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(i) LR z,y € A, FFE—A R - RHEWE ¢ A2 — X 3L {z,y} = d(z *y).
AR, (i) ATRAE (1), WFHERE R - 8L X A1 R - XMW {, }: Ax A — X, &
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(i) XMfEEz,ye A, R- MM {, }:Ax A— X W& {z,y} ={zxy, I} .

Bk A RSB, R « AZBH [z,y] = 2y — yz, W A BA— NS, BATHR
A R F R E AR, 2 A X H R FR e AR, Bt U ERE R - MM
W,V AXxA— X, fifER- MM ¢ : [A A — X 15 {, } N {z,y} = o([z,y]), B
H [z,y] =0 —&A 18 {z,y} = 0. LAY, B x 24 Jordan B z oy = zy + yx, M| A SN—A
Jordan R, FATHK A ZF Jordan R E KIAREL, 218 A EA Jordan A% — 1 F Mk
SERIAREL, Wi, {, Y BAEEX {2y} =d(xoy), HFHH 20y =0 —FFH {2,9} = 0.

Bresar 7E 2009 3 [1] Figid TR B &H B eI %, A4 2R M, (B)
A ER (HEAZEFERME Jordan ) YU FIAEL, HF HE T R ke M AREE OR$7 42 1t it
SRR —E N, 5K GrasicfE SCHR [2] 4 7 PRI 2200 2 B4R
R, B SCHR (3] Tk e 1A BRZE SR A 1) PTG A AR 2 AR OR 1Y, XA
ZERBEN T YE FRG 7 (SCHR [3] FRE B 3.1) AR 0L A e (R RE ST (WL SCHR [3] R
EH 4.1, 4.2).
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r=eretexf+ frf=a+m+b
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EE 2.2 &R RABRAMITMZHIN, A, B & R ENEERE, M £ (A B) - B,

A= ( A ]\g > N=MAE MR A, B ZAFRGE AR, WA BRFRRER.

E it 1A A FEAIG, N A TRUES (1) gEHEH Gi). 2 {, }:Ax A - X FoRnf
2y =0 W {z,y} =0 BIRLENERLGT.
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{m,m'} = {a,b'} = {b,a’} = 0. (1)
i (a +am’)(m’ — f) = 0 773
{a,m'} = {am/, f}. (2)
H (am’ +b)(—e +m') =0, A3
{b,m'} = {am/, e}. (3)
Gt (2) M0 (3) R
{a,m"} +{b,m'} = {am/, 1}. (4)

H (m—mb)a =0H {m,d'} = {mb,d'}, FHHmV (' —e) =0 FH {mt,d'} = {ml, e},
JIAIE S
{m,a’} = {mb', e}. ()
H (m+e)d —mb)=06H{mb} ={emb}, HH (e —mb)(mb + f)=0H {e,mb} =
{mb', f}, BILAT43
{m, b’} = {m¥', f}. (6)
gE4 (5) A (6) ANATfE
{m,d'} + {m, '} = {md', 1}. (7)
WR A RERGGERAEL, B5IE 11, 51 2.0 A0 (i) WA {a,d'} = {ad, 1}, KA
R B R EM P AREN {b, b} = {bb', 1}, Figi# (1), (4), (7) Raj44

{z,y} = {a,d’} +{a,m'} +{a,V'} + {m,ad'} + {m,m'} + {m, b’} + {b,a'} + {b,m'} + {b,'}
= {a,d'}+ {a,m'} +{m,d"} + {m, '} + {b,m'} + {b,V'}
= {ad, 1} +{bV',1} + {a,m'} + {m,a’'} + {m,b'} + {b,m'})
= {ad, 1} + {bV',1} + {am' + m¥', 1}
= {zy, 1}
PAEE] T (i) WO, ATRL A BFRPE AR
IR 2.3 W R EFRAMITMZLHIN, A B2 R LSS RE M 2 (A, B) - XU, &
WAAE L =1e+5f R A B RERBERRE, WA HREFER.
IE AR A XIEH o 1EA Jordan REN, £ NEAITT.
wW{, }:AXA— X &WE FIIZAREERYS: RE 2oy =0 8F {z,y} =0.
HAHPITEr=a+m+by=ad+m +b.
R TR, SHEE m e M, A5 2% (8)-(10) =K,

