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AM S(1991) 16U 80, 16N 25/CCL

(Symmetric bi-derivation) M aksa [1] ‘R ,D:R
X R »R , D(,y)=D(y,x) D , D(x+y,z2)=D (x,2)
+ D (y, z), D (xy,z)=D (x,z)y+ xD (y,z), D R . d(x)
=D (x,x), d D
(21. 131
1 R 2 3 ,D R . [x3d(x)] zZ(R),Vx R,
d D . [x%dKx)]=aQ
t=t(x)= [x5d(x)] zR), x°+x X,

x*d (x5 + x*d (x)+ 4xD (x*, x)+ x°d (x*) + x°d (x) + 2xD (x* x)+ 2x°d (x?)
+ 2% (x)+ 2xD (x% x)- d(x)x* d(x)x* D (x% x)x>* d(x?) x> dx)x*
- D (X% x)x* 2d(x*) x> 2d (x) x> D (x5 x)x* zZR).

- X X, , [x%d(x)] zR) [x%d(x)] ZR)
6[x*, d(x)]+ 6x°d(x)x - 6xd(x)x® Z(R), (1)
[x* d(x)]= x’[x%d(x)]+ [x%d(x)]x’= 2tx?, x%d (x) x- xd (x)x®= x[x?% d (x) ]x
=t(x)x? (1) 18tx® z(R), t0, x> zZ[R), [x%d(x)]= 0, t= Q
2 R 2,3 ,d R D . [xhd(x) =0,
Vx R, R .
R : 02a R a=a0
,d(ra)= r’d(a)+ 2D (r, a)a, D (r,a)=0 D (r,a)a= - aD (r, a).
ra [x5,d(x)]=0 X, Vr R
(ra)% (ra) = d(ra) (ra)? 2
* 1993 9 29
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(2 a (ra)’rd(@)a=0, rd(a) r , (rd(a)a)?(rd (a))’d (a)a= 0, [6]
,d(a)d(@)a=Q 0=D (a,a’)=ad(a)+ d(a)a, d(a)ad(a)=Q
rat a [x5d(x)]=0 X
(ra)%d (ra)+ (ra)’d(a)+ 2(ra)D (ra,a)+ arad (a) + arad (ra) + 2araD (ra, a)
= d(ra) (ra)?+ d(a) (ra)*+ D (ra, a) (ra)’+ d(a)ara+ d (ra)ara+ 2D (ra,a)ara,
- r (2)
(ra)®d (a) + 2araD (ra,a)= d(a) (ra)’+ 2D (ra, a)ara, (3
2(ra)D (ra, a)+ arad (a) + arad (ra)= 2 (ra, a) (ra)’+ d (a)ara+ d(ra)ara, (4)
2r (4
16(ra) D (ra, a) + 2arad (a) + 8arad (ra)

= 16 (ra, a) (ra)’+ 2d (a)ara+ 8d (ra)ara, (5)
(4) 8 (5 6arad (a) = 6d (a) ara, ardd (a)=d(a)ara, d(@r r d(a)
ad(@)= 0 ad(a)rad(a)= 0, ad(@)=0 d(a)a=- ad(a)=Q , (3)
2araD (ra,a) = d(a) (ra)?, (6)
a (ra,a)= - D (ra,a)a= - rd(a)a- D (r,a)a’= 0, (6) d(a) (ra)’= 0, [6],
d(a)=Q
x+a [x%d(x)]=0 X
2[x*D (a,x) ]+ [ax + xa,d(x)]+ [ax + xa,D (x,a)]= O, @)
- X X, (7
[ax + xa,D (x,a)] = O, (8
2[x*,D (a,x) ]+ [ax + xa,d(x)]= Q (9)
(8) a,
axD (x,a)a- D (x,a)axa= 0, (10
x+y (8 x, (8)
[ax + xa,D (y,a)]+ [ay + ya,D (x,a)]= O,
ya y, [ax+ xa,D (a,y)a]+ [aya,D (x,a)]= 0,

axD (a,y)a+ xaD (a,y)a- D (a,y)axa+ ayaD (x,a)- D (x,a)aya= O,
y= X, xaD (a,x)a= - xD (a,x)a’= 0 axD (a,x)a= - axaD (a, x), D (a,
x)axa= 0, (10),
axaD (a,x)=D (a,x)axa= Q

D (a, x)axa= 0,

D (a,x)aya+ D (a,y)axa= 0, (11)
(12) D (a,y), D (ay)axaD (a,y)=0, a (a,y)= 0,
ab (a,xy)= 0,axD (a,y)= 0,
D (a,y)= 0, , (9) [ax+ xa,d(x)]= 0, x+vy x
[ax+ xa,d (y) ]+ 2[ay+ ya,D (x,y) ]+ [ay+ ya,d (x) ]+ 2[ax+ xa,D (x,y)]= 0,

- X X,
[ay + ya,d(x) ]+ 2[ax + xa,D (x,y)]= O,
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ya vy,[aya,d(x)]+ 2[ax+ xa,D (x,y)al= 0, a ayad (x)a= 0, ad
(x)a=Q ad(x+y)a=0 aD (x,y)a= 0, a(xa,y)=0, yz y ab (xaz)=
0, D (xa,z)=0, D (xya,z)= 0 D (x,z)ya= 0, D(x,z2)=0,Vx,z R D
R

1 R 2,3 ,D R , D d
[x’d(x)] zZ(R),Vx R, R
1,x%d(x)=d(x)x* x+x* X,
(x+ x3)%d (x+ x?)
=xD x5 x)+ xD (x,x)+ 2x°d (x?) + 2x%d (x) + xD (x?, x)+ xD (x, x?)
= 6x°d (x)+ 6d (x)x >+ 4x°d (x) + 2d (x)x°,
d(x+ x?) (x+ x?) %= D (x% x)x*+ 2d (x?) x>+ 2d (x) x>+ 2xD (x* x)
= 6x°d (x) + 6d (x) x>+ 4d (x) x*+ 2x°d (x),
2x%d (x)= 2d (x)x*= 2x’d (x)x, x°[x,d(x)]= 0, 2,R
[x,d(x)]=0, [2 Theoren 2],R
: [5] -
3 R ,d R D , xd(x)xd(x)x z(R), ZR)%

{0} xd(x)- d(x) zR).
R 2, . R 2,
A={x R[xdx)+d()x ZR)}; B={x Rxdx)- dx)x zZ®R)}:
02t z(R),Vx A, x B.
xtt A,
x+ &)+ D (x,0))+ (dx)+d(®+ D (x,1) x+t) Z(R).
D(x,*) R , D, zZR),d(®=D (1) Z(R),
x(d() + D(x,1))+ 2td(x) zZR), (12)
(12) X , 2t[x,d (x) ]= 0O, [x,d(x)]=0, x B.

x+t B, x+tdkx+t- dx+1t)x+t) z(R),
x(dx)+d()+ 2D (x,1))- (dx)+d(®)+ D (x,))x Z(R),
d(®,p x,t) zR) [x,dx)] z(R), x B.
,Vx A x B,R=B.

2 R 2,3 ,d R D , xd (x)
+dx)x zZ(R) ,R
Z(R)={0}, xd(x)*d(x)x=0, x?d (x) = d (x) x?, 1,R
Z(R)Z 0O, 3, [x,d(x)] ZzR),Vx R, [2, Theoran 2],R
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Symmetr ic Bi-der ivationsand Canmutativity of Prime Rings

D eng Qing
(Dept of M ath , Southwest ChinaNomal U niv. , Chongging)

Abstract
LetR be aringwith center Z(R). A mappingD:R x R - R iscalled a symmetric bi-
derivation, ifD (x,y)=D (y,x), D (x+ y,z)=D (x,z) + D (y,z) andD (xy,z) = D (x,2)y
+ xD (y,z) forallx,y,z R. Weshow that aprime ringRw ith charR # 2, 3, admitting a
nonzero symmetric bi-derivationD , is commutative if either [x*,D (x,x)] Z (R) for all x
RorxD (x,x) £ D (x,x)x Z(R) forallx R.
Keywords prime ring, commutativity, symmetric bi-derivation
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