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Abstract

In this paper the notion of asymmetric skew 4-derivation of prime and semiprime
T-ring is presented and studied. Therefore we proved that; presume N be a 3,2-torsion free
non commutative prime I'-rings accomplishing a certain assumption and L be admissible
Lie ideal of N; Let : N4—N is a symmetric 4-derivation. If f is a trace of such that [f(s),s], =
0; for each one s € L, 0 € I therefore = 0,also we prove that; if N be a 3,2—torsion free non
commutative semiprime I'-rings accomplishing a certain assumption and L be admissible Lie
ideal of N. Presume o is an automorphism of N and : N*~N is a symmetric skew 4-derivation
associated with o. Presume that the trace function f is commuting on L such that [f(s),

ofs)], € Z for each s € L, 0 € I, where f(L) = L, therefore [f(s), a(s)], =0 for eachs e L, 0 €
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I';the quantity demand and investment in research and development, while the other model
focuses on a more realistic relationship between the quantity demand and the price.
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1. Introduction

The first gamma rings were proposed. by Nabusawa [14] and therefore
Barnes [15] generalized the definition of I'-rings. Let M and I' be two additive
abelian groups. It there is a mapping (a @ b)» a a b of M X I' X M -M,
accomplishing the conditions listed below, for alla,b,c EMand o, 3 €T

1. (a+b)ac=aac+bac,
a(a+pf)b=aab+afb,
a(b+c)=aab+aac,
2. (a+b)Bc=aa(bp c),therefore M is said to be I'-ring.

Throughout this paper N will denote a I'-ring with centre Z(N). A ring N is
n-torsion free where n is a positive integer, ns = 0, s € N implies s = 0, a T-rings
N is said to be prime if sSTNT¢ = (0) implies that either s = 0 or £ = 0, and semi-
prime if sSTNT's = (0) implies that s = 0. the set Z(N) = {s € N: sfit = tfs, for each
one s, t EN and f €'} is named the center of the I'-ring N, N is named a
commutative if sft = tfs, for each one s, t € Nand f € I', amap f* N — N is said
to be commuting if [A(s), s]; = 0 for each one s €N and 6 € T, and f centralizing
if [f(s), 5] € Z(N) for each one s €N and 6 € I, An additive subgroup L of N is
named Lie ideal of N if when aver u € L, » € N therefore [u, ]; € L, and L is
named square close Lie ideal if u* € L for each one u € L, an admissible Lie
ideal L is square close lie ideal of N such that L< Z(N), the commutator sc¢ - {Gs
will be symbolized by [s, f],. We know that [sBt, z], = sPB[¢, z]s + [, z]s Bt + s[P,
o)zt and [s, Bz], = tP[s, z]s + [s, t]o Pz + [P, o] z for each one s, £, zE N, f, 6 €
I'. We shall take an assumption (*) sotpz = sptoz for eachone s, t, zE N, B, 6 €
I'. Presuming (*) the above identities reduce to [sPt, z], = sP[t, z] & + [s, z]s Bt
and [s, tBz]s = B[s, z]s + [, o Bz for each one s, ¢, z € N and for each one o, p €
I, an additive mappmg P:N—N is named aderivation if P(sﬂt) = P(s)Bt+sBP(?),
for each one s, t €N, B €I and named a a-derivation of N associated with an
automorphism a if P(th) P(s)Bt+a(s)BP(t) for eachone s, t EN, p €' [17].