{e,m} = {m, f}. (8)
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i (e —m) o (m+ f) =0 Fl (f —m)o(m+e) =0 113
{f,m} ={m,e}. (9)

Hmo (f—(3f+3e) =mo(e—(3f+3€) =0
_ 1 1
{mvf} = {m7 5}7 {mve} = {m7 5} (10)

B (a+am')o(m' — f)=0FH {a,m'} = {am’, f}. KULHH (m+e)o (B —mb) =0FH
{m,b'} = {e,mb'}, FHEEA (8), (10) T4

{a,m'} + {m,b'} = {am’ +mb', f} = {am’ + mb', %} (11)

H (m'b+b)o(—e+m)=0F {bym'} = {m'be}, AFEH m+ flo(d —am)=0F
{m,d'} = {f,a'm}, &4 (9), (10) XA/

1
{b,m'} +{m,d’} = {a'm + m'b, e} = {a'm +m'b, 5} (12)
Hmom/ =aob =boa =0 113
{m,m'} = {a,b'} = {b,a’} = 0. (13)

W A 2% Jordan FURE FIAREL, & Jordan B A HALTC A $14, H91HE
1.1, 513 2.1 M (i) 743 {a,a’} = {aod,1}. KUK B &% Jordan R BIAEM T
{b,0'} = {bot, 3}, FLEA (11)-(13) XA

{z,y} = {a,d'}+{a,m'}+{a,b'} +{m,a'} + {m,m'} + {m, b’} + {b,a’} + {b,m'} + {b, b’}
= {a,d'}+{a,m'} +{m,d"} + {m, '} + {b,m'} + {b,V'}
= {a,d'} +{b,V'} + ({a,m'} + {m,ad'} + {m,b'} + {b,m'})
= {aoa',%}—l—{bob',%}+{am’+mb'+a’m+m/b,%}

1
- {xoyai}

MRz € A, TATE R {z, 5} = d(wo3) =d(z) MR- LMW ¢: Ao A — X.
MIXTETA x,y € AF ¢ W& {z,y} = d(zoy), WHEB A ZF Jordan FLHEH].

EIE 2.4 W REFRMIGHIZHIN, A, B & R LS EREL M & (A, B) - XU, A
=ML R A, B REFFRERAREL WA HRFFRIER.

W HUOH R R E [2,y] = 0 BUA {x,y} = 0 BIRERMERS { |, } A XA — X .

N T TAGIE B FE AT e A LA (14)-(16), Bla € A,m,m’ € M,b € B.
e—m,m+ fl=0=[f —m,m+e] G

{e,m} = {m, f},{f, m} = {m,e}. (14)
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H [m, e+ f] =0 A3
{m, e} ={-m, f}. (15)
i [m,m'] = [a,b] = [b,a] =0, W13
{m,m'} = {a,b} = {b,a} = 0. (16)
T A F it e =a+m+by=a +m' + .
H [(a +am'), (m' — f)] = 0 A[{§
{a,m'} = {am’, f}. (17)
B [(m'b+0), (—e+m/)] =0 A {b,m'} = {m'b,e}, 7£ (15) X H m'b 1B m W13
{b.m} = {-m'b, f}. (18)
H [(m 4+ f),(d —a'm)] =0 H {m,a'} = {f,d'm}, B4 (14), (15) Xa/E
{m,a'} = {—a'm, f}. (19)
B [(m+e), (0 —mb)] =04 {m, b} = {e,mb'}, 7E (14) RAH m'b X% m 7743
{m, b’} = {mb', f}. (20)

B& zi=a;i+m;+ b,y =a, +m)+ b € Ai=1,2,...,n) W2 I, [z, v:] = 0.

