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L= LIH] : tree Lre algebvys oven H
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[U(IJJ) UlﬂJl] (“(‘w,z,, subsp .spannad ly{ ab-ba:a. bellgl) )

PBW p= [gym AJ U“J}]

[U(qll = U[qJ/EU[qJ,U(q)] o Ulg) — (Ulgs |, quokieut map
k(Emlt) V., K-ver.sp Sym" VAb'gw by {vmveVl )
Theovem & [U(g]l = m_o l§ym 4;1] ( divect sum decomposition |
_proof T+ suftices +o show that  [Utg). i ] is homogeneous w.a.to (k)1 UW)
e, (9 ) (Sym g ) o (ULg), UloJJ] > [Ulg), Ulg)] ér%gqu
By tmaschion on P21, we prove

, [Qym q.Ugpl < Y
p=! xyeqg m=zi
. Ry : ' ™
(x.y™]) = _Z=:I g""[z.yj UM‘-"' & Sym o7

[q. SymmoJ] < (Qy:: g )aCUlg), Ulg] < 9/

P2 I Cxf™ ym) = [ 4™ oc + xflxy™] = [xP, y"x] + [x, xfy™]
magg,%” N p=1 |
v YV o I Ty
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S TIHI 2 UiL)
Tl = & Her foRe 7
"T’(Hl-—- ﬁ Her H=

f’-ﬂ U‘fm L) homogeneonas

&/ gymml_. = ’@ {H n Sym L) howmogencams Vm 2|

\Sym"L )N = ;o(H“’ L) < Sym L)
ITtH) | éi(s“_l from Thm L.
,Cvrollaw 5 l"/[\' I = ;{l“gymmL]/\l
'h Pavhudav )
U ve L. lexp ] =lexp V| = Ymz o [u*|=1lv*l e [T(H) |

| (Z) H © $in, dim, K - wed rFaLe. | T“’” H&M
D.er( —F“'”) ‘-‘ C?nh'mw deyivahoms

Lemma 6 € Htoy, ae TIH)

Yozl [x"a|=0

(Rmk )

2 A A~ lxl (>, [[xn-le,ﬂ]]’
= Ta’e TIH), a=[x.a"] € TIH) = %) [l al ]

( proof: ,elemwf'o\yy but complicated 7 } = \[‘[x,,xz],[x..xz]]a\ =



Lemma 7 ( Inner denivation femma ) |
D € Der(TIH) ., YaeTIHl [Daj=0»
= e T{H)z, D =ady (=(w-1)

proot H= Kz
V'mél , 0 —lDlY,”’“)l = [’9 (D"a)’ém_kl" 1) |57 (D) |
3

a; € T(H|, Dbyl= [aa.z,J (%) Lew s )
c+i Vp. gz
0 =|DIxPx8)[= | CapxPIad| + | xP Laj.x21]| = | [a:zPIxp | = |0y xAPJ
= | (as-a;, P11 23 |
(a-ag.%P] € [, THI] Ypz) (o Lows)
somilavly  [o.—n; x3] € [z FIHI] Y921 (9 Lows)
‘ﬂ Some &&mm-l—avy consnau}a.i—;'m
ac-ay € KIGA+K D re, Hipig)e kg, 2 foms e KExL,
Ow—a; = fu 1G) = d50 1)
w:=0a;+ f,,‘d—(ag) ls Fnau,f From 2 ond §
Dixy = (w,x;) 1s¥=mn
Dla)= (w.ad  VaeFIH) () Drconts )

2l
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(3-1) Elemen‘favy proof o+
Thm(C B-E-6) 2= Zom-l
l Z(IT(HH =Y ) = l Z IK[[%,JJ[

shert 2 - (531 € H- H'l Za mt K], 08rsn  digjornt from Vbased boops
Facts (1) 1¢Vcm. Ymzo (g™, — Y = 0 P{/ “P*”wmofvr/
(2) § =, 204, = 0 N
(2) {igM| -} = - m [z -] A U ."Mjom)‘wm u
| 1#) Ker [ ITIHI — Der[T(HI)) = lZ Ik tr3m | | Vinee boops

QSZ hp to hDMo“DPy
(>) Facte (1)1(3) . v

(c) aeTH), Acsume lale Z1IF1,4=-4,)
¥oe T(H), 0= flal iy, = [f1al by, |
e ?(le, {lal, —)'qv = fw,-—] () Lem ’7)
| Faufl)“a’ Zt,}_'fﬂfi‘a] |
? Himre KTz, w=fiz)., Fi:= (a Hi-tid+ ';‘n"g;:“j
Vial, =Yg = [fm),~1 = 1f1ml, ~Ygy (%) Factiz))
flal-WFeil. =Ygy =0, la-if1m) | Z Ky | O Faaty) ] ,



