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Abstract: In this paper we are introduce the notion of derivation, kerd, k-7T7-ideal, dI-ideal. It is proved that let
T be a commutative ternary I'-semiring and idempotent with respect to addition. Then for a fixed element tin T,
the mapping di: T — T is given by di(x) = xatft for all x €T ando, B €I is a right derivation of T. Further it is
proved that let d be a right derivation of a ternary I'-semiring T, then (i) d(0) =0 (ii) d(xayfz) <d(x+y+z) (iii)
If d?(x)= d(d(x)) = d(x) then d(xaxpd(x)) = d(x), o, B €I and for all x €T. Itis proved that let T be an additive
commutative cancellative prime ternary I'-semiring and d be a non zero right derivation of T. Then T is a
commutative ternary I'-semiring

Mathematical Subject Classification :16Y60, 06F35, 08A30, 03G25

Key Words - Ternary I'-semiring, right derivation, derivation, commutative ternary I'semiring, idempotent,
kernel, d-ideal.

l. Introduction
A T'-semiring is an algebraic structure with two binary operations addition and multiplication. As well as ternary
I'-semiring is also a algebraic structure with operations addition and ternary multiplication. Ternary I'-semirings
introduced by D. MadhusudhanaRao and SajaniLavanyain the year 2015 and they developed the literature of
ternary I'semiring. In this paper we are mainly discussed about right derivations of ternary I'semiring.

1. Preliminaries :
Definition 2.1 : The non empty sets T and I" together with a binary operation called addition and ternary
multiplication denoted by juxtaposition is said to be a ternary I'- semiringif Tand I be two additive commutative
semigroups satisfying the following conditions.
(1) [[Xaoxzfxs]yxaoxs] = [Xao [Xofxs yxaoxs] = [Xraxaf [Xspxadixs]]
(i) [(Xe+X2)owxs fxa] = [Xa0x3 fxa] + [Xoouxs fxa)
(iil) [Xa0(Xo+X3)Pxa] = [Xr0x2x4] + [Xr00x3 fix4]
(iv) [X10x28(X3+ Xa)] =[X100x2 fx3] + [Xrox2 fxa] for all X1, X2, X3, Xa, Xs € Tand o, 5, y, 0 €T.
Definition 2.2 : An additive subsemigroup A of T is said to be a TI—ideal of T if xayfla € A, xaafly € A and
aoxpy € A.
Definition 2.3: A proper TT'-ideal P of a ternary I'-semiring T is said to be a prime TI-idealof T if for any three
Tr- ideals A, B, C of T, ATBI'C < P implies AP or BSP or C<P.

M. Right Derivation of TernaryIl'-Semiring:
Definition3.1: Let T be a ternary I' —semiring. A function d : T — T is said to be a right derivation of T if (i)
d(x +y) =d(x) + d(y)
(i) d(xayfz) = d(X)aypz +d(y)azfx +d(2)axpyforall x,y,z€ Tand o, f € T.

a 0 a 0

Example 3.2 :Let T ={ (b j/ a, b € Q } where Q is the set of all rational numbers and I' = { (b j / &,

a a
b € N } where N is the set of all natural numbers. Then T and I are additive abelian semigroups with respect to
the usual matrix addition of 2x2 matrices and ternary operation is defined as TxI'xTxI'xT to T by (x,a,1,5,z)
—xayfz using the usual matrix multiplication for all X, y,z€ Tand a, # € I'. Then T is a ternary I" —semiring.

0

. Then d is a right derivation but not a
2b o

a 0
Define a mapping d : T — T by d(b j = [
a

derivation of T.
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Theorem 3.3 : Let T be a commutative ternary I'- semiring and (T,+) be idempotent. Then for a fixed
element t€T, the mapping d:: T — Tis given by di(X) = xa#ft for all X€ET and @, # €T is a right derivation
of T.
Proof: LetteT. Supposex,ye Tanda, fET.
di(x +y) = (X + Y)azpt = xatBt + yatBt = di(x) + di(y) and
di(xaypz) = (xaypