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following forall a,b,c € M and o, €T.
1- (a + b)ac = aac + bac
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Definition :- 1-3 " ideal"

Let M be I'-ring and U be subset of M then U is called left
(ring) ideal of M if aax € U(xaaU) foralla € M,x € Uand o €
I'and U is called ideal if it aleft and right ideal.

Definition :- 1-4 "commutitive I'-ring "

AT-ring (M, +,.) is called commutative I'-ring if aob =

baa foralla,be M,a €.
Definition:- 1-5 "commutator"

Let (M,+,.) beaTl-ring then aab — baa is called

commutater of a,b € M, a € I' and denoted by [a, b],.
Definition :- 1-6 "2-torsion"

AT-ring (M, +,.) is called 2-torsion free if 2a = 0 imphies

a = 0 for all a € M where 2 is a positive integer number.
Definition 1-7 "prime I-ring"

A T-ring M is called prime if a 'MI'b = 0 implies that a =
0O orb = 0 where a,b € M.
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Definition:- 1-8 "Semiprime"

A T-ring M is called semiprime if al'MI'b = 0 implies that

a = 0 where a € M.
Remark:

It is be clear that every prime I'-ring is semiprime I'-ring .But
the converse is not true ingeneral .The following example show

that a semi prime I'-ring may be not prime I'-ring.
Example: 1-9

Let M be a prime I-ring,we put M = M; ®M®M; and T =
[ I @I then m is I'-ring.It is abvious hat M is semiprime T'-
ring but not prime T'-ring since if a # 0O and b # 0 where a,b €
M, then for all (o, B, M), (w,T,s) € I"and (x,y,z) € M we have

(a,0,0)(a, B, M)(X,¥,2)(0,T,5)(0,0,b) = (aaxc0, ofyt0, omzsb)

= (0,0,0)
But (a,0,0) # (0,0,0) and

(0,0,b) # (0,0,0)
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Definition :- 1-13 "tri-Derivation"

A tri additive mapping D: M X M x M — M is called tri-

Derivation if :
1- D(x10x5,y,2) = x,a D(X3,y,2) + D(X4,y,2)0x,
2-D(x,y1ay2,2) = y1a(x,y2,2) + D(x,y1, 2)ay;
3- D(x,y,2,0z,) = z;a D(x,y,2,) + D(X,¥,21)az,
Definition :-1-14 "Jordan derivation"

An addivation mapping D: M — M ia called Jordan

derivation of M if :

d(aca) = d(a)aa + aad(a) foralla,b € mand a € T.

Definition : 1-15 "Jordan tri-derivation™

A tri additive mapping D: M x M x M — M is called Jordan

tri-derivation if

1- D(aaa,b,c) = aaD(a,b,c) + D(a, b, c)aa

2- D(a,bab, c) = baD(a,b,c) + D(a, b, c)ab

3- D(a, b, cac) = caD(a, b,c) + D(a, b, c)ac
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Definition :- 2-1 "generalized tri-derivation”

A tri —additive mipping FFMXMXxM — M is called

generalized tri-derivation on M X M X M in to M if there

exists tri-derivation

D:M XM X M — M such that.

1- F(aab, ¢, d)
2- F(a,bac,d)

3- F(a, b, cad)

Definition: 2-2

F(a,c,d)ab + aaD(b, c,d)
F(a,b,d)ac + baD(a, c,d)

F(a,b,c)ad + caD(a, b, d)

A tri —additive mapping F:M x M X M — M is called Jordan

generalized tri-derivation on m X m X m in to m suchthat

1- F(aaa, b, c)

2- F(a, bab, c)

F(a,b,c)aa + aaD(a, b, c)

F(a,b,c)ab + baD(a, b, c)

3-F(a, b, cac) = F(a,b,c)ac + caD(a, b, c)
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Definition 2-3 "higher tri-dorivation"

Let M be a I'-ring and D = (di);en be a family of tri additive
mapping from M X M X M into M such that dy(a,b,c) = a for
all a,b,c € M then D is called a higher tri-derivation on M X
M X M into M if forall a,b,c,d,e,f € M,a € 'and n € N such
that

d,(aab, cad, eaf) = z d;(a, ¢, e)adj(b, d, f)

i+j=n
Definition :- 2-4 "Jordan higher tri-derivation”

Let M be a I'-ring and D = (d;);en be a family of tri- additive
mapping from M X M X M into M then D is called Jordan higher

tri-derivation if

d,(aaa, bab, cac) = z d;(a, b, c)ad;(a, b, c)

i+j=n
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Definition :- 2-5 "Jordan triple higher tri-derivation"

