[)_?_Ef [_e‘f L be Sy Lie alq. ond leT 323 |
J(L) be the tensor a/,. a‘f’jL S 8 veefor:/é_/?:

Let I, beth 2-sided idesld ofv (L) 78m. by
{x@); - Y ®X -[x,y]} x,/el_} We cs Y J_(L)/_'Z}_
the uniVC"Sdl e-we/o In A«/ Gtrd o‘f L ond
denote it Ly %(L) 7T=v7-(L)—72€(L) is The

conomicil royeclion map. I, és"v'lé’ T«'(L) So
‘H(T’(L))-*ﬂ(F% =F<U)

T+ con be shown thaT T(T)=T(L) =L Sup)

s$o 'M.(L) ¢ D a850¢. é/,. 7%. 67 L wilh
relations X A )'X ""D(,}'] , V,x,)r el

Tw W) expressions XN =xXX-X  mole sense.
h-; mes




Z_C__t. I..F v 1S oh L‘Mdln/e' 56’ V;S (52*

sT on dord cyelic wilh mox. weight it
V= U(L) v for o mex. veetor V¥ ofwl. A,

Note. An7 L-module is & W(L)-medule, sad

conversely.

No‘f&’(‘iu( Fix 0¥X« e[’“ for esch pos- rost wé'fj
+then choose yg( QL.* s.C. [xel, ru]= h‘( éH and
{x.«, 7«,)\.‘] spons & :uLaI’, ismor,h,‘t, 42(7,,;-').

W) eH ¥ reca/l The f&rfid[ orl/en'uj A2u i €F

)\“;L"' ‘i"k"&‘- for Oﬁk"éz
Aas



ﬂ. let V be s s1d. c,a/.‘c L-modwle wiTh (325
Méx.vuf" v’ 6'\/)‘ . 1:'.6 éf’{/a'/"'//a"‘}‘ 727!

(Q\ V 19 S,dvmcd ‘, {Y“‘... y“".v-"' O %4, GZ}
wd so V=1LV, 1 re Jifzhau‘l of i‘(‘f wl. e
() TT(V)€fm= 2 ; b o€, e28 50 o)

implies €.

€) Vel Aim(\) <% s din (vi)=1.
(d) Lt WLV is en L-submod Then W = 1L W/, .
eV is inJetom,.uL/e wilth e uniru ~m X,
&ro'u' sabwod. an s.¥. VA/.“ ! "rrej'

) Every non-2ero homom, jmage of V is slso 4

std. crdic L-moJ with max. wt. >\ .




pE. L~ HON"ONT whne N2e

The Po‘mcari'Birkhf'F-w.‘t‘[N “%‘hL« ' @'Z“'l
(PBW) Theorem is & ctrusluse resall for w(L)
* u(N')u(H) u.(N *) ’ivin} s batis for eich
-Fu‘for.(Sec. $u‘ﬁonl7.) T}m im,o/ies the? \/=
Ul)-v': U R W)= U ) v
cince W(H) W(NY) v =Fv?, Since s PRW
L&Sis«»f u.(N‘) 1 $ {7‘,.)'::’0 54"‘23 we
}At(a-) Tle.wei,l-&‘ ot { v I i$ A“']Zm_j ',-.-
‘Finis'\cs (@) ond b). For s Fixed ‘j" ,P’ #
Only f:»if&lf mbn)f choices of As ::‘J .é‘f:::exdn
ﬂ\!vf ¢ On" one cluiu) f""‘"‘lj )@) ’




() Let W £V be on L-sabmed. ond write[327
suy wr 6W 35 aw = ;":c‘ for V€V, . for distonet
wei’uﬁ ,«‘-677/‘/). \?7; wod B :kw‘euh V;GW
TF not, choose ar eW % AP is minimdl wilh
hone o'f De Vi In W, Since M, ¥ M, TJheH sk
&, (0 F a4 (h). Then h-ar = z,,u‘.[x,)v; eW and
N (Y .2,4(,(\)1/;. W so the difference

