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4 FROIFNE 5 Tor). TEASCH, F 3RRFFEAY 2 1 3§38, Hom (W, V) 3275 A 1] 2 1]
W B2 ] V2 B SRS ] H 2]

2 EH%EDiR

3'7?‘&{—%%&%& F J:E/J m%%ﬁﬂ Aa /E\‘ﬁ 3'%%‘@@ﬁ [ I ] ) X‘T'ff%n‘ X1,22,23,Y2,Y3 S
A, B R SOMFRYE, B

3
[[:Elax?axﬁ] y27y3 Z x1, xzay27y3 ] (21)
=1

B f €Hom(A, A), anSRi & T 55X
(f(@),y 2]+ [z, f(y), 2] + [0, f(2)] = f([z,9,2]), @92 € 4,

MR f o 3-Z2RE A ST, Hl Der(A) BB TES. BR—BREMEZEAE 21(A) T
&L

T 21,20 € A, B XEREBS ad(z1, 22) : A = A, SEE 2 € A, ad(z1, x2)(2) =
(1,20, z], BRA A MATRIZH. BR, EREZAES T EREAWEEHEHRINE T
M ad(A) .

W B1, By, Bs j& A WF=0], f] [B1, B3, B3] RN H (21,22, 23], @ € Bi, 1 <i <358
AT A BF=STE. IR (B, A, A] € B WFR B i A WA 40k [B, B, B] C B, WFF+=
lEﬂ B 79?‘1”23{3( ﬁﬁi [171,172,173], x1, 22,23 € A gKﬁEE’J%ﬁ]ﬁ?F?@ A ﬂﬁ%{ki{’fﬂ(, i | Al
FoR. R AY =0, BAFR A FAbel L5

AMHFUH Z(A) ={z e A| [z, A A =0} TR, REBIR Z(A) & AH) Abel FEAE.

W R A BYLRIENU, %5 f(A) C Z(A) H f(AY) = 0, Tl f € Hom(A, A) Bl Fi
FUO, B LS FRIES T ZDer(A) FoR, B Der(A) RyFEAE.

RN 20 B AR 3N L A IRV IURAFAE A RPN fo, fo, S
T 2

[fl(x),y,z]+[x,f2(y),z]+[a:,y,fg(z)] :fl([xvyvz])v Ji,y,ZEA, (22)
W fL %A AT XFF H AA) %ﬁ*ﬁﬁﬁ?%/@%ﬁ (2.2) B9 (f1, fas f3, ') BIVITTIPA,
Ml GDer(A) TR firF ™ X FWHEG. MR fL = fo = fs = [, WARLEBST [ h A B4
SF, AU TFEEH QDer(A) FHR.

X TAER 3-Z2REL A, RIS A FRYE, 7753 ad(A) C Der(A) C QDer(A) C

GDer(A). £ (f1, f2. f3, f') € A(A), WFH
[fQ(x)vva] [a:,f1(y),z]+[x,y,f3(z)] :f/([xvyvz])' (23)
TR, BAVEEH f1, fo, f5 € GDer(A), (fi,, fir, fis, [1) € A(A), HoH (i1,12,13) BEE—D
3 JCHES.
3-ZEREL A WRLOUCURTE R AN T AR PR R f R4 AR B T (A),

[f(@),y, 2] = [, f(y), 2] = [x,y, f(2)] = f([29,2]), @9,z € A (2.4)
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EX 2.2 ¥ AR 3-ZFMNEL A MMELD, A QT(A) FIR, &l TS0 &k
Sk IS £ 2 ]

[f(@),y: 2] = [z, f(y), 2] = [2,9, [(2)], @y,2 € A. (2.5)

3 I"US¥F

AEHIT 3-ZEF A 7 GDer(4), QDer(A), Der(4), QI(A) Ml I'(A) ZHIKRHR,
HHIER 3-Z0%0 A MAEERV ST AP 3RS — N B SR A5 3- =R 57
EIE 3.1 B A 3L N GDer(4), QDer(A), QT(A) Ml I'(A) &—MeZktE:2AQ
5 gl(A) BFAEEL iR Z(A) =0, W] QT(A) f1 T'(A) J& Abel f.
E MAER f.9 € GDer(A), (f, f's 1", "), (9,9', 9", 9") € A(A), 1RHE (2.2), BENFX
(Lf, 9)(@), v, 2] + [, [ ') (), 2] + [,y [ 671 ()] = [ 6" ][,y 2], @,y,2 € A,
W [f.9] = 9f — fg € GDex(A), ([f.9].[f, 'L If", 9", [f",9"]) € A(A). FTLL GDer(A) I
QDer(A) J& gl(A) BT LR f,9 € QT(A),z,y,2 € 4,
([f:9)(z),y, 2] = [(fg — 9)(@), y,2)] = [9(2), f(y), 2] — [f(2), 9(y), 2]
= [z, f(v),9(2)] = [f(®),9,9(2)] = [=,y, fg(2)] — [z,y, fg(2)] = 0.
W Z(A) =0, Bt [f, 9] = 0. 45RAFIL.
518 3.1 & A 2 3-ZREL NI TR
QT(A) C GDer(A),
I'(A) € QDer(A) N QT'(A),
[Der(A),I'(A)] € T'(A),
[@Der(A), QT'(A)] € QT'(A).

WE FHAIERE f € QU(A),z,y,z € A, TAHIFERL:
F@). 92+ [ 5 £ ) 2] + [ 5 £2)] =0,
BREL (f, 5L/, 511.0) € AA), f € GDer(A). Jflit, 7% (3.2)-(3.4) AL
IS A & Abel () 3250, T Der(A) = QDer(A) = GDer(4) = gl(A).
AR 3 SEREL H AL £ 0, WETE—BE (o, 20.05), 50 A BTEN
(wnsas, ol = 1. B f 2 A WIERAHEBS, TR fx) - i aigy,ai € F, LA

3
RYEBLST £/, f/(z) = 2 bijay, HA by R bin = ain + ase + asz, biz = biz = 0. N
=1

(fi . £, ') € A(A), Der(A) # gl(A), FrLh Der(A) & QDer(A) = gl(A).
W B & 4-4k 3-ZE%L, {551,17241173,174} & B W—HE, BTN (1,22, 23] = 21.
N Z(B) = Fay # 0, & f(z;) = kZ aiwer. A& (f 1) € A(A), M (24,25, f(x4)] =
-
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[xi,xj, Zi: a4kxk} = 0. 18%] ag1 = as2 = ag3 = 0. FrPl QDer(A) # gl(A), Der(A) #

QDer(A). F I Der(A) & QDer(A) ¢ gl(A).

EIE 3.2 WA ZEF Ly 3-Z=A% M
(1) GDer(A) = QDer(A) & QI'(A) (T2 [ EAM),
(2) QT'(A) J& GDer(A) WyHE. IF Z(A) =0, | QT(A) & GDer(A) #J Abel BEAE.

WE MAER g € GDer(A), X (9,9',9",9") € A(A),
ro (g+gl+gﬂ g+9g +9" 9g+9 +9g" g///)

(gag 9 » 9 ): 3 ; 3 ) 3
2g_g/_g// 2g/_g_g// 2g//_g_g/
3 ) 70) *
+ ( 3 3 3
BUEER] “Hte € QDer(A), 20-4=9 20 -9-9 29 ~9-9 ¢ QT(A).

BB (2.2), BH] [ (), y, 2]+ [z, DL (y), 2]+ [z, y, 2L (2)] = ¢ (2,9, ).

FFEL 249" ¢ QDer(A). H%R (2.2)-(2.3),

2 — o — g" 2 — o — g"
{%(m),y,z} - [m,%(ﬁg)az}
= —2lm g (] + 5l w00 — 5[ 9(), A + 10" (0, ]

[t

= S ([z,y, (g = g") ()] + [z, (¢" — 9)(v), 2]),

",y 2]) = [9'(2),y, 2] + [2,9(y), 2] + [2, 9, 9" (2)],

g
9" ([x,y,2]) = ¢ (x),y, 2] + [z, 9" (y), 2] + [, 9, 9(2)],
CIEES
{29_#(@7%2] =[x, 29_#@)’2] = [,y, 29—#@)}
[W(@’y,z] = [z, W(m’z] = [2,v, W(@}
2" —a—d 2" —a—d 2" —a—d
{%(ﬁ)j%z] =[x, %(y),z] = [,y, %(z)]