Let M be aT-ring and D = (d;);en be a family of tri-additive
mapping from M X M X M in to M then D is called Jordan triple

higher tri-derivation if:
d, (aabfa, cadfc, eafffe)

= Z di (a, G, e)ad]‘ (b; d; f)dk(ar C, e)

1+j+k=n
Definition :- 2-6"generazied higher tri-derivation”

Let M be aT-ring and F = (f;);en be a family tri-additive
mapping from M X M X M in to M such that f,(a, b, c) =
aforall a,b, c € R then F is called a generalized higher tri-
derivation from M X M X M into M if there exists a higher tri-
derivation D = (d;)ijey from M X M X Minto M such that

for all n € N we have

f,(aab, cad, eaf) = Z fi(a, c,e)ad;(b,d,f)

i+j=n
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Definition :- 2-7 "Jordan generalized higher tri-derivation™

Let M be a I'-ring and f = (f;);cn be a family of tri-additive
mapping from M X M X MintoM such that f,(a,b,c) =
0 foralla,b,c €M then F is called Jordan generalized higher
tri-derivation from M x M X M into M if there exists Jordan

higher tri-derivation D = (d;)jey from M X M X M into M

such that for all n € N we have

f,(aaa, bab, cac) = Z fi(a,b,c)ad;(a, b, c)

i+j=n
Example:- 2-8

y

Leth{( 0

Z)( ) :X,y € R} R is real number M be a I'-ring of
r O
0 0

addition and multiplication on matricof M X I' x M X I' X M we
defined

2 X 2 matric and Fz{( ):reR} we use the usual

FoMXI'XMXI'XM—-M ,i€N by
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Lemma : 2-9

Let M be a I'-ring and f =(fi);ybe a Jordan generalized higher
tri-derivation on M X M x M into M associated with Jordan

higher tri-derivation D = (di)jey 0f M X M X M into M

Thenforana,b,c,d,e,feM,ael and ne N then following

statements hold
fn(aab+bac,cad+dac,eaf+fae)
=Yi+jfi (@, c,e)adi (b, d,f) + fi(a,ce) adi(b,d,f)

Proof :- Since f = (f;);n De Jordan generalized higher tri-

derivation on MxXMxM into M then

fn[(acda+tbab),(cac+dad), (eae+faf)]

Z fi(a+bct+d,e+fadi(atbectdetn]

i+j=n

[fi (a,c,e)+ Fi(b,d,f)][di(a,c,e) + di(b,d,f)]

i+j=n

z fi(a,c,e)adi (a,c,e) + fi (a,c,e)adi(b, d, )

i+j=n
+ fi(b, d,f)adi(a, c, e)

+fi(b, d, Hadi(b, d, £) ....... (1)
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+ fi(c, t, r)adi(b, d, f)adk(a, s, e)
+ fi (a,s,e) adi(b,d,f) a dk (e, t, 1)
+ fi(c,t, r)a di(b, d, f)a dk(a, s, e)
+ fi(c,t, r)a di(b,d, H)a dk (¢, t, 1) ... ... (1)
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Proposition :2-11

Let M be 2-torsion free ring then every Jordan generalized
higher tri derivation on MxXMxM into M such that aabBc=
apbac for all ab,c € M and o, € T is a Jordan triple

generalized higher tri-derivation on MxXMxM into M.
Proof :-

Replace afb + bfa for b and cd + dfc for d and eff + f3e for

f in lemma(2-9)
fn[aa (afb + bfa) + (afb + bBa)aa,ca (cfd + dfc)

+ (cBd + dBc)a c, e a(epf + fBe) + (eBf + fBe)a e ]

_ Z fi (a, ¢, e)adi(aBb + bpa, cBd + dpc, epf + fBe

i+j=n

+ fi(ab + bBa, cfd + dBc, epf + ffe) a di(a, c, e)

= z fi (a, c,e)adj(apb, cfd, eff) + d;(bPBa, dBc, fBe)]

i+j=n
+ [fi(aBb + cBd + eBf) + fi (bBa + dBc + fBe)]

+ adj(a, c,e)

= Z fi(a, c, e)(aBb, cBd, eff) + fi(a, c,e) a dj (bPa, dfc, fe)

i+j=n
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+ fi(a, ¢, e)a[dj(b,d, f)B dk(a, c, e)]
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+ fi(a,c,e)a dj(b,d,f)B dk (a, c, e)]
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+ fi(b,d,f) adj(a,c,e) B dk (a,c,e)

= Z fi (a,c,e) a dj(a,c,e) B dk(b,d,f)

j+k=n

i

+ 2 z fi(a, c,e)a dj(b, d, f)B dk(a,c,e)

