Lecture 14
Lad Hime +  fuantssn dosble of Hopf lyeba ( fin din)
D) = K" “Pm H ATHA
() (smbh)= tmb ,  (Eub)(outy)=2 (b= p=Sth)) M4,

$4. Yeter- Du'nﬁ// aodides
1{ v € Rep (D) | them A 0 aw H- and H*- wodide. of wmfd—»&lt/y
(¢) 4o (Pov) =[Enh)(outy)]0 v =) (h>¢-Sthpdn (b, o)

Deb. Lok Hbe o fink-dinl Hopf alyohn . A (Gff - sight - ) Vettor = Drinfeld wodide
A H o ige (V. 7, 0) ohow Vs afinike-dint vap., ¥: HOV=V,
(Vo VOH pe L’uwWafJ dudh Hat

o (V. 0) i a Lt Heoadule

c (VP b skt K- comedale,

nov —28% . wenev his diagoss mamatis
s0f | o
HeH ®V oA " A
idot @) It
HoVe HeH V @H
yop | | ford

VoH “—gg— VeHel

The whary d Yobor- Dinfelel sadidn f 1 ia donoted by 5 VD"



In Ain wetation, e flae
(39 L (b, e w)e hyvi =) (h, ), & (faov)y h,

Fﬂ dl hel, vel.

THM. Supere dine (H) < 0 Ang Lot DUH) - windule  far a nebuoad sluschuoe of a
Y0- modde |, aud vice versa.

PE. Assuna  V ERp (D)) . By previews disunsioud, Hf.?v,u*fnw_
B lem 4.5tV e 4 weliad aight H- omsdide shuatire - 4 fe., e t
w a4 dod Larir ﬂy/{mu/’, Heu He coachion M&f«mléy
frvo VeH, fw =2 (aw)® e =2 vu &7y,

“< (v)

We will show (V. 0. f )6 wYO" by wwrifjoq 06). V he, eV, pet”
((d® ) (T (hey* e ) ® biay ven) =(id@ ) (X (hy» 0 0)) ® hy, e)

2 Y 6) $u h) (fuy » €0 e))

2 fwr i) (y o (Fw 0 v))

2 i tha) (ho = = 8he)) 0 (fipy 0 )

Reeall 2 YV =V < a ad ) Voarly, =a—=4¢ VFieH* acH

|

\

4 LHS =2, (her = ¥ < fw §Mm)) o (hey e v)
= Z (hay = ) 0 () e« )
= Z: ?Cl) (‘(I)) ?[,1) o (ﬁt&) o 4)') = Z[ﬁl) {ﬂln) Y(a) (84-])/0 [‘ﬁm . “’)




s Z (e"D (/Im"")> (e; hoy)
(o) 2 (0 Umer)) © e hin

S § i wbitrarg, ) Aolds, e, (Vo.f) €)D"

(ioraly, suppei (V. 0, £ ) € yYP", i dae H* AV 4
Yowr =) vo Pvm) , VPl el
Vfuu  (frh) O wi= PO lhe v) 7,
b idliws b oweify ). VPl sel,
Z(ﬁm el §{{ﬁ))) a (f e~ )
O e %)y Ao =

/lAaﬂ His 0 au adiov.

(]

¢ —~Stha, ) | (5@) ’4’)“, D
= Z ({117 v ) ) <cf4'§[£(;)), (‘ﬂn)”’-)u) ﬂ(n 7

|,,1(x!) - _
= 2, ({un * Y¢o) ) { ¢ < SC‘»(;,), {ftz) oy D
=Z(n'”(o)>< ¥, vao> = h o (90 o)

e, (V.0) e Ry (Dtw).

It W an fo doie  thet th(l)(h')) & ,,YDH as ep/’efm‘ea.
§5. Ghegrual prispectin of the Doinfeld Loutle.
Deb. A Cuwwsidel eategry is a b6-tuple (0, ® 4 o« L, r) ud Hat
‘b obo by, LeOb(E), wd ~B-: Ex b i oa fundd
L abstract binary puration” o calegory €.

,‘(:1@_._,,%3 , r/‘:-—@.’lé;’de' A:(-0-)8—- D -®@(-&-)

are  nakwred zéamv/lé"am.



W oa, b oc,d e 0‘[9), M’ﬁ%"““ﬂ AW ant o tadive

((a@b)@c)@l ey
"‘wb,c.// \“m,c ed
'fwktfm
(e ®@b) OC 0d) (2 ® (hec)) od ariow
Xa, b, cod,’, l Xa, boc,d
8O Xy,4
ao (bo (cod)) < a® ((boo) od)
Da,9,
(c04)0 s —5 26101 " g i
Ta @b\ L/a@/e‘
a ®b

[Moclane , 6TM 5]

A wenesda w{’qny £ d’uaf4 a, L. r ave gl idewktres.