(h - ﬂ'(k)]).,,, = ‘Z'_(ﬂ.-(*’ [ "))V} "‘._22 (#.-(k):a./x))g(:
eW is non-zero in Wosinee /(-,_[k)*}c,(k)' LA with
":ewer terms Tthon The Minimél n. This

(ntr&diff?rn rnves the resal?T.
(e)I'F WéV then W=";qu. Canuriuclulg

‘ AN
V) (o Dervise W’V). The sam of s/l such proper
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fabmo/w/e: 1s The uni “‘
gl M. Yn er swbmd/3 28

W"\“, and v/wmgx mhs‘l‘ée I"‘r/edfdble. L_—
If V=W, 06w, (Jecmfpsa,ble) vith W: £V Then
\'Y} ‘waX se W, TW < Wi ax gvlton“fdll‘tz‘i“.

(F) € é.v —-)U isen L-mod. m&f wilh Im@)*o \

Den Imi¢)= V/f(er(é) is 4 Lieal ot V ‘/ d
F"f" Sulmoli so @(T*) 8 {:n o X. vecflr of Ut‘.x

- the losT Theorem wilk The

pe Ifw™ is anes her m &

7= (L)t 50 XS




T‘) Let V, W be s'l‘/ c,af:c L-modules o F
hu’l\csTwl': )\"/f LV and Ware.‘urre/ Qzﬁ

ten VEW.

pt. Let X = VE&W swil 57 . V"'G-V,,w"'ew are
naﬁ.vuxvﬂ So X* (V )5X s .\max vecf;r
Let ) X beThe std. c,c’u: L-mod in X gon. Iz

L K+ Pa‘f‘o e D pre ufom "~ :[L-mod.)
y u() /; ;l—pwfn‘!to fkethlhrulnfr

P Y=V 6~Jf au(/(X) f(ua_) xf)_

u(;))f(m dp () WARTE:\ boTh
p(Y)=V o= = 6'-0 e(r nm.ajgs, °
ltred S0 Lof{ o 1sem. Y ruf.g.q" )’/Ym‘x '.F




E”,'z‘r?c'ﬁus ot std. c!o/¢'4 L-medu.les Z33o
As an induced Mllué v Let DA"FV'* (1'4;“‘"2)
witn sction of B=BA)=HtNT by

(he ZAa)-vt = byt = a V' 6 girenficad ol
Then P) s B-mod. 5o 1T I8 8 U(B): medule.

pe‘h" ¢ Z(A) = u(L) ®u(8) D)\ W‘ﬁ(‘t 1S aWL)-

wod under lefT mul t. B/ U(lL).
o'FNi“. >\

Th . 2(») is ¢ std. cya/:‘(. L-mod.

[y Z‘(L) s ’ehcw'l"el 57 1@'\)"", which isa mék.
vechr of WEA. wi) = K(N")V.(B) 50
uz(&) -()1 @;I*z < W) U(B)- 1oV = W) DUy
2Y(NT)OF VT isspann d & yim +] ..
and Dsse a2 iulg,',if‘ W;J-L, (Yﬂo ,’6.\ lov l 0","'}

R 70




- TSR

As & WNT)mad., Z(N) = U(N7).
Con sCralion oF 2(x) & eneo’(bforzz‘ rd&ﬁ‘a\;fw
Let T0) be Tl lef? i deal of wil) 7¢n.1¢/
{%s ha=M(h1|x €8, pe '] TheseelTs
sihifafe T g0 IO)-¥Y=0, o0 get conmical
map T, U(D/T0) = 2(») 5. T(1¥IH) =V
Ao T (W(B)/T0) =Fv*, Using PEW bosis
ot V.(L), con see T\ is:hjecfive as well s o
2(n & w)/I0). |
Th. For sny A eq” 3 crred std. cyelic L-medule

V) of highest Weight Rt 2t) by i
R oCiend of ZA) oy
Pt Ket v (A)/'Z()).“x ?:tx. ;nfor Sdmo)/'. ;