A mapping P:NxN—N is a symmetric if P(s, ) = P(s, ¢), for each one s, ¢
EN,.A mapping f :N—N defined by f(s) = P(s, s), is named the trace of P
where P:NxN—N is asymmetric mapping. The trace f of P accomplishes the
relation f{s+£) = f(s)+ fif)+2 P(s, 1), for each one s, t €N, bi-derivation we mean



DERIVATIONS ON PRIME AND SEMIPRIME GAMMA RINGS 1707

a bi-additive map P:NxN—N (i.e., P is additive For eachargument), which
satisfies the relations P(sft, v) = P(s, v) Pt + spP(¢, v) and P(s, 1fv) = P(s, t) Pv
+ tBP(s, v) for each one s, t EN, B € T', A symmetric bi derivation was first
described by G. Maksa [6]. For an example, see [7]. In [6], it was shown that
symmetric bi derivations are linked to the general answer to several functional
equations. There are several results on symmetric bi derivation in prime and
semiprime rings in [1, 2, 3, 4, 8, 9, 12]. Ozturk et al. [18] looked into symmetric
bi-derivations on pr1me I'- rmgs [17, 19, 20].

A mapping P: N° —N is said to be 3-additive if its additive For each
argument and it is named symmetric if P(s;, S5, §3) = P(Sz) Sz2), Sz3) for each
one sy, ..., s3 €N and for each changlng about {n;), 7, n(3)}. The map f ‘N —N
defined by f(s) = P(s, s, s, ), s €N is named trace of ‘P where P:N° —N is
asymmetric mapping. We have f(s+¢) = [f(s) +3P(s, s, £) + 3P(s, t, t) +f ()], a
3-additive map P:N° —N is named skew 3—derivation associated with an
automorphism o if P(sPu, t, v) = P(s, t, v, )Puta(s)BP(z t, v, ), P(s, Pu, v) =
P(s, t, VIPu +a()BP(s, u, v), P(s, t, vBu) = P(s, t, v)Pu + a(v)BP(s, t, u), it is
derivation in each argument. Jung and Park [5] recently looked at permuting 3-
derivations on prime and semiprime rings and found the following: Let R be a
semiprime ring that doesn't commutate and doesn't have any twisting. Let I be a
nonzero two-sided ideal of R. It's possible that there is a permuting 3-derivation
D: R°—R such that f centers on L. So f is traveling on I. Posner proved an
interesting result in 1957 [10]. It says that if a prime ring has a nonzero
centralizing derivation, therefore the ring must be commutative. These writers
were able to get several useful results with prime I'-rings. Ozturk [18] and got
several information about the mapping permuting tri-derivations on prime and
semiprime I'-rings. Dey and Paul [16] looked into permuting tri-derivations of
semiprime gamma rings.

A mapping P: N*—N is named 4-additive if it additive In eachcase, and it's
defined as symmetric if P(s;, 52, 83, 84) = P(Sz1)., Sz2), Sz3), Sz(s)) for each one s,

., 54€ Nand eachpermutation {m,, T), T3), M@ ). The map f:M —M defined by
f(s) = P(s, s, s, s) € N is named trace of P where P:N* —N is asymmetric
mapping. We have f(s +¢) = [f(s) + 4P(s, s, 5, t) + 6P(s, 5, ¢, ) + 4P(s, t, £, 1) +
(#)], 4-additive map P:N* —N is named 4—derivation if satisfy

P(sPu, t, v, w) = P(s, t, v, w)Bu +spP(z, t, v, w), P(s, t Pu, v, w) = P(s, t, v,
w)Bu + tBP(s, u, v, w), P(s, t, vBu, w) = P(s, t, v, w)Pu + vBP(s, t, u, w) Pes, ¢,
v, wPBu) = P(s, t, v, w)Bu+wBP(s t, v, u), foreachones, t, v, w, u €N, p €T

A 4-additive map P:N* —N is known as skew 4—derivation related to an
automorphism a if for each one s, ¢, v, w, # EN, p €I . if satisfy

P(sPu, t, v, w) = P(s, t, v, w)Bu + a(s)BP(z t, v, w), P(s, t Pu, v, w) = P(s,
t, v, wpu + a(t)BP(s, u, v, w), P(s, t, vBu, w) = P(s, t, v, w)Pu + a(v) BP(s, t, u,
w), P(s, t, v, w Bu) = P(s, t, v, w)Pu + a(w)BP(s, ¢, v, u),

The four relations listed above are the same if P is symmetric. for instance,
research on symmetric skew 4-derivations on semi-prime rings was done in [11]
and [13].
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We establish the following lemmas, which are required for our
conclusions.