IS RIZEE (1), B51H 3.1 A[13458 (2).
WA BTy 3-8 Bl A= Ho K EEKNER), B2 4.
3.3 WARIERY KHZAWEE HA=Ho K, # Z(A)=0. NXHE
B g e GDer(A), g Wi g(H) CH, g(K)C K, H
GDer(A) = GDer(H) ® GDer(K), QDer(A) = QDer(H) & QDer(K).

iE i (2.3)-(2.4) AITFEIZER.
AR A, BODRMAE 32U 7] DMEN BAE R 322 ST

KR 3 AR B R 2
B A RBF LAy 32508 ¢ AL, MIRGIREL (F(1]/ (1) & 3-AEsciss A REL 4
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A=A {F[/tY), THARIHE a®t, a0 M a2 t® HRR B at, at® # at, N A $
TR AL 3-ZAREK,
[a1t!, astt, ast?] = a1, az, as3]t®, a1,a2,a3 € A. (3.5)
BAR, % L,m,n FHE—NKTF 1B, [art!, ast™, ast™] = 0.
BRURAWTZEN WE A=Uc A", IFZ20 U 25 FRE A =[4, A, A]
=, T A [ 5rfgh
A=Atd A? @ At> = At ® A & AP @ Ut (3.6)
5 CENEB 1, - QDer(A) — Hom(A, A), Xt (f, f, f, ') € A(A), a,b€ A,ce A, u e

U,
Lu(f)(at + bt* + ct® +ut®) = f(a)t + f'(c)t?, (3.7)
W 1, S, B L (f) AR B
EH 3.4 B A 3-ZREL W 1,.(QDer(A)) C Der(A). #1k Z(A) = 0, I Der(A) =
1,(QDer(A)) @ Z(Der(A)).
W SRR ait + bit® + it +uitd € A,i = 1,2, 3, FR4E (3.6)-(3.7),
[Lu(f)(art + b1t% 4 c1t® + urt?®), ast + bat® + cot® + uat® agt + bat® + c3t® + uzt?]
+ [art + b1t + e1t® + urt?, Ly (ast + bot® + cot® + uat®), agt + bst? + cat® + ust?]
+ Jart + bit? + ert® + urt® agt + bot® 4 cot® 4 uat®, 1, (f) (ast + bst® + c3t® + ust®)]
= [f(a1), a2, a3t + [a1, f(az), a3]t® + a1, az, f(az)t® = f'([a1, az, as])t?,
Lu(f)([art + b1t + ert® + uit? agt + bot® + cot® + uat® agt + bat® + c3t® + uzt?®])
= lu(f)([a1, az, a3]t?) = f'([a1, az, az))t’.
FFLA L(f) € Der(A). # Z(A) = 0, 4 (3.5), 3-2080 A LA HRR N
Z(A) = At® + A, (3.8)
HAHERE D € Der(A), D(Z(A)) C Z(A), FBHEmst
frAt® AP e Ut — A® @ AL,
WA f(AY3) =0, | f € Z(Der(A)). ¥fE# g € Der(A) fl a € A, %
glat) = dt + ' + 2 +d't3, o 0V e A e A eU. (3.9)
EX AN Ao A abe Ace AL u€el,
flat) =2+ +u't3, flet®) =0, f(Ot2 +ut®) = g(bt* + ut?).
R (3.8), /1% f € Z(Der(4)), B
(9 — fllat) = a't, (g —f)et®) =t

RYE (3.9), FELRMEME h b FEMNEZEWN o € A,c € A,u € U, h(a) = d', W(c) =
c, hl(u) =0, FrlA (h, h, h, h/) € A(A), 5% he QDer(A), g—f= lu( ) Zldj: /I’:’TﬂE" JiE.
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4 3-FREEWUZT

R -G X AR T MERE 2,y,2 € A, H p(a,y, 2) BRFBUEH [z, vy, 2].
B (A, p) & 3L, HREE Ker(p) 7 1 BB, H

Ker(p) ={v@w®u | plv,w,u) =0, v,w,u € A}, (4.1)

B f R A LRYERIEBUS, 2 SOITRIERIEBUS /Ao A A - A A A,

ffoweu)=Ff)euweu+r® fw)@utvwe f(u), v,w,uc A (4.2)

EIE 4.1 W (A p) & 3-FREL f € Hom(A, A). W f € QDer(A, ) B FEERMH
7* (Ker(u)) € Ker(u), (43)
BR, X v, w,u € A, IFR p(v,w,u) = 0, W p(f(v),w,u) + p(v, f(w),u) + plv,w, f(u)) = 0.

JE W5 f € QDer(A), % (f, f, f. f) € A(A), H1 (4.1), (4.2), WEE v@weu € Ker(u),
p(f*vew@u) = p(fv),w,u) + pv, f(w),u) + plv,w, f(w) = f(pv,w,u)) = 0. BT
fr(Ker(u)) C Ker(p).

Rz, WU & A WA=, & f € Hom(A, A) W2 (4.3), & LMWL [/ A — A,

3
Xtuel, f(u)=0,%F 2= i p(vi,wi,u;) € AL, f(2) = i p(f* (v @ w; @ uy)).

=1 =

=

m l
$i£a ﬁu% z = E /L(Uiawiaui) E— = Z M(U;aw;au;)v Ui?wivui’vé7w;7ué € A’ 1 <
i=1 i=1

i<m, 1 <j <l RS (4.3), i(vi(@wi@ui)— ZI: (vj @w)@uf) € Ker(u), Bl p(f* (X (v:i®
i=1

j=1 i=1

3

w; ®ui))) = /L(f*( ZI: (’U; ® w} ®U3))) )rl'J fl ﬁ%aX Eﬁ u(f(v),w,u) + :U'('Uaf(w)ﬂu) +

j=1

pv,w, f(u) =p(fflveweu) = f(uv,w,u)v,w,u e A. FrPh f € QDer(A).

TESC [17-19] 7, PR 43 13- B LRJARLE. MBS TR, &t A 2
3ZEAEL V R MR, MCRTFELMEBUN ot ANA — End(V), WEEH 2,y,2,w € A,
a(lz,y, 2], w) = aly, 2)a(z, w) + a(z, r)aly, w) + a(z,y)a(z, w),
a(z, wa(z,y) — oz, y)a(z, w) + o[z, y, 2], w) + alz, [z, y, w]) = 0,

(V. o) B A FFR7R, B0V PR AL IR a(2,y) = 0, 2,y € A, R4 V BROBFFLEL
%V =AH a(z,y) =ad(z,y),z,y € A, WFH A BRI
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1 3-ZREL A v, Z i T E
(50(f)(x1,x2,x3) = f([xlax27x3]) - [f(xl),xQ,iC?,] - [xlaf(x2)7x3]

— [z1, 22, f(x3)], (4.4)
3
S1(f) (@1, w9, w3, w0, 5) = B flwn, -+ w2, 25], -+ ws]) — f([21, 22, 23], 24, 5)
i=1

3
+Z([$l,... (2, xa, ), -, w3])

= [f (@1, 22, 3), 24, 5] (4.5)
0 Kerd; = Z1(A, A) C CU(A, A), BT (A, A) = Tm(5;) C CTY(AA), i =0,1. | (4.4)-
(4.5), 6100 = 0.
wWARAMWN—ATFHE, H COA A) = Hom(A,A), C'(A4,A) = Hom(A® A ®
A A), C*(A A) = H(A®%, A). L 6o : CO(A, A) — CHA,A), & :CHAA) - C2(A, A)
,x € A1 <i <5,

50(f)(x,y,z) = f([x,y,z]), (46)
3
51(f)(x1,x2,x3,a:4,a:5) = Zf(xl, [, 4, z5), 23) — f([21, 22, T3], T4, T5), (4.7)
i=1
A2, 6160 = 0.

EIE 4.2 B A 3L f,f 2 A LRI,
(1) f € QDer(A) M HALY 6o(f) € BYAA), (1,1, f) € A(A) Y HALY 6(f) =
So(f = f).
(2) & 00(f) € Z' (A, A), z,y,z,u,ve A, N
([, 9, 2])s w, 0] = [f([z, w, 0]), 9, 2] + [, f([y, w,0]), 2] + [2, 9, f([2, 0, 0])]. (4.8)
WR (f, 1. f, f) € A(A), T
[(f - f')([:z:,y,z]),u,v]
= [(f - f’)([x,u,v]),y,z] + [xv (f - f’)([y,u,v]),z] + [x,y, (f - f’)([z,u,v])].

E W f€QDer(A), (f. f. f. f') € A(A), RHE (4.4), AIH
50(f)(xvyaz) = (.f - f’)([x,y,z]) = 50(f - f/)(xvyvz)'

LA 60(f) € B (A, A) H.6of = 6o(f — f).

