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XEF Y, EHIE
(BRITIFHOFRNE B, BRIT WR/RIE 150080)

E: AW T Witt RSB W(2) 2 Kac B K(X) FIBCT 722 0 ) 22 A 732608
W S BT FRULSRAR 0 71, 3R T W(2) B K(\) MRS FRME A RBHEE LR —YMER, #
7T AR AR T 7B R AR 45 R

XBIE: Witt BREZE A Kac B )T T

MR(2010) £ %ES: 17B40; 17B50 FESES: 01525
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KXLERIF MRHE p > 2. 2 Zo = {0,1}. W F Eia) 206V, 2[5 ErE A 5 iF
V =V ® Vi BKA— Zo- ML v € Vp, Ho 0 € Zy, WFR v N Zy- FFURICE, H v
RN Lo- FHRTCEWIIREL. NITE, RS (o] HIL, AALE v & Zy- FIRTLE. 5V
—HEER v, v, WAHEAV = (v, .., v,). H hg(V) RIR Zo- MEZE V IFTE Zo-
FRCHRMNES. W L R8I, M RN L- B R Zo- FFIREMEMGS o« L — M IR
A | FFIRTT, Wik
o[z, y]) = (=) zp(y) — ()WDY o), Hdr 2,y e L.

4 Der(L, M) AN L 2| M WA Zy- 50T TR A 82 8], Bz PR R NS T
Xﬁﬂ: ZQ- ??77\7—13%'%771 € M, /ﬁ\

Dy : L — M, z+—— (=1DlImgm 2 e hg(L).

AL D,y RHON [m| H) Zo- FFKF T 4 Ider(L, M) HH (D, | m € hg(M)} HHH it
I, B P HTE RN ST 4 b N Lo 19 Cartan FAEL B L 5 M BHXET b 0
BEEMR: L= @rep- Ly, M = Brep-M,. 2

Homg (L, M)y = {¢ € Homp(L, M) | $(Lo) C M, Vo € b},
Der(L, M)« = {¢ € Der(L, M) | ¢(Lo) C M,,Ya € h*}.

#K Homs (L, M) o) 5 Der(L, M)y HIEENHIAET b BHBS 5HSF. T4

Der(L, M) = Der(L, M) o) + Ider(L, M), (1.1)
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EEE N XIETH (1998-), Lo, \WARGTR, AR, FEF A H: FEAHWR RS LR,
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XGRS IOCHR [1, Lemma 3.2] 8 [2, Lemma 2.1]. {ESEENE, L 2 M —Fr LIH
W

HY(L, M) = Der(L, M) /Ider(L, M). (1.2)

(1.1) 5 (1.2) B3], & LR T RS T2 0. A& B RE T e Witt B2
FRARE W (2) FIH Kac 8 K(\) SRS T2, B R RS 16, Hout % W(2) f—m
FRIERAA B X

THE1 M A=008, W(2) 3 Kac # K(\) WS T2 —4e 1, HI0HS T2 02
FYE.

ASCWHRFLI W (2) J& T Cartan BUZSEEARE TGS, BARML B, W (2) 22 Witt B
AR 1986 4F, TEOG T BB AR T B 2007 4, X Sc A Ak
FKIEZ IR S TS THFFE ™5 2010 45, £F 532 AR 8 5032 0ok 2 IR 22 R 80 T BF A2,
FEHE X T Kac ™. 2800 E R 2 B A0 70U, How UATIEWIE) D. A. Leites
7E 1975 AR RFEMScE 7 2014 4, FNTRTRZ N o 15243 iR S 4 932 i ) FRRSL S 161 43 £
Jivk, ZIE T ERERTF 2 ARSI, sl(m, n) B Cartan BIZSEACH W R S HIMRH L
I, FELAR X — i g B SR E R R AR ™

2 F&ER
AT EN P — T AT BN E X, 755 DU — BB AR I RE R R4
EX 217 % A(n) BH z1, 29, -+ 2, EREIIMREL. € X
W(n) = Der(A(n) = {3 fids | fi € A)}
;E\:EP 81‘ ZEé A(TL) E@E‘—%, Ei%/&l‘. 62(.1'1) = (Sij,Vi,j c {1, 2, te ’I’L}, jzi 5ij ZEé Kronecker ’?{F‘D"ﬁ
[£0:,90;] := [0:(9)0; — (—1)V 119910, ()0,

Kb £0;,90; € W(n). I W(n) FI—AIREIZERE, R NFE n K Witt BIAEACEL
TICEEWTT W (2) K Kac BEIEEH. B W (2) HI—2H A

O1, 0o, 2101, @202, X102, X201, T17201, X1220-.

hl = .’Elal — .’Egag, h2 = .’Elal + $282.