+ fi(b, d, f)adj(a, c,e)B dk(a, ¢, e) ......(1)

On the other hand

fn(aa(apb + bfa) + (afb + bBa)a a, ca(cfd + dfc)

+ (cBd + dBc)a c, e a (epf + fBe)

+ (eBf + fBe)ae)
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fn(aaafb + baaa, cacd + dacPc, eaepf + faefe)

+ fn(aabBa,cadfc,eafPe)

+fn(aabBa,cadfBc,eaffe)

+ fi(b,d,f) dj(aaa,caceae)

+2fn(aabfa,cadBc,eafBe)

+i (b, d,f)fa dj(a, c,e)p di(a, c, e)

+ 2fn(a a bBa, cadfc,eaffe ) ......(2)

Compare between (1) and (2) we get

2 Z fi (a,c,e)adj(b,d, ) dk(a,c,e)

2fn (aabBa,cadfc,eaffe)
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Since R is 2-torison free then
fn(a a bBa,cadfc,e affe)

= Z fi(a, c,e)adj (b,d,f)B dk(a,c,e)

i+j+k=n
Definition 2-12 :-

Let M be a I'-ring and F =(fi);.nybe a Jordan generalized
higher tri-derivation on M X M into M associated with Jordan
higher bi-derivation D = (di)ijey On M X M into M. Then for

all a,b,c,ds,teM, o, € I'and n € N we define

¢én (ab,cd)=Fn@ab,cad) -

z fi(a,c)a dj (b, d)

i+j=n

Lemma 2-13 :-

Let M be a I'-ring and F =(fi);cnbe a Jordan generalized higher
tri-derivation on M x Mx M into M associated with Jordan
higher tri-derivation D = (di);ey 0N M X MXx M into M. Then

forall a,b,c,ds,efeM.

I. ®n(a,b,cdef)y=-P(b,ad,cfe),
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Z f(a, ¢, €)ad;(b,d, f) + f;(b, d, Dad; (a, ¢, €)
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//Il

@,(a,b,c,d, e, f+5s), =0,(a b,cde )y +
F,(aab, cad, eaf) + f,,(baa, dac, fae)

@,(a,b,c,d, e s)y
- by Lemma 2-9 and the def
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®,(a,b,c,d,s,f),
i+j

® n(s,b,c,d, e, f)
On(a,s,c,d, e )y
®n(a,b,s,d, e ),
®,(a,b,c,s,e,),
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//Il

iii.0,(ab+s,cde g =0,(ab,cdel+

Iv.0,(a,b,c+s,d,ef), =0,(ab,cde b, +
V. @n(a,b, C,d + S, e, f)a = @n(ay b; CJ d, e, f)O( +
vi. ,(a,b,c,d,e + 5, = B,(a,b,c,d, e, ), +

F,(aab + baa, cad + dac, eaf + fae)

.
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= Z fg (a,c,e)adi(b,d, f)BmpPbaa

+ z fg(b, d, f) a dt(a, c,e)fmBaab
+ aab fmf z d,(a, c,e)adg(b,d,f)
Compare between (1) and (2)
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n

fg (b,d,f)a dt (a, c,e)Bmp aab

n
h+g+t

n
n

g+t+h=n
+ baa fmp dy, (aab, cad, eaf)

g+t
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+ fn(baa, dac, fae) fmf aab

z fg(b, d, f) adt(a, c,e)Bmp aab
Yn(a,b,c,d, e, a =0

g+h

h+g
+ ¢én(b,a,d,c e f)a BmpP baa + aab fmf

+ aab Bmp [dy, (ba, dac, fae)
+ baafmf [d}, (aab, cad, eaf)
— Z dp(a,c,e)adg(b,d,f) =0
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[ fn(aab, cad, eaf — z fg(a, c,e)adt(b,d, )] fmp baa
én(a,b,c,d, e, Ha fmPbaa + aabfmp + ¥Yn(b,a,d, c, e fa
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+ baafmp + én(a,b,c,d, e Ha
+ (baa — aab)[BmB ¥n(a, b, c,d, e, Ha ]

¢én[(a,b,c,d, e f)Bmp](baa — aab)
¢én(a,b,c,d, e, ), BmpP[b,a]a +[b,a]Ja fmP ¥n(a,b,c,d, e, ), =0

¢én(a,b,c d, e f), PmpP[a, b]Ja + [a, blJafmBW¥n(a,b,c,d, e, f), =0

én(a,b,c,d, e f)fmBbaa + ¢n(a,b,c, d, e, f)BmPBaab

—aabBmp Wn(a, b,c,d,e,f)a =0
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