Rz, # do(f) € BY(A, A), WFEFE ' € CO(A, A) W2 do(f) = dof', 2.y, 2 € A,
50(f)($ayvz) = f[x,y,z] - [f(a:),y,z] - [Jj, f(y),z] - [x,y, f(Z)] = 50f/[$,y,2] = f/[$7y, Z],
E?Lj‘ (fl - f)([xayvz]) = [f(x),y,z] + [C.U, f(y),z] + [xvya f(Z)] BJCTL

% f € Hom(A, A) I 2 Sof € ZY (A, A), 515@(]”) =0. R¥E (4.5), LR z,v, z,u,v €
A, 6150(f)(x7y727uav) = [f([x,u,v]),y,z] + [:C, f([y,u,v]),z] + [x,y, f([z,u,v])] - [f[x,y,z],
u,v] = 0. A]15 (4.8).
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B(f 1) € AA). FIAZEER (1), 7T 6o(f) = do(f — f)- BN do(f) € ZH(A, A)
H oo(f) € Z'(AA), /BE] [ — [/ TR (4.8).

B A RFHEAFHAEAE F L8 3-ZRR, W& A Em 7, H ART T
HIRFIEAR T~ 25 (6] R

A=A, A ={zcA| ti,ty € Tad(ts,t2)(z) = y(tr, t2)x,}, Ao=T, (49)

vEQ

HAp QC (TAT)* —{0} & T AT WXHBZE]. & Aa # 0, WFF o AT T HFL

wilin, WA REEIRF a4 32 (U820 98U B (b)) M1 (c?) TR, A 1Y
Xt AR B e3, eq TRALHLAEZS ).

B A REEXAIRE T W 3-ZRREL & SRR

(d(t1,t2) f)(2) = [ta, a2, f(@)] = f([t1, 22, 2]) = (ad(ty, t2) [ — fad(t1,12)) (). (4.10)
SHER ti,t € T, f € Hom(A, A), i (t1,t2) f A0 d(t1,t2)f, Ao =T.
513 4.1 & A F Ly 3-ZE0%8L MIXMER t1, 62, 83,84 € T, f € QDer(A),
(1) (t1,t2)f € @Der(A), B (T,T)QDer(A) C QDer(A),
(2) (t1,t2)(ts, ta) f — (t3,ta)(t1, t2) f =0,

n

(3) ((t1,t2)™ - =Y (=) CEad"* (1, t5) fad® (tr, t2) (x). (4.11)

k=0

~—

WE ¥ f € QDer(A), (f, [, f.f) € AA), WER t1,t2 € T, z,y, 2 € A, R (4.10),
Y (B, 02) f(y), 2] + [y, (B, £2) £ (2)]

(t1,t2)(y), 2] + [f(2),y, ad(t1, t2)(2)]
cad(ty, t2) f(y), 2] + [z, f(y), ad(t1, t2)(2)]
z,ad(ty, 12)(y), f(2)] + [z, y, ad(t1, t2) f(2)]

+ [ad(t1, t2) (@), f(y), 2] + [ad(t1, t2)(2), y, f(2)])
+ [z, f(ad(t1, t2)(y)), 2] + [z, ad(t1, t2)(y), f(2)])
+[ f(y),ad(ty, t2)(2)] + [z,y, f(ad(t1, t2)(2))])

*?

)
)

FIFLA ((t1,t2) f, (t1, t2) £, (t1, t2) frad (1, t2) £/ — fad(ty, t2)) € A(A). 45 (1) fHE.
M (4.10) FTIS4ER (2). FHEIEM (4.11).
mE n=2 NHF

((t1,t2)* f) (@) = [tr, t2, ((t1,t2)f)(@)] — ((tr, t2) ) ([t1, T2, 2])
= ad?(t1, t2) f(x) — 2ad(ty, t2) fad(ty, t2)(x) + fad? (t1, t2)(x).
fRi% (4.11) 7£ n WITETBRLAL. BrLA

n+1

(b1, t2)" T ) (@) = D (=) COFad R (k1) fad® (t1, £2) (2).

k=0
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Z5RARIE.