2 b N hy, he TECHIFZSME], W b 8 W (2)s 9 Cartan FAXEL. H n1,m0 IR by, he FIXHE
H, Hp

7]1(]1]) = 5ij,Vi,j = 1,2
RNHE, FXHgRARW?). X2 50 MZ REHN1E —1. B4 g BN Z- iz
R g=910g0Dg1- WA :={\ =X \im + Xame| A1, \a € F}. go([FIF T — 2R 24X
B al(2) BT RELRIEIZEN {LO(N) | X € A}, & v N LO(N) BB TR [ s b &



No.2 XIEFISEE: W(2) 3B Kac BEIIARLS 14518 153

i& e = .CU1827 f = $281. UEI?W%X Vit1 = f’Ui,O S 1< )\1. z'-(jé/‘jigfg% 0 S 1 < )\1 @Z%

0<i<X —HHI, W FRO~p—1WERE (5N Bp FR). A LON) F—4EE

{1}0,’[}1, s ,le}- Wk g ¢ {O, 1,.. -,>\1}, ML 295E v; = 0. TG G T LO()\) [RIAR L ).
5|3 2.1 "

hiv; = (M — 20)v;,  hovy = Aav;,

0, 1=0,
ev; =
’i()\l—i—i—l)vi,l, 1SZ§)\1,

f Vit1, 0<4 <Ay,
Ui:
0, = A

ERR], EHME g FIERAE LO(N) b, W LOX) W go @ g1- BE. 7€ X g 1 Kac 1

K()‘) = u(g) ®u(90@91) LO()‘)v

\
/]
|
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L) FoRZHAAE L MIRH a8 B aEARETN, K(A) =2 A(g-1) @ LO(N).
B, K(\) B3

{81 & vy, 82®’Ui, 8182®U¢, 1®wv; ‘ OSZS)\l}

B fO, € g. MRIEICHR [7], WA F g

fOs(1®v;) = fOs @ v, (2.1)
fas(aj X vi) = [fasaaj] + (_1)|f85||8j|8j : (faa ® vi): (.7 = 17 2)5 (22)
[05(010: @ v;) = [f0s,01)02 @ v; + (= 1) 21919,[£0,, 8,] @ v; 23)
+ (=1)follonl+If0:119:1 9, 5, . (fO, @ v;).
FIH (2.1) — (2.3) K51#E 2.1, AT LAG 2] Kac 15 K(\) FIEIEHZR.
* 1 BHERE
01 ®v; 92 ® v; 0102 ® v; 1®v;
1 0 0102 ® v, 0 01 ® vy
92 —0102 ® v; 0 0 J2 ® v;
181 (w_l)al ® v; (W)a2 ® v; (21t22=21 45 5, @ v, (Atr2=2iyg o
202 (W)Bl ® v; (W-U@ ® v; (w-l){haz ® v; (w)l ® v;
2102 —02 ®v; +i(A1 — i+ 1)01 ®vi—1i(A1 —i+1)02 @ v;—1 i(A1 — i+ 1)0102 @ v;_1 A1 — i+ D1 ®vi_1
201 01 @ vit1 —01 ®v; + 02 @ity 0102 @ viq1 1®viq1
z12201 1®vips —%Q@U'L W —1)01 @ v + 92 @ vit1 0
©12002 22- M2 g o, i —i+ DI@v;q (222382 19, @ vy + (A1 — i+ 1)01 @ v 1 0
hq (A — 21— 1)01 ®v; (A — 204+ 1)02 ® v; (A1 —24)0102 ® v; (A1 — 20)1®v;
ha (A2 —1)01 ® v; (A2 —1)02 ® v; (A2 —2)0102 ® v, A2l ® v;
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EITHE F 53 g AU RA:
O nine = (12201), Gy —py = (O1),
Gntnp = (T12202), Gy —n, = (Oa),
go = <9013171’232>7 g2 = <915231>; gon, = <915152>~
WHER 1, K(\) BIRZSEA:
()‘)()\1 2i—1)m—+(A2—1)n <81 & UZ> K()‘)(A1*2i)n1+/\27]2 = <1 & Ui>? (3 1)

K()\)(/\l—2i+1)m+(/\z—1)nz = <82 ® Ui>7 K()‘)(Al—2z')m+(/\2—2)n2 = <8132 ® w)-
BET AT A0 5] H:
SIF 3.1 A\ ¢{0,1,2,3,—1} B, g B Kac BEIAIRE0 H T BT,
W N EERBG, 4 A HEEEL O, 1, 2, 3, —1. FHEMEILAE T K(\), 1
g5, Horb A g AR —HL
FIE 3.2 H0<i<A, Ae{0,1,2,3, -1} B, FHLLF45:

(1) 4 Ay =0 K,
E\)p—na = (01 ®vai-2, 8, @ v, ),
KN —py—np = (O @ 031,01 @ vars2),
KN ntne = KA)pigm =0, KXo =(1®vy),
KMoy, = (10vx2), KNy = (1@ va2).