Rk Maclane’s eoberence theoum imrkm Hoad any wenovded aufqny Y,
b}m'vdmd b o ddud me.

k

owr

Evmple For acsg bisdgehun ‘M Rep (B) is a wwonosdel cateqry in %ﬁﬂuyw;
6-0p . 1=(k,2), VIO ekp®B) Ly, (hoglV f)

= W), aGY o av wad fpodm Ly, i B el wiap
Lygy (b (200)) = Lgy,p (5, ¢bo)a & by v ) /i

= bu . - ew) = be + couditin
Z alf(u)(bm u‘) A (bew) be (aw) . M



Xy vw (quV)gu/”—; A (V@‘W) o defied b be He
camomicd  R- Linea M,YU) Iﬁaw d o a B- swedule awnap

t
@ Ml.'dfim Hu fw/a’m iom . ( U re wwouhﬁ'w‘g )
TR

E_W_Fk' Vecﬁ : Hu Ud’qny f ﬁ'n din'l v. lfh

@ = ®Ik , 1=k “, L r ar abre. (A end O we JVIMLj /'ue)

/
Ao Hmey

" tewin wfqng ’ );MTL'M ehain L’mﬂry M WW

’ Cmml-vh'vily vf wmowesdal wf’q»y " com Ao auarwred 57 hw‘&'«,a.

let @thWWWWm z,;,e.,451,;=5@a.

P_Lf,Alwliu’ma meJcafqmjg is a«»fma/h/w%w«ﬁbn
Po-e— = — 83— sehifpon Hu fllong fonagou amino :

(a8b)® ¢ ﬂ‘—oi'-g cOladh) a@lbocy — (boc) @a
Xa, b c J 1“!:,&,5 J 7‘
(2 8b)Jec
a®(boe) (tos) 0b l b® (c8ay
awﬂ‘"l T/}A,c@b T

g, (boa) ®c —
a@(C@L) __'—J’(a@t)@b LQMQC)

fw ol ab.c e 0b(t). We call (Z,ﬁ) a braded wonordad uf7w1



Prot . Lot & be o balgha. Thoe enish o braiding r the susnoidel
ctgry Rp (8) o oud ouly o Here exids ReBOB 414 (8.R) 5 QT.
Skuteh. Sppowe (B,R) 5 QT for aug V. W €FRep (), defus

/)v,w : VO W — WeV I»g fq“, (roew) =T (R (vew))

9’ lem 1.2, lgv,w W an vom zf B- modateo. Tha 4 4 ey h a{u»é
AT codibim (GOAIR =187, - )
amvwad” .t Rbf(B) tw « M‘a&‘n’ | Pa%u}z

t(f, (18843)) cBos.

A =
Re(BoB”

Mwer  co comm ?

{ VERp (8. eV  dfos  Fr 62V by Colh)imhe
(is o B- biwan = b Todp) =h-v = € (4))

The watwakity o P imflo‘a VV.W eRplb), Voel, weW,
T &4 bos 2% hes

[ f. 60 | Vet
Vow —> wev
Pow (v@w) = (fu 00 (Pos (5 015))
r(‘fvww)(\r/w))

4 ((‘f.,@f’u)k) : t(R(veOw))
€ s B-linan

1l

By (8CH)) = C(R(AH))) . = tath -R =R 4h) /

W Ba g oo B-Ainean
A0 Pyp(1p018)

D



o AT wudition o nplied 4 O VA

H
I qubicdas | for auy fiite -diw't Hopl slpsbal Rep 0ON) i+ bpuded

Sinilon 4o the fu,uhwt double ot hiow ﬁi Hepf w@&/ua, one Cau coufruel
& brewd wivodal wfw ﬂ»m 2 mwnoided ot
" Dn‘nﬁu wnder  econohectim . Teyd - Stred , Majid, ( Duinfeld zw/)uﬂld)

U Lok ¢ b« shict wouoidel cutyray. The Drinfeld cusder of €. dewsted by
R(E), i o whgry whow ohjeds an poc (v, c-&nbww&%wom),
Coov o andwad yom. €y - X0V VOX ', called «
Yulf - braiding oo V, sl for bl XY e ObLE),

Craf, v = (Cuy @idy) (4 ® Cpy )
A w:flmm (V. Cv) o (W e,w) in 2E) b a mospluicas
f VoW m E 4t ¥ Xe obte),

(foidy ) Coy = Cow (idy of )

/4 grafluwl Cajcuﬁ«d ou  wsnorded m/fqm'w :

~ )576017(?) ) // ~s XOf /// ~(XeY)oz.
("

dx : X
X bo: XA x XY 2



‘4 shick - /// s X®) ®2
Y &

Craf, v = (Cry @idy) ( 4y @& Cp y )

LS ¢ v X '(/V "
2Y ] X YV / /
Crey,v = K / /

v Xt
X ;/ X, v
(£] V/
Jw - i
W[ X W X

) " aubed djud + fow Hey comscde v/ oo ”

Fad: » 2(8) 4 a hywided sonorided mfe,ny w/
(v’ c"V) %c)(wl c-,w) = (U%W ’ cva&W)



]

Vw X

o : = C
amd erdw" ﬁ(VIC—'V) » CW. e, w) "

- 2lRap D) fﬂ dim H) <20
A M l)rm/m' . Ve Rpl) andow V o/ a (oackrn -V — VOH,
vy := Cuy (I ® v) H‘l@v/c,,,v

T{'IM (v, '/() cu be /]Lomr b be a yp'ww(«.le ye-

T4, Lk H be o fiwike- dind Hopf 4144. wer & fredd K. Thea
Z(&r (H)) & )afw//n) 2, 00" w Maided wonoidel audeguies.

For  a /Zfa/u/ }mq/ sce Kansel s hoia.