RIETIHE 4.1, QDer(A) T T 1) Fitting 73 #fH
QDer(A) = QDer(A)o @ > QDer(A (4.12)
aEN

He A C(TAT)* - {0},
QDer(A)o = {f | f € QDer(A), t1,t2 € T, FFAEIEFER m 15 (t1,t2)™ f = 0},
QDer(A)o = {f | f € QDer(A) XEFEH t1,to € T, FEFEIEEEE m 15 ((t1,t2)—
alty, ta)Ig)™f = 0}.
B o e A, TSR QDer(A)a # 0, WFK o B4 T B — 4L

gIEE 4.2 ‘& A 7\Ell: 3'7?‘&4%%&7 o€ A, Y € Qa m\” QDer(A)a(Av) g Aa+y'
WE X f € QDer(A)a,zy € Ay, K t1,to €T, F f(zy) = Y.  z8, x5 € Ag. 1RIE

Be(TAT)*

(4.9)-(4.11) FIF|HE 4.1, AL m, (15 ((t,t2) — alty, t2) )™ f = 0. F K
(((t1, t2) = ot t2) 1) ) (@y) = (1) Chalty, t2)™* ((t1, £2)" ) ()

s=0

= > Z Y= mDES ity 1) (8 — ) (b, t2) 2

BE(TAT)* s=0

== Y B-v-a)t,ta)us

Be(TAT)*
= (v + o) (t1, t2) f(zy) = (t1,t2) f(24),
BrEA f(2y) € Aaty-
IR 4.3 W AJE3-ZAH N T 76 QDer(A) LVEREX ALy, Bl
QDer(A)y ={f | f € @Der(A),t1,ta € T, (t1,t2)f = a(t1,t2)f}. (4.13)
Xt f € QDer(A)o, W tr,t2 € T, W (t1,t2)f = 0. 45 f € QDer(A)o N Der(A), NMFHER
tit2 €T, v € Q,F v(f(t), t2) + (1, f(t2)) = 0.

iE AR (4.10) I3 4.2, % f € QDer(A)a,a € A, H. t1,ts € T, ((t1, t2) ) (2) =
(a+ )t t2) fay) = vt t2) fy) = alts, t2) f(2y). FX (4.13) FHE.

B f € Der(A) N QDer(A)g, v € Q, xy € Ay, xy # 0, IRIEFIHE 4.2 [f(t1),t2,24]) +
[t1, f(t2), o] +[tr, t2, ()] = y(tr, t2) f(2y). B v(f(t1), ta) +7(t1, f(t2) = 0, ZHRAFIE.

5 3-FRHMAVHBLD

MIEEH 3.2, 3-2= B XIS T Al A US T AMELOI EM, AT, #A]
BT 3-ZE B AL ORI G54, W5 3 A H, QDer(A) W5 I'(A), H I(A) Al QT'(A) 4%
GREC 2R Z(A) = 0, T(A) f1 QT(A) &R 3CHHY.

513 5.1 B¢ A R -2 M
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(1) [[(A), QT(A)] € Hom(4, Z(A)),
(2) Ik f e T(A), W Ker(f) F1 Im(f) & A BHIEEAE,
(3) IR A RV 43, I HIM T f e D(A), * NREHERR f B/ NE I, W f 2w

(4) IR A BT, H T(A) diBEoTi g, M T(A) 2t
W EEHTIF R RIS, AR AT R
RIETIFE 3.1, UBLL QT (A) & 3-Z% A-BL HAERI T
((z,9)f)(2) = (ad(z,y) f — fad(z,y))(2), [ € QU(A), z,y,z € A, (5.1)
L QU(A) Ji T8
SI3 5.2 & AR F biy 3-ZR%L H chF #2. MXF f e QT(A), z,yc A, H
[z, f(z),y] = 0,ad(z, y)ad(f(z),y) = ad(f(2), y)ad(z, y),
((z, ) f)(2) = ((y, 2) )(z) = ((z,2) [)(y), ad™ (f(2),y) = ad™ (z,y) f™,
ad™ " (z,y) f = ad(f(z), y)ad™ (z,y),
Hrm 2R

W ER f € QU(A), x,y,z € A, ARH [z, f(x),y] = [f(x),z,y] H chF # 2, N

[ad(z,y), ad(f(2),y)] = ad([z, y, f(2)],y) + ad(f (), [z,y,9]) = 0
Brbk ad(z,y) fil ad(f(z), y) BT CHH, HBEX ((2,9)1)(2) = (v, 2) ) (@) = ((z,2)f)(y)
Mom = 2 B, ad’(f(z),y)(2) = d( (x), y)ad(f (), y)(2) = [f(x),y, [z, y, f(2)] =
[f @)y, ]y, f(2)] + [, [f(2), y y] F@N+ [y, [f @)y, f())] = ad® (2, ) £ (2). FTLA m #
WRARE] ad™ (f(2),y)(2) = ad™ (2,)([2,y, f"])(2) = ad™ (z,9) 7 (2).