Lemma 1.1: Presume N be a I'-ring accomplishing the conditions (*) and a, b €
N. If af[s, b], = 0, for each one s €N, o €I therefore either a= 0 or b €7

Proof: 0 = af[s\t, b], = aPsMt, bl + a[s, b]s Mt = aPs [t, b]s, for each one s, ¢
€N, o,p,LET

Thus aBN A[t, b]s =0, t €N, o, B, A €T, because N is prime, therefore a =
OorbeZ.

Lemma 1.2: Presume Z\7 3, 2-torsion free prime I-ring and L be a nonzero
admissible Lie ideal of N, therefore Lcontains a nonzero ideal of N .

Lemma 1.3: Presume N be a 3, 2-torsion free prime I -ring and L admissible
Lie ideal of N, and P : N'—N is if P = 0 on L, therefore P = 0 on N.

Proof: Since P = 0 on L we get
P(s, t, v, w) =0 for eachone s, t, v, w EL. (1)
Since L an adrpissible lie ideal of N and by Lemma(1.2) .That is L contains
anon zero ideal of N Such that
P(s, t, v, w)=0
Replace 2rPs for s for eachone s €1, r € N, B €Ito get
0=PQ2rfs, t,v,w) =2 Pr, t, v, wst2 rfP(s, t, v, w) =2 P(r, t, v, w) fs. (2)
Since N be 3, 2-torsion free
P(r, t, v, w) fs = 0, foreachone s €1, r EN, B €T .
This means that 'If(r, t,v,w) Bl=0foreachonet, v w €€l r EN, Ber
We get because N is prime, 5
P(r, t, v, w) =0 foreachone t, v, w EL, r EN.
after this process over and over until we get
P(r, s, t, p) = 0 for each one r, s, t, p EN. Therefore P = 0

Lemma 1.4: Presume N be a 3, 2-torsion free non commutative prime I'-ring
accomplishing the conditions (*) and P:N'—N is, where L be an admissible lie
ideal of N if f'is a trace of P such that [{(s), s], = 0 for each one s € L, therefore
f6s)B[t, s], = 0 for each one s, t €L, B, 0 €I

Proof: Since we have
[1(s), s], = 0, foreachone s €L o €I’ 3)
Linearization of (1) we get
[fs+1), s+f]; =0, for eachone s, t €L,, 6 €I"
[A(s), slo +4[P(s, 5, 5, 2), sle TO[P(s, 5, 1, 1), sl +4[P(s, 1, 1, 1), s]s +[AD), 1]o
+[f(s), t]s T4[P(s, s, s, 1), t]ls TO[P(s, s, t, 1), s]lc T4[P(s, ¢, ¢, 1), t]s T[A0), o(t) 1o
=0, foreachones, t €L, c €. (4)



DERIVATIONS ON PRIME AND SEMIPRIME GAMMA RINGS 1709

In view of (3), (4) tields that

4P(s, s, 5, 1), 8] Jo TO[P(s, s, 8, 1), sle T4[P(s, ¢, 8, 1), slo T[(0), sl +[/(5),
tls +4[P(s, s, 5, 8), tls + 6[P(s, s, t, 8), t]s +4[P(s, ¢, t, t), 5], = 0, for each one s, ¢
€L cE(5)

Replacing ¢ by —¢ in (5) we find

—4[P(s, s, 8, 1), sls TO[P(s, s, t, 1), s|lc —4[P(s, t, t, 1), s]s +[A¥), sls —[As),
tls H4[P(s, s, s, 1), t]ls —6[P(s, s, t, 1), t]c T4[P(s, ¢, t, 1), {]s = 0, for each one s, ¢
EL, o €I(6)

By comparing (5) and (6) and using the fact that o is free of two-torsion,
we get

