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Three presentations of U, (8)

o Drinfeld - Jimbo  presentation as for any Kac ~Maody
S0,y By Koy K Ry
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® New Drinfeld presentation — Coop. presentation
X@q X;[”j/ L / X;W., X (7
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X;L{?> :ZX,'Z/L] 2 1 - X:/?) :ZXFZ/LJ 2“'7

® L. preseniation ['(2), (2) = matrices with
COCfFreients

R13) 1 ) 1] ) = Lol 3 12) R(%) - n algedra
plz) — Finite demensional  R-rmatrix

Faddev - Reshetckhin — lakhtajon
Semenov- Tian-Shansky



Drinfeld ~Juno  presentation

o M%(fé&) Generators Ey F, K K, 6 G Camfcm 4- ZQ ~2)

- K =i Matrx
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e One Can add  d o @”i&f e felations
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Affe  Eraud  growp

£S¢'=S, CSC=S
® Weyl group W <SO/ " l o, 7>
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® Bracd  group Br“2<70,ﬁ,5/ cToc=T, cTe=T,, c=e/
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Ouf)()f/%@r chotee <(57;/4//762/>



Koot generators

A
° Bt acts on U, (EQ,J
To, Ty ~Luszteg - awtomor phisms .

¢ E~FE f hh K=K _ug-yg, 5. sl
o Def ]g g ﬂ) f N30 - H==
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OHMJ ) Fp 1129
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for  g=1  Ef (S commutator of £, £y
Mo tural = some g -commy tator . Qs
Recall ad,,v=xY-¢""1x ad, . £,=0 ~ relation
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natural  po W{g/ e, B ™ by £,74 £ Eo
optLons N\ OK%E £, = Lé, J%ﬁé £,y
o Proposition ¢ Ty (B E~¢ £ 6)=LE-GHEL
PE CT,LE)= (” J=-E K
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«fE?E—O}(ON( J”f E()E KC >) %27g1(50 Eﬂ(dﬁ/%ﬂé{z)
FEEK (G = EE-g2E L

® lef Imagenary root g&ﬁémufoﬁ

EM N E«MJ E,m»wf 72@ +(1- MEW/
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= LE}— G0 B B, G Efég R o
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L@MMQ [ E{ MJI [lj(% Lt [ned

PEELp = ©T,) 57_ Trduction  Base n=o0, alove
Step:  use (T

o Lemma [hy Mﬂ L,F .
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ReCations Between L, ¢

Lt

® E = 54 F J:EO5412)“%_11?750Eﬁ({’ﬁgwfo
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“oé =
_@@f@_@_u@eﬂﬁ) Forr M0 . jf
N
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® Coroblary £ £ E -AE £ =0
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* Habf-currest

Def e'(z) = Z Eronr 2
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ReCatcons between £ ind
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o Half currents € (D= ﬂZo E 2

e (e w)lz-g W) 67W)€/%)(W*g "2) = @W&Za/g term



POW  propery

®lemma  Any product of dhe form 2d
A | o % 8
é“cﬁ Co“fzf . Eo“%f S o .
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o« Symifarly for L, ¢



ey Theorem
® Lenm The followcng art  egucvalent
@ e, )= Ey = pEn
O [QOU -4 waj E Ol <p=/.
© L& E =0 pEn
U B8,0 afwe hotds Vno o, 5. g
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E.;poand E.., reéatoons
‘/%665M€ EJ Eounf Aiﬂ [M /)f ozfnfEJ
® More general computatco
(MS@ Emzfi[g'oup(ﬂ DH//‘?/O)JJ )

l
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® PBW we can permute or rove closer £ and E

® Lovp Forr Cele)=1+ (g7 2 £ .27
2-¢'w) Eo(2) Elw) = (2-"w) €'lw) 4 (2)

® Symy &zr@
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(2-g'w) E5(2) €lw) = (2-¢"w) €'lw) ¢;(2)



Fooand E, - relation

._P/:/QE [fﬁ{f/ ﬁMJj:D O

J\Z% = oZO
~

Fowe £ Xéu(ﬁ)/ [xF1=Lx FI=0
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Pr For =1 Swech  Elorent
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Let X=[L4FE,,7 XeU (>
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For L Somtl &ﬂ’zg
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Thduction on  men. Step
E[ W/ basd E j“ﬂfEm@E? E ot LEs, L6y ET7E
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—use  E,p and E,.., retatoons