WA RFFMEAFAIMIR F LR 32508, A& AN 7. Sxtsh 4 HHitie,
AFME (4.9), FFH QU(A) 1A T-HIRA Fitting 53

QT (A) = QT(A)o + QT(A)1, QT(A)1 =Y QT(A)a, (5.2)

acll
IIC (TAT)* —{0}, H m RIFHE,
QU(A)a ={f € QU(A4) | ti,t2 € T, (tr, t2) f = ((t1,t2) — a(ts,t2)1a)" f = O}.
A BB F LR AE D& 3-22C8, JF B & TIX AR R 7, B Ao = T.
FI 5.1 % AR 3 AR
(1) ¥EH T-HE, QU(A) 7% (5.2) ] LAXT gk, B
QU(A)a ={f | f € QU (A), (t1,12)f = alta,t2)f 11, t2 € T} (5.3)
(2) MEBEH ac T H e, QI(A)u(A,) C Aarry, QT(A)T) C T,
W RIETIFE 4.2 FE B 4.3 A4 (1).
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WRYETIHE 5.2, XEER f € QU(A), 2,5,z € T, ad™ ' (2,y)f(2) = ad(f(2),y)
ad™ (2, y)() = 0. BB f(T) C T.

EI 5.2 Ix A -2

(1) QT(A)o(A1) € Ay, (2) QI'(A)(T) =0,

(3) QU(A)1(A1) € Za(T) ={x € A| [, T, A] = 0}, I QT(A)1(A4) € Za(T),
(4) o, B FH at+B#0,

(Ao, Ag)QT'(A)o = 0, (Aa, A—a)QI'(A)o € QI'(A)o,
(A, A-a)QT(A)o(Ar) = 0,

(5) (T, A1)QT(A)o)(T) = O,

W 2 SCEREBUR 0 QT(A) @ A — A X f € QT(A), z € A, o(f ® 2) = f(2). 1REE
(5.1), o((z,y)f @z +f@ad(z, y)z) = ad(z, y)o(f @ 2), B o BALFM. BrLk QU(A)o(A1) C
Ay, G5 (1) BoL.

MIEEH 5.1, QU(A)1(T) € T, QT(A)1(T) € Ay, Brbh QT(A)(T) C AinT =0. &
W (2) AL RIBLEE (2) AT (3).

B a,BE€Q, vy € Au, yp € Ap,2 € A, hi,ha €T, fo € QT (A)o.

IR o+ B # 0, U ((h1, he)(2a,2p) fo)(2) = (e + B)(h1, ha)((za, 5) fo)(2), I 15

($a7$ﬁ)f0 S QF(A)a+ﬁ - QF(L)l- (5'4)
RIEEH 5.1 MR 3),6€Q, B
(Ta,23)QT (A)o(As) € QT (A)ats(As) € Aatptss (5.5)

(Ta, 2)QT(A)o(As) CT. UK v+ B+ 0 # 0, M (24, 25)QT(A)o(As) = 0.

B (2, 28)QT(A)o) (A1) # 0, FFIE 6, N\ p € Q, RAEE 25 € As,mx € A\, n, €
Ay, f € QU(A) Wi [((za, y8)f)(26), ma,nu] # 0. W [((wa, 25)f)(25), ma,mu] =
(25, (T, 25) ) (M), nu] = [26, M, (Tas ) f)(nu)] # 0. ARYE EEEIIE, HATEE] o +
B+d=a+B+A=0, a+B+pu=0, A\+u=0+pu=0+\AHi=A=p=0, F/F.
BrLh a+ B #0, (Aa, Ag)QI'(A)o = 0.

