Quentum Groups Ltassel} LChari- Pressley | ) EHong- km\g]
Yecal: ARy has generators ¢ {,h wf velhs

Thed = e, [h€J--2¢, [ef]=h
The univerca) enveloping algebra U(AL) is He assoc. €-alg.

\,.J( oRNnRroXors Q,(,\\ N‘O\ I"e“nS

he-oh = 2e, he-Ch=-20F, <f-fe:h
Poincart - Birkhoff - Witk Thm: iek{" A | abyc 205 Gorks a basis

(s'm\ov construction for oller Lie Q\%\VM\

Vef 47
<) A biolaghra (wer €) &5 an assoc. unital alaebra H 1
wll. wHgH = U and wnil i€, alony with

G\QQ\)M Womoms. D H- HeH (comadltiph'cation) and
e W\ ¢ QCO\U\&\ SO\\"‘S{\/ing

' Cassocativity: (Aeid)e D= (ih@A)0 A
* Coun}: (€@ N = id = (id ®€)o A

* JA owd L ave Coa\geirq kou\oLl\\S. ¢ maps ¢3C‘—)C

SaXisfying (d@p)o Ac‘ = Ac °¢

€c°‘é = Ec‘
(Wlowk i and ¢, this defines & walgebra )




DA Ropf alaobra is a bia\gebra alang with o linear Mag
y ly-
STHSN (ankipode) catisfying (S ead ”)

antiautom.

meS®iden=-toe = po(idgs)en

Dlel T be Mo flie map aebis}eq.
A \io.\g- oy |‘\op—€ alg- s Coco ulative f TeD=A

EX mp\{s \
o H=Cl6) (group algebr)

Al2)=9e9, €)1  S(a)g"

Check:
Coassoc: (D @id) o D (2)*9ege5= (ih @A) 0 Ala)

ArXipede vell ®
oS ® 1) e Al5) = m(S ®id) (9 ©9)
= M(o'®@3) =1 = L o€
e

R s cocomm: Top(q)= geg= Als)



%) A = V() 4 ¢ Lie alg.

Alx)=x@1+ | ®x, €(x)=0, S(x)=-x, X€ .9
Check:

CQQCSOL: (A@id‘\o A(\()’ (bﬁ iA\(XQ\ + |GX)
=X+ |®OxQ(+|®]| ®X
=(id®A)o A)

County: (€@iNe A = (€A (x @l t 1 8 X) =X

B s cocomm: Topy Y=lox+x01= Al)

T¢ H s a Wop€ 0.\9. Qud U,V, W ane \\-m&u\zs, tlan

* Y has o\g&v«lv‘m\ rg'.:‘ ! k-ts'.z- €(h)2
C

. V* (S oM \'\"“MAK\& Vio, (l\ ‘P\(,V) ‘s W(S(\AV)
VeV is on R-madule vio h:vew:= A("\) (v ow)
By wassoc., LV eV)ey UO(V s\)

«TE W s iomm, Ylen TtVOWSW RV s an Som.

WheX about o Wepf algebrn  fhat isut cocomm.?



Yix g€ €™ ov transcendental.

Def Q2T qantum gp. U%(dt) is the assoc. € -alg.
aenerated by E, F, K, 07 ol velns

K=k k=1
KEK'=qE, kFk'=q'F
EF-FE= K-¥”
¢
(St K-qh and send Q2! to recover U(dz))
Vc“(&w.\ is o Hopf algebra:
AR)=kek £(k)=1 S(¥)=kK"

AEY=leEsEok €(E)=0 S(€)= - EK”
A=K oF+Fe1 €(Fl=0  S(F)=-kF

Vot cocommutoltiye



Generically, Ao repn. Hheory of Uq,(d’.x\ s very Similar
Xo Xwot of U(ely) or <.

T A9 Suppose thet 4€C* is neb g root of unity.
The rned. £ A repns of Uc' (4!.1.\ 0w P"ﬁht’rﬁted

b\( NONYR G . ‘I\\S. b_T\\( inqp V“"\ )\Ag [/ \ bm\'s b(
\(-e\/e(\ors Vhl Vb.-\., - V"h guck '“\&*‘

Kv;= ' v;
EVb,u = [oﬂq, Vi-un

FViyy = Lo Lg Vicwr

hore 5 -4 (n-)
- n-l w3 -(n-\

ey = A L
% %‘%‘ \ -V )

h rme

TO Yime: check prelns