4[P(s, s, s, 1), s]lec T4[P(s, t, t, 1), s]s T[fs), t]sc +6[P(s, s, ¢ 1), ] = O, for
eachone s, t €L, ¢ €I (7) Substitute ¢+v for ¢ in (7) and use (7) to get

12[P(s, t, v, v), s]ls T12[P(s, v, ¢, t), slsc H[P(s, s, t, v), {]s TO[P(s, s, v, v),
fls TO[P(s, s, t, t), v]s +12[P(s, s, t, v), v], =0, foreach one s, t, v €L, 6 €1 (8)

Putting —v in place of v in (8) and comparing it to (8) gives us 12[P(s, v, ¢,
t), sls T12[P(s, s, t, v), t];+6[P(s, s, ¢, t), v]l; =0, eachone s, t, v EL, 6 " €(9)

Substitute +u for ¢ in (9) and use (9) we get

24[P(s, v, t, u), slsH12[P(s, s, t, v), uls+12[P(s, s, u, v), tlo+12[P(s, s, t, u),
v]s =0, foreachone u, 5, ¢, v €EL,, 6 €I (10)

Since N doesn't have any 2 and 3 -torsion, we can replace ¢ and u with s in
(10).

[P(s, s, s, v), s]s +[f(s), V], = 0 foreachone s, v €L, o €. (11)

Again replace v by 2vBt in (11) and using (11) we get

[P(s, s, s, 2vBE), s]s +[A(s), 2vPt], = O, for eachone s, v €L, 6, B €1 2
[P(s, s, s, v), s]s Pt+2P(s, s, s, VIP[L sl TV, sls BP(S, s, s, )+[f(s), v]pt = 0 for
eachones, t,v€EL o, €l

When we use 2-torsion free, we get

[P(s, s, s, v), s]sPt+P(s, s, s, VB[t sls [V, SIBP(S, s, s, )+[fs), v]s Pt = 0,
foreachones, t,veLo,B €. (12)

Substitute s for v in (12) and in view of (12) we find (13) 2f(s)B[z, s]o = 0
foreachones, t €L, 6, P €1

By using 2-torsion freeness of N we get

fs)B[t, s]c =0 for eachone s, t €L, 5, B €1 (13)

Theorem 2.1: Presume N be a 3, 2-torsion free non commutative prime I'-ring
accomplishing the conditions (*) and L be admissible Lie ideal of N. Let P :
N'—N is a symmetric 4-derivation. If f is a trace of P such that [f{(s), s], = 0 for
each one s €L, o €I therefore P = 0.

Proof: By Lemma (1.4)
fs)P[¢, s]s =0 foreachone s, t €L, 0, €1
Substitute 2¢Av for ¢t and use 2- tortion free to get
fs)PtA[v, s]o = 0 foreachone s, ¢, v €L, 0, B, 1 €1 (14)
Since N is prime, this means that either
fs) =0or[v, s], = 0 for each one s EL \Z(N), v €L, ¢ €T
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After that, we'll show that f{s) = 0 for each one s €L. Let v €L NZ(N ) and

s EL\Z(N). )
Therefore s+v, s—v €L \Z(N) and we have
fs+v) =f(v)+4 P(s, s, s, v)+4 P(s, v, v, v)+6P(s, 5, v, v) =0 (15)
fs—v) =f(v)—4 P(s, s, s, v)—4 P(s, v, v, v)+6 P(s, s, v, v) =0 (16)

By using the torsion condition and comparing the last two relations, we
get

fv)+6P(s, s, v, v) = 0.

Using the right linearization and (16), we get f(s) = 0 for all s € L So, we
have P(s, t, v, w) =0 for eachone s, £, v, w €EL.

Theorem 2.2: Presume N be a 3, 2-torsion free non commutative semi prime I -
ring accomplishing the conditions (*) and L be admissible lie ideal of N.
Presume a is an automorphism of N and P: N' =N is a symmetric skew-
4derivation associated with a. Presume that the trace function [/ is commuting
on L such that [ /(S), (S)], € Z for each one s €L, o €T, therefore [ /(S), a(s)], =
0 for each one s €L, o €I, where f(L) € L.