—use  Eypoand £, p relateons



® Th (PBW Eeements

a, a, G ¢, ¢
< E}Z{f Ej@)a" g(f [Z(f R Eof%% 6‘”/@//
forrt o BasiS n U %)
® Pomark In f 0( CASE. Wo GSC, ~—-"Sc‘/,/
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Automorphisms, Ul )
- 4 r) //—} (r) (-a.,-T)

o Tl)=>10 Mgl 8" {5#5(4) “a rE

ay-r)  (r)

1 r a1 —a;;
T E)= f (645%5/ b TR = ZM) i i

o Pla)=R, PlR)E, PR Hgq autoarplion
PT=T1 "9 o CPCL=PL =TT P =T] c P

P =P . 0P preserves  transtations
®Defone root vectors on Ugw) fy
c? (£,,,0) =cPleT"E ) :(m"/—":F " 2
§
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Full  correrts

K= T) E, X[ =) B nez
= /2@/54 tion o oot ggﬂéf ators
120 Xij:EOM[ J(< K K o
Xed= ¢ T, (E,)= ¢ (-F,K)=-F K = Ae b I
)& = ol (f LF, K Ky) == (F,s /(7/(/

= HF K 5o X A=~ £, 16 -
Rerark @ X'[rl ¢ U, (1) Gut XEr1 £ UglE)
Shofé oF

4 =, X[—njz = — £ (zK) K4/ where  flel== F. 2" i d
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><:_L4]“ Cc_’q) {K E) ’K()E - = i E—DU‘(F
X[rnl=-1; K EMJ = XImi's — K (2K



Xt relation
© Wo know  Epgus Cons G Einshovimns Ennosbins G oniuns O
® llonce X XYm}g*XZﬂX?WG - X1 X o] qX L X0
o \'(2)=5 X(n)7”
XX (w) (2 -g*w) + X ) X (2) w-g2) =0
® Simibarly X ()= X(n3z"
XX w)(z-g'w) + X {u) X () w-g"2)=0



v oxT relation

® FOF it 20/ Mme0 [X#[/‘jl szjj: —émd”/{" K%[::oum();f Kﬂ Kkmg EoU/?oP

)+md
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- Ty =) "
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*Hroblem Finish the proof.  Hint Use 9




/7/_ Xi [eCotion

® L pad  (2-g'w) Csl2) Elw) = (2-q"w) ') e4(2)
% &)= K, €5 ><+/ N@f/v//

(2-gw) Y12) X'lw) + fu-g'2) X Wy
® Simitarly  (2-q‘w) 8(5( 2)€w)=(2-q W/@ w) e;(2)
Y. 2)=K es2] X [w) ~ =K, g lvi)
2-q wﬂ/ t (- @2) W)WZ//)

® Proflem (urgent) L[hy X' [w)]= -[—?'2%) w X )

XPl] = KB e )




O AP/OZ% o P COM/D(/U/L@ C—CP{)CUU):CCF((CE)W

%) =) (- XEar) == XTr-0K""t

ence CP(x2) =2~ XEn-0Z K, = -2 X (F'KW,
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Probler Show that T P(h )= N
c(WR)= kv c Plytz))=| < "Wi5)

o Applying P to [hX'] we gef
[/7 Xlol= 2w X
X(w)] = - £22 WX (w)

F )=



® last computateon
Lhie Eppl= Lh, K [X[p] Xlol = -

F
B ] (p r)d PT>D
=t - Br K™K )[W@UPF
O pF<O
® !
Hence [/7__ j*‘[ rj [k /f/ 7 Vz)
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Now  rectl el tion

o Th W) has presentation with generators

XOd X0l nezp by by T6Z, KK

and. reletions
P1e), xtw)= g (#1095 = v 5125

o [hy k)22 K f

[1S

Lh Xd= B The o= B2 eryr X
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Fvaluatcon  representations

'E@@m 3 evatuation homomorp hiSm

o U (50) — () BB Lpuf
- ’ = F F —u'E
1

o

® Remark Mot Hoof algebra. homomorphism

® Remark COne can consider o as formal variable

tence e\, . %(@;)@u{ﬁ’é)fﬂj

® Def For I/ rgp. of Uyt ed V)
be ey (54) — 1, (58)— End ()]
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fﬂl/ R un R
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