TR FEW 27z, g} =0 BIA. R4ER (16)-(20),

YSedmi, iy = XL l{az,a}—ﬁ—E 1{azam}+2 _i{ai,b }+E i, /}+Ez 1{m2,m}

+30  {m, b} + 27 {bs, ai} + X1 {bi,mi} + X1 {bi, b}
= Y {as,mi} + B {my, ait + B {m, b} + B0 {0y, mi}

+37 {a;,a;} + X7 {b;, b}
= X {am; —a,m; + m;b, —m, b,, 4+ Hag,ay + X0 {b;, b}
= {¥i(aim; — ajmi +mib; — miby), £+ S {ai, ai} + D7, {bi, b}

n / ’ / ’ _
¥ (aym; — a;m; +m;b, —mib;) =0

Z’L l[a’“ z] ZZL l[b“b;]
WH A, B REFFHRYGERNLL, 456513 1.1 A (i) 715
z l{a’“az} Z l{b“b;} =0.

Fk 22 {z, v} = 0.
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SCHR (1] ANSCHR (3] 45 1RO E AN — e N, IR E ET R e AT S
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)y +xp(y) = p' (zy).

B, ST RUET T, SR NI AT LR BT A —ER T T

5 3.1 W M R EMARE, ¢ B—AiE, © RIS u: 0 — 6 R pu) =
cx,Vo € 6 FILRMEMSS 1 - 6 — 6 W2 1/ (z) = 2c, Vo € 5, WA LLEH p &2—MEFTHEA
EFT

Sk (5] et T ERS RIS, &6 £ R ERMEL v R 6 ERZR YRR, iRt
TR z,y € S,2y =0 A v(x)y +av(y) =0, MK v & § LNFERFT.

3.2 W R BRI, v 20 LS TEEHRST, Wy —ERFHFT.

W, BRFTFRFZTE? HR/A—E. FAFRST RAERFRET FRNEA Z—
MNFF, AT N T LB B . 38R~ — AR e 2RSS TFE?
IS THT PR R BEORE [ 253X A 7] R

EIE 3.1 R A BERREMNZMRE, v 2 A ERERS T, Wy 2 A ERlEST.

HE Krv:A - ARAENERST, WAAELEBN o(x,y) We: MIA
xy=0,z,y € A #EH

p(,y) = v(z)y + zv(y).

W A RERE N = AREL WHMTER 2,y € A #AAE—ANRME o/ (vy) W2
V(zy) = p(z,y) = v(z)y + zv(y),

Ak v — 5 RS T

1B B RATHAICIRE, M, (B) RAFFERA, T,(B) R (5) L= MRERERE
Bresar {301k [1] ity 7 — MBI Mo(B) S 7 % Jordan BUAERIIE A R0
HEWIRATAT 4 Mo (B) (0 FAK To(B) —5E 2% Jordan BLSE MK

#it 3.2 LR B REE AL L ) Jordan REL, WA 0 > 2, T,(B) 2% Jordan
Ve ARHL

i BRATS 0 RAVAEIEY]. 240 =2 B, SAEE 2.3 H#TS Ty(B) &% Jordan
BURER. W5 n > 3, RATE 1508 L= AR

HIAAREA T, 1(B) &% Jordan FAUE R, BN H € 2.3 7[435 T, (B) 2% Jordan
YESE TR T R U 49492 iR ERARHIE.
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ZERO PRODUCT DETERMINED TRIANGULAR ALGEBRAS

XIE Le-ping! , WANG Deng-yin?
(J.Department of Mathematics, Huaihua College, Huaihua 418008, Chma)
(Q.Department of Mathematics, China University of Mining and Technology, Xuzhou 221116, Chma)

Abstract: This paper researches by algebraic methods whether the triangular algebra is
the zero (resp., Lie, Jordan) product determined algebra and obtains that A is a zero (resp., Lie,
Jordan) product determined algebra if A and B are zero (resp., Lie, Jordan) product determined
algebras. It generalizes the results that matrix algebra is zero product determined algebra.
Applying these we show that zero product derivations of A are quasi-derivations.

Keywords: triangular algebra; zero product determined algebra; zero product derivation;
quasi-derivation
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