Proof: [f(s), a(s) |, € Z foreachone s €L, c €1 (17)

Linearization of (17) yields that

[f(s), a(s) 1e+4[P(s, s, s, 1), als) 1o T6[P(s, s, t, 1), a(s) 1o T4[P(s, ¢, ¢, ¢),
a(s) 1o + [AD), a(®) 1 +[As). a(®) 1o +4[P(s, s, 5, 1), a()]s +6[P(s, s, 1, 1), als) 1
+4[P(s, t, ¢, 1), a(t)]s (1), a(t) | € Z for eachone s, t €L, 6 €1". (18)

In view of (17), (18) yields that

4[P(s, s, 5, 1), a(s) 1o TO6[P(s, s, t, 1), a(s) 1o T4[P(s, ¢, ¢ 1), a(s) 15 + [f0),
a(?) Io +[f(s), a(t) 1o +4[P(s, 5, 5, 1), a(?) 1o +O[P(s, s, ¢, 1), a(s) Jo +4[P(s, 1, 1, 1),
a(t) ] € Z foreachone s, t €L, 6 €. (19)

Replacing ¢ by —¢ in (19) we find

—4[P(s, s, 5, 1), a(s)]s + O[P(s, s, t, 1), a(s)]s — 4[P(s, ¢, t, 1), a(s |o + [f(D),
a(s)lo = [f(s), a(®) 1o + 4[P(s, 5, 5, ), ()]s — 6[P(s, s, 2, 1), a()]s + 4[P(s, 1, 1, 1),
a(t)], € Z, foreachone s €L, o €I'. (20)

Applying the fact that y is free of two-torsion and comparing (19) and (20),
we obtain

4[P(s, s, 5, 1), a(s)]ls H4[PGs, ¢ ¢ 1), a(s)]e Tf(s), a(D)]s +6[P(s, s, 1, 1),
a(t)]s € Z, foreachone s € L6 €. (21)

Substitute ¢ + v for t in (21) and use (21), we get

4[P(s, t, t, v), a(s)]s T 4[P(s, t, v, 1), a(s)]s + 4[P(s, t, v, v), a(s)]s + 4[P(s,
v, t, 1), a(s)] s + 4[P(s, v, t, v), a(s)]s + 4[P(s, v, v, ), a(s)]s + 6[P(s, s, t, v),
a(t)]s + 6[P(s, s, v, 1), a(®)]s + 6[P(s, s, v, v), a(t)]s +6[P(s, s, ¢t 1), a(V)]s
+6[P(s, s, t, v), a(v)]s TO[P(s, s, v, 1), a(v)]s €E Z

12[P(s, ¢, t, v), a(s)]s + 12[P(s, ¢, v, v), a(s)]s + 12[P(s, s, £, v), a(®)] s +
6[P(s, s, v, v), a(®)]s + 6[P(s, s, t, 1), a(v)] s + 12[P(s, s, t, V), (V)] s € Z, for
eachones, t, vEL, o €I.(22)

After changing v in —v in (22) and comparing it to (22), we get
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—12[P(s, t, t, v), a(s)] s + 12[P(s, t, v, V), a(s)]s — 12[P(s, s, t, v), a(H)] s +
6[P(s, s, v, v), a(D)] s — 6[P(s, s, 1, 1), a(V)]s + 12[P(s, s, 1, V), a(v)]s € Z

2(12[P(s, v, ¢, £), a(s)]s + 12[P(s, s, ¢, v), a(t)]s + 6[P(s, s, ¢, 1), a(v)]s) EZ

Using of two torsion free ring, we have 12[P(s, v, ¢, 1), a(s)]s + 12[P(s, s, t,
v), at)]s + 6[P(s, s, ¢, 1), a(v)]s € Z, for each one s, £, v € L, 6 €I (23)
Substitute ¢ + z for t in (24) and use (24) we get

