honn &) Ynvanant

T - ——

e — S

( 1RV, 1A BN

Defims F{():=
" Thun we con e Uy

f;“f *I [,nlﬂ{ p

|

¢ i N {‘Alflrjnh) Cl

mnd

]
I""'“‘II
-

Il‘r

.

/e Ob(C],

r..lﬂ |r""-l.'.'l_f'~|-l""! fll

I"L—;‘i no




AnJanend

..\;..h B -[-#_Lf ”-]l."'!‘j ‘C_:

iR ¥

Defn F(()i=

Thin wr cor et 1 )

Pirsa: 0¢




r

[ o110\ o\ 4 jnu‘nnhn"ﬁ
||. Lrye

N

g VeOb(l),

(T oty v I-"’)\*'-'* y M f‘f‘."f")l"‘l' '-j 4 AV "'{

IL);S“N L(U“ \/

I"L\l" s
f j\f"" wre.  can {"'KH'('J. r U.m:llLrU'l'j

!T.'J an Talt f*.l.\l ;.1

NG
=l Healn (ORI} E= S

i (,-’”J"._ l CRVY I \ / "L | :
E(((ON)E \
\ <
L oy e \

Pirsa: @




r -
[ onstrachitn &) Jayarnant

— S

A ¢ HWen r.-,ifr-)nhj d:. Frh{ \/ & Ul-(/.}
Dl E(@)i=

L1 sra ™

I‘fllz‘l*- >

[ A l{,nH'r-"-a.f J

(J‘J'" uy_’ Can {,’,ml [_ Mr'-1i1|._ﬂl‘j ir; an -ru,-\ths.ll 'y




r -
[ A &1L hovy I:’; jndnuhn‘l

e
e _—

il e Ob(C)

t | s

.r'-\)'“t-_u.ﬂ .[‘.-.ltr-)nhj [,

Dﬂ'ﬁ*"‘* L(Lm) \/ L s

"-_ U.mt]luﬂ'llj if«‘ (Ar -f"'.'xlf'»!.ll i+
f

{J\!r‘n e Ccan % A |
puthedad, [T ((=1)1 =N 2\ Al

T




F -
[ A AL lb.I'-'l\ ‘:’J jﬂdm-—hn'{
\ e &

——— i
e

. ] [:, and \/r Ula(r/;}'
(Ve in4 L.;'(m)- \V/ o

L ﬁi[{LrUl'j ‘r" rAﬂ i Mva f\-.-l"]' o
r

! I-\)\',l 1a {‘mltljn"r "

_f J\fﬁ u_’jlf Con {’.fhﬁll "
I'ni"*'f'lﬂ{‘ { Lf j \/

I (.’Jx.] SV

_J ”

F((&)a




r -
[ VIS I““” ’ _in Jnnhn"t

— T

( I-.rr.--:_ -_x .r'-‘--.r\'u_u'* {‘.-Ju-)n‘nj [, m'“{ l/ Z ()l’(/ 1y
S o SR

' .ﬁl,'ﬂfk.‘l.'ll
U.m[lluﬂl'j ‘“ (A
r

| han W Can eviydd [ .
rnf**r-lﬂf, ‘ L[ ) N = ] (. ' {H

l (Ix’-\ ) Cvv

._J’. .;-.

(G A7




[ (L\}]

e — S~ S

i i
{ v U ardv ™ 'l_ 1% I ( A Yo\ PR e .
J ) L )

Cor Vo€ OBIC )l 4 End(V)
{ () = e i) v

L

il
A






u__.j'-.-',...._f- | _ l. . 7\ Ao} . ) . |
Lo \VaE (’Z;r( ) e Enc! \/J i J )t y '
(KW - rzln.r (mdu) N 'l‘l\! \ € [ ) J

If;'('t."x{(-ill'-x‘ l\.nj-'frr.lojj‘*“n,q \ \:

ot \/';1_35(2)* (\J\ Ac )







| ,'"[-‘“‘ NWES

a | J (

] 3

58 Ol oty W T

2 (e ()18 A )




1 ,":r'"‘ e __,*\_ "'_ :).L.L.L:ﬂ'*“'*'ﬂl _‘:I—n‘ L‘-L |
7 },]n..-(/.) | . fi )

-|'|. '...-
/ 1Y)
|




\)

k\ ty \h

(VA
R

= \/






_,__
_-'_'__._
e il - L_’
F
»
r
—— i
|. 4
—_'_‘—-';'--.. "
-




] sl




T




ne |