WMFE a+B8=0, hi,ha €T, fo € QT (Ao, (h1,h2)(Ta,T—a)fo = (T, T_o)(h1,ha)fo+
[(P1, h2), (2ay—a)lfo = 0. Bl (Aa, A—a)QT(A)o C QT(A)o. MRIEF[H 5.2 FEH 5.1,
fo €T(A)o, 6 €Q, x5 € As, (Tas Ta)fo(2s) = (Tas ¥5) fo(a) = (x5, Ta)fo(r—a) = 0. I
(za,r—a)fo)(A1) = 0. i (4) 131k

MAES [P 5.2 fIEFE 5.1, (T, T)QT(L)o = 0, (T, A1)QT(A)o)(T) = (T, T)QT(A)) (A1) =
0. 451 (5) AL

R 5.3 1 A A TSRO 32 T
QU(A) = I(4) ® QU(A)1, QI(A)QT(A); = 0.

W EEIEY] T(A) = QU(A)o. HIW I'(A) C QT (A)o. MRIEFIHE 5.2, IMEE fo €
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QT'(A)o , t1,ta €T,

(tl,tg)fo =0, xe€ A, teT,
[t1.t2, fo(x)] = fo([tr,ta,2]),  [ti.ta, fo(t)] = fo([t1,t2,t]) = 0.

HER 5.2, MEE o, € Q, 24 € Ay, 25 € Ag, 2 € A, fo € QT'(A)y, a+ 3 #
0, ((ZZ?a,ZZ?ﬁ)fQ)(ZZ?) =0, f()([il?a,iliﬁ,ili]) = [Jfa,d?ﬁ,fo(ZE)].

Fa+B=0,MteT dcQurseAs, (Ta,r—a)fo)(xs) =0. B fo([Ta, T—a,zs]) =
[Ta, T—a, fo(2s)] — (Ta, T-a)fo)(25) = [Tas T—a, folzs)]-

79 ((xaax—a)fo)(t) e, F)ﬂ’j [((xa,x_a)fo)(t),T, T] =0, [((xavx—a)fO)(t)7x5vA] =
[t,((za, 7-a)fo)(xs),Al =0, B ((za,7-0a)fo)(t) € Z(A) =0, ((za,r—a)fo)(T) = 0. FrLA
fO([xaax—aat]) = [xaax—aafO(t)]'

LR ERTIR, fo € T(A),T(A) = QU'(A)o, QT(A)1QT(A)1(A) € QT(A(T) = 0, Fits
JiE.

EE 5.4 W3ITRBAWE A=A 0 A, [A1, 45, 4] =0. 1

QT(A) = QI'(A1) + QT(A2) + 'y + I,
Heo Iy = {f €e Hom(4;, 4j) | f(Ai) € Z(A;),1 <i#j <2}

W B EEATHEAIA QT (A1) + QT(A2) + Ty + Ty C QT(A).

B p; € Hom(A4, A;), i = 1,2 BB HE, BIXf 2 = 21 + 22 € A, 2; € A;, pi(z) =
Ti, = 1,2 X‘-J‘ f S QF(A), ﬁi)‘( fl S Hom(Ai,Ai), 7 = 1,2, fg (S Hom(Al,AQ), f4 S
HOIIl(AQ,Al),

fi(x) =pif(x), faly) =p2f(y), f3(x) =p2f(z), faly)=p1f(y), x€ A1, ye€ A

AR, ' f1(A2) = f3(A2) =0, fa(Ar) = fa(Ar) = 0. MFHMEE 2 = 21 + 22 €
A, 71 € A1, w2 € Ag, f(x) = f(21) + fz2) = (fi + f2+ f3+ fa)(2).
I [A, A, Ag) =0, f1 € QC(A1), f2 € QC(A2), MIXMER « € A1y, 2 € Ag,

[fg(il?),y,Z] = [f(a:),y,z] = [$,f(y),2] =0, [fB(A1)7A2vA2] =0,
Bl f3 € Ty, 8RR, 1838 fu € To, QU(A) C QU(A1) + QU(A2) + T + T2, ZHIRTRIE.
RYEEHE 5.4, A5 F AR

1<i£j<m
F(A) € Z(A). 1<i# j < m). J

2 £ X #
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Abstract The authors introduce generalized derivations, quasiderivations and quasicen-
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Q@Der(A) normalizes quasicentroid, that is, [@QDer(A), QT'(4)] C QT'(A); (4) if A contains a
maximal diagonalized torus 7', then @QDer(A) and QT'(A) are diagonalized T-modules, that
is, as T-modules, (T, T') semi-simplely acts on @Der(A) and QT'(A), respectively.
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