24[P(s, v, t, w), a(s)] s T12[P(s, s, t, v), a(2)] c + 12[P(s, s, 2 v), a(t)] s +
12[P(s, s, t, 2), a(v)] s € Z, foreachone s, t,v, u €L, c €7 (24)

If we change t, u to s in (24) and remember that N is free of 2 and 3 twists,
we have

24[P(s, v, s, 8), a(s)] s T12[P(s, s, 5, V), a(s)] o + 12[P(s, s, 5, v), a(s)] ¢ +
12[P(s, s, 5, 5), a(V)]s € Z 48[ P(s, s, 5, v), a(s)]s + 12[P(s, s, s, 5), a(v)], € Z

4[P(s, s, s, v), a(s)] s + [f(s), a(v)]s € Z, foreach one s, v €L, ¢ €1 (25)

Again replaced v by 2sAv in (25) and using (25) we obtain

4[P(s, s, s, 25Av), a(s)]s T [f(s), a(2sAv)]s € Z, for eachone s, v €L, 6, A €
I

A[P(s, s, s, 25Av), a(s)]s + [f(s), 2(a(s) (V)] € Z, for each one s, v € L,
o, M ET.

2( 4[P(s, s, s, 8) Av + a(s) AP(s, s, s, V), a(s)]s + [f(5), a(s)] s Aa(v) + a(s)
AMf(s), a(v)]s) € Z, foreachones,vEL, o, A €1

As N 2-torsion free, we obtain

4['P(s, s, s, 8) Av, a(s)]s T4 [a(s) AP(s, s, s, V), a(s)]s + [f(s), a(s)] Aa(v) +
a(s) M f(s), a(v)]s € Z, foreachones,vEL, o, L €T

4f(s) Mv, a(s)lo + 4[f(s), a(s)ls Av + 4a(s) AP, s, s, v), a(s)]s + [f(s),
a(s)]ra(v) + a(s) A [f(s), a(v)]s € Z, foreach ones,vE L, 0, A EI.

a(s) MIF(s), aW)]y + 4[P(s, s, 5, V), a(®)]o) + (@(v) + 4v) AF(S), als)lo
+4£(s) Alv, a(s)]; € Z, for eachone s, vE L, 5, A €1 (26)

[a(s) M[f(s), a(V)]s + 4[P(s, s, 5, V), a(s)] o), a(s) 1o + [(a(v) + 4v) f(s),
a(s)]s a(s)]s +4[f(s) A [v, a(s)]s, a(s)]s = 0, for each one s, vE L, o, A €. (27)

a(s) M([f(s), a(V)]s + 4[P(s, s, 5, V), a(s)]o), a(s)]s + (a(v) + 4v) M[f(s),
a(s)], a(s)ls + [ a(v) + 4v, a(s)]s Mf(s), a(s)]s + 4f(s) M[v, a(s)] o, a(s)] +
4[f(s), a(s)]s MV, a(s)]s =0, for each one s, vE L, o, A €1

a(s) MIf(s), a(V)]o, a(s)]s + 4a(s) M[P(s, s, s, v), a(s)] o, a(s)]o + (a(v) +
4v) MIf(8), a(s)] 5, a(s)] + [a(v), a(s)] s Mf(s), a(s)]s + 4[v, a(s)]s ALf(s), a(s)]s
+4£(s) M[v, a(s)], a(s) ] s + 4[f(s), a(s)] s AV, a(s)]s =0, for each one s, v € L,
o,AET.

[a(v), a(s)] Mf(s), a(s)] + [4v, a(s)] AM[f(s), a(s)] + [f(s), a(s)] A [4v,
a(s)] +4f(s) M[[v, a(s)], a(s)] =0, for each one s, vEL, 6, L €1 (28)

[(a(v) + 8V), a(s)]s AMf(s), a(s)]s + 4f(s) M[v, a(s)]o, a(s)]s = 0, for each
ones,vEL, o, A ET.