(2) 4 Ao=1 I,

()\ o = <81®v#,82®v%),

)

K(X) -2y, = (01 ® a1, 00 ® Unys),

K(Xo = (01 ® va21,0 ® V1),

KN, = (0102 @ vaiz1),  K(N)piin, = (1@ va2),

KNy = (0102 @ v211),  K(N)py—y = (1@ v2122).
(3) Ay =2 I,

K(N)pyin = (1 v3,2,0 @ vs,),

K(N)py—ny = (0102 @ v, 02 @ Vs 22),

KN oo = KWy =0, K(N)o = (10 0s,),

K(Nan = (010 @ vs2), K(N)-ag, = (0102 © varss).

(4) 4 Ny =3 I},
K(A)Tll-‘rnz = <6182 ® ’U%% K()‘)ng—m = <8182 ® ’U%%
KO‘)nrnz = K()‘)fmfnz = K()‘)f%l = K()‘)%h = K()‘)O =
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(5) % Ay = —1 i,

K()‘)n1+?72 = <1®’U¥>7 K()‘)*ernz = <1®U%>7
K)o = KOy = KN 29y = KNy, = K(A)o = 0.

—Nni—n2 n1—"n2

LK ={-3,-2,-1,0,1,2,3}. ¥ X\, €{0,1,2,3,—1} B, %5 K(\), # 0 H pu Ny g HIHL,
) (3.1) BN ¢ #RR AR R, o ke K. X F VR € K, 24\ > 3 I, N ER%
Mtk e T 0 < N < 2 B, AR E RS, 32k <0, ATLAREE p, (fi5 A > 0 ROk
R0 <N <2 RN >3 BRI E.

513 3.3

(1) A =0,) =00, g 3 Kac BRI ST 1258 /& — 4k,

(2) A =0,0 €{1,2,3,—1} B, g B Kac BT+ 75 8] /& Z 75 [H].

(3) A =0,) €{0,1,2,3,—1} B, g Fl| Kac BT 23 ] 2 T 23],

IE B THRHE p AR, AEE (RS9 AREOR R 1 < i < Ay, BRITEBT R b JR AT TAR
PERIE p 23 T8

o Y\ =0/, HEp=3Fp>5 BN
o Y\ =1H, HEp=3Hp>5FHAHEH.
o M\ =2/, HEp=3,p=>5Rp>7 =ZFHA.

R FUES] Ay = 0, Ay = 0 KO, SCARTEIE o] W 9.
(1) % p = 3 W, fENERK, BARH

AL A

Al
2

:)\1207 A1;_2 >)\17 2zl >)\17

-2
> A1 .

2

A1+1 A1—3 _ A1+3 —
1T>)\1’ 12 —)\1—0, IT—)\l—O

HIvEID 3.2 A,
KX)oy = (01 @v0), K(N)py—ny = (02 @1vg), K(A), =0,
HoA = =+ m2,m1 + 12, =21, 21, 0. WAL @ AL
01— a101 ®ug, 02— a0 @ vy, 101 +— 0,

205 — 0, x105— 0, w20 —0, x12201—0, x1150,— 0,

W @] = 0. #EMT o BT T HA IR AR E

©([01,02]) = 010(02) + O20(01),
©([02, 220]) = O2p(2202) — 22020(2).

020102 @ vg — 410102 ® vy = 0,
CL282 (9 Vo = a102 ® Vo-



G

156 g4 5 ES Vol. 41

B ERTREA TS

a; = as.
(2) Zp =50, ENERE, BAF

A1—2 A A1+2 A1 —
1T>)\1, a > =0, %>)\1, 121>)\1,

i VI = VI AT
HIvETC 3.2 AT A,
K(X)—p—np = (01 @vg), KX)o = (1®uvy),
KN yy—n, = (B2 @ v0),  K(N), =0,
Hdr = —ny +no,m + 02, —2m1, 201 BEBUBLET o 2
01— 4101 ®vg, Og— 4205 ® vy, x101 — azl @vg, 202 — a4l ® vy,
100 — 0, 2901 — 0, x1220, — 0, x1220, — 0,

W @] =0. FT52& ¢ BT T HHAZ T I A AEE

©([01,02]) = 010(02) + D2p(1),
©([01, 2202]) = O1p(2202) — 220200(1),
©([02, 220]) = O2p(2202) — 22020(2).