(3‘2) Elemehfary Pkaa-f of

Thm (C=BR-E-G) X =241 4:;0:»« from
[ Z (I Ttk 3= -99,,J= [KTrwn | ’“"z"’”
©2 e """‘“”/
whev w € H N L Sywplgbhc fovm }) :kédZ
Faafs M {=wl,=0 | | 1
[ Ll 5% = —m[a"] -] | o e’
2) l(ev( [TIHI — Derﬁ:(Hl)J =K1, f=11] towt. Loop

) fadt (2)

(<) aé_?'[H), Assume lal & Z(l—?fH”,<—.‘5qr)
Yoe TIHY. o0 ={lal, b1y, = | {1al, by, |
FveT(H), {1al=Yg=(v,~] () LemT)

0 B b jalw ) = [y, w] | |
FLw) e Kltwn] . v= flw) ., Fu = §o{-l-ﬂdf
flal,—‘,-,,,.= [+1w), -] Paddtz ] ?{w}f,"‘h,
lal-|ftwi| ¢ K1 (&) Fast iz )

lal ¢ |K(twn ) //
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(4-1) Proot of Thm 2 for Zo.na mayisume
Y v) Foa 2o,2 ‘
B oo wir the theovem | b := log Blig) el [0£)2m) ‘zk Zxﬁi’;:f';jke
Lam 0<Vien. Ymzo [9™|=|2™ ¢ (TR I - k) fe gt

(pf) lexplp) | =[0G | ¢ Z ([TiH1], {=-h,. ) = Z HKrreL,n]
Talee the components rm I(Sym L\ l m Cor, "a—
Vmzz e”’lei K 12" -
I = 2+ wiphon degiee tomne  => 4;7'= 2"+ Lughu degree +ermo
{ |12+ +i‘ml“l 12", [2,"1 ) lmeavly Mdepomdent (V) m22 0122.)
Henee [ o™ | = g™ | formz2
] Foam=1, uas the $ast |[z,] =0

V/4
By tnauihion on k21, we prove

{3 u. e Ln H®k

2xplady, ) explady, ) explad, ) &) = 2; wod TlH)z,,

W exp (bch{uk,uk-l,“. Ul J ﬂ,’ -@XPl bchluz,u:.-,, ~ U l L
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k=1 £ =2 +b, v (degaee 232 tomms ) , by € LoH®Z |
Taking the degree-lm+1) ~teame in [b) ! 05Vfsn, Ym=z . [2;"] =12"|
‘mlzf"’bz} =0 Vmzz
2w eH, by=Clzpud (%) Low6)
oxp lady, ) (£y) = 2, + b, ¥ [ur, 2] + (degre 2 3 tomms) = 2 +(cegree 23 tevms )
_k_%_g By the mductive assumptron ai“:.":a“k—{ |
2xplady, ) - explady ) (4;) = 2+ by, + Wighes degres Ferms | by, € Lo H® )
Takrng the degqree-(m+k) terms in (b)
mig" bl =0 Fmzz
ue € H% by = [25, ] (9 Lomé)
Fact YzeH oy faefiH): alel V= + kmen _
may assume u, € H%, | |

3

exp lady, ) MP‘M“H)'" explady 1) = % + [egvee 2 fe+3 'I"?"”" ) //:‘m_‘hu‘
V°° tex ’9‘:“ bbh’uk.ukq,", u) & /l:
e_Veo_ej. e~V = 2,

- A N
g1= e e expll), BlG)=oxply = 9,697 /15 ton Somes
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(4‘2) Proof of Thm 2 for 24,
O aowm the theovem , L= Loy B1T )
Ymzo " =w" e [T(HI| --- (bb) (v Cor5 )
Heke‘wenrad anana-éogue of Lemma 6 forthe symplechic form W
Lemma & ae TIHI, Vmz1. |wmal =0 &[TIH)|
( = Zale T(H) | a=[(w,a’]
Uh‘ng’ this lemma, we prove the following by mduction on kz|
3 Uee Lo H®Y ¢4 .&xP[aAug)wpladuk1 ) --- explad, J£) = w mod ?“'”_z_ k+3
k=1 Take the degree (2met)-tevms in (bb) omd uae Lewma §  (similar 4o [4-1 J)
k22 By auchve assumptron . Fuy - Fupy |
oxp lody, |- explody)[4) = W+ by T Wughin degree torms. b, € HOW)
—Ecle:‘nz the degree ~lZm+k) “tevms s (bb)
Ml by, | =0 VYmzz .
Thee H®*  bie = (w41 () Lome)
Fat faeTH): walely =1 + Kirwil

—

may asSumg u, € H® A L A tvduitron A Thm 2 for Z5.1 ///