Replacing v by 2£(s) y[f(s), a(s)], in (28), we get

2 [(a(f () YIF(5), als)]o) + 8f(5) YIF(S), @), a(s)lo MF(s), a(s)] o + 4£(s)
MIf(s) v [f(s), a(s)]s, a(8)] 6 @(s)]s ) =0, for eachone s €L, 5, A,y €7

As N 2-torsion free, we obtain
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[(a(f(s) Y[f(s), a(s)] 5) + 8F(S) Y[ (8), a(8)] 5, ()]s ALS(S), a(8)] & + 41 (5)
MIF(S) v [f(s), a(s)]s, a(8)] 65 A(s)]o =0, for eachones€ L, o, A,y €.

[(a(f(s)ya([f(s), a(s)]s), a(s)]s Af (), a(s)]ls + 8[f(S)Y[f(s), a(s)]s, a(s)]s
Mf(s), a(s)]ls + 4f(s) X [[f(s), a(s)]ov[f(s), a(s)ls + FIVILf(8), a(s)]es a(s)]o,
a(s)]s=0, foreachones €L, o, A,y €1

a(f)rla(f(s), a()]s), a(s)] ALf(s), a(S)]s + [a(f(s)), a(s)]ls ya([f(s),
a(s)lo) Mf (S) a(s)]ls + Bf(SWILF(8), a(s)]s, a($)]s MLf(s), a(s)]s + 8[f(s), als)]s

YIf(8), a(s)Ih [f(s), a(s)]s + 4f(s) A [[£(s), a($)]sV[f(8), a(s)]s, a(s)]s = 0, for
eachonesEL o,\yET,

[a(f(s)), a(s)lsya([f(s), a(s)]s) Mf(s), a(s)]s + BLf(s), a(s)]s YLf(s), a(s)]s
Mf(s), a(9)]s + 4f(s) AMf(s), a(s)]s YIIf(s), a(s)]s a(s)le + 4f(SIf(S), als)]lo
a(s)] Y[f(s), a(s)]s =0, for eachone s€ L, 5, A, y €T

[a(f(s), a(®)]s ya([f(s), a(s)lo) Af(s), a(s)]s + 8[f(s), a(s)ls v[f(s),
a(s)]s M f(s), a(s)], =0, foreachones€ Lo, A, y €T

[a(f(s)), a()]svalf(s), a($)ls AMf(s), a(s)]ls + 8[f(s), a(s)]ls” = 0, for each
ones€Ll,o Ay EI.

\ Since f is commuting on L and we have 2* 3-torsion freeness, 2[f(s), (s)]s
=0.

It follows that (2[£(s), (s)]o%) N 2([f(s), a(s)]s>) = 0.Since N is semi prime,
we have 2[f(s), (s)]s>=0, for eachones € L, 6 €T’

It follows that (2[£(s), (s)]o) N 2([f(s), a(s)]s) = 0.Since N is semi prime,
we have

2[f(s), (8)]c=0, foreachones€ L, c €1

Using of 2- torsion free ring, we have

[f(s), (s)]s=0, for eachone s € L, c €T

3. Discussion and Conclusion

In our paper we presented and studied the notion of asymmetric skew 4-
derivation of prime and semiprime I'-ring. Therefore we proved that;

i) assume that N be a 3, 2-torsion free non commutative prime I'- -rings
accomphshlng a certain assumption and L be admissible Lie ideal of N; Let
P : N*SN is a symmetric 4-derivation. If f is a trace of ‘P such that [£{s), s]o
= 0; for each one s € L, ¢ € I therefore P = 0,

i) if N be a 3, 2-torsion free non commutative semiprime I-rings
accomplishing a certain assumption and L be admissible Lie ideal of N.
Presume « is an automorphism of N and ‘P: N*—N is a symmetric skew 4-
derivation associated with «@. Presume that the trace function f is
commuting on L such that [f(s), a(s)]c € Z for each s € L, 6 € I', where
f(L)< L, therefore [f(s), a(s)Jo =0 foreachs e L,c €T,
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