1K
20102 @ vg — a10105 @ vy = 0,
az0; ® vg = 0,
a10y ® vy = 0.
Y LR R T A
ay —ag =0,
az =0,
ag = 0.

ZELRTIR, Ay =0, Ao =0 B, B X\ =0 I, BT 72302 — 4.

FAUM, FTRAR R N, = 0,1,2 B, f—4i 2 5T e WA, f@ditEnm, f
A =0 H X\ =0 NAFAETM, HRELRAGZM.

[EZ K (\) 12, FHZIE—T v FEE.

513 3.4 X Vk € K, A\ + k AEE, W oa e #0025 N + k NEHE, &
3< A <p—3, MW wvr ik =0. i

ME N A+ b SRS 2 BB, R— @ i LMER ¢ MOEUE, BRI A\ + b N EEORI(E
B FE B  18.

M+ kO EH 2R e {0,122 {01, p — 1}, BEIATDLE B
HARBIRF S A WO, U k< A, AT 22 < AL T2 A+ k A%,

CRVER
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MM+ k NEFHE3 <A <p—3 0 AR > N WEEARR, N > p+k, X5 N 2
AT 0~p—1 KEAREFE, Bt vy =0.
2
SIF 3.5 X\ >3, N €{0,1,2,3,—1} B, g £ Kac BLBT: 178 A2 23 6.
IE ASREAT IR 22K ie:

(1) Z A =p— 1,5 A+ & BEE W s #0038 M+ b ATE 9B RECH

Ai+34+p Ait+14+p A—14+p A —34p
NP — g o), MHER gy, Nlr o), MS¥HP_, 9o,

513 vk # 0.
2
() 201 = p— 2 B, 55 A+ b AL W use # 0. 35 A + k A, fEE BHCH
)\1+22+P:0<>\17 /\12+;D :p_1>)\1’ )\1722+p:p_2:)\1'
57/%1:7))\ = 07 Uxi 42 7& Oa V-2 7é 0.
2 2
(3) % A1 = p—3 B, 55 Ay + b WL W ousee # 0. %5 A + k EHL (0 BHCH
w:0<)\1’ )\1+21+;D:p_1>)\1’ )‘17721+p=p—2>)\1, 7)\1723+p:p—3:/\1.
Gt v =0, va 0 =0, v 43 #0, vy, 3 #0.
2 2 2 2
(4) M3 <X\ <p—3 W, & N +k NEEL, h5IH 3.4 015, g £ o NG RAEEN,

o+ kEEL 5N =p— 1 BEE B REAE AL
THIEH A\ =p— 2,0 = 2 BIEE. ByFid 3.2 74,

K(N)nyan, = 1@ wx,),  K(A)pysn, = (02 @ o),
KNy, = (0102 @0y,), K(X)_2y = (010 ®vg), K(N), =0,
Hort = =m0 — o, m — 1o, 0. BEBUPHR 0 35 2
212202 — a1l @ vy, 12201 — G202 @ vy, 102 — a30102 @ vy,
2901 — 440102 @ vy, X101 — 0, x202—0, 01— 0, 0O+ 0,
W @l = 0. WA @ BT T 1 HAE T I A AEE

90([%162, $1$261]) = $162<,0(l’135281) - 351$231<,0($152),
@([Izala $1$231) = $281%0($1$281) — I1I23190(I231)-

Bl
—a11®vy, =0— ’\71&381 ® v,
(%% —ag)01 @ vy, — (a9 + a4)0102 @ vy = 0.
B FR TR 1S
a; =0,
az =0,
as +ag =0,

-2
%64 — Q2 = 0.
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fif15:

ap = as = a3z = aq = 0.

2t PR, BERATE SR, e T T XA TR A A M, S51015IE.
5P 3.1, 3.3 PLA 3.5 ZfF e 1.
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WEIGHT-DERIVATION SPACE FROM W(2) TO KAC MODULE

LIU Shu-chang, WANG Shu-juan
(School of Mathematical Sciences, Heilongjiang University, Harbin 150080, China)

Abstract: This paper studies the weight-derivation space from the modular Lie superalgebra

W(2) to Kac module K (). By using the method of classification discussion and linear equations,

we obtain that the weight-derivations space from W(2) to K(A) is either 0 dimensional or 1

dimensional, which generalizes the corresponding results on the weight-derivations space from Lie

algebras to their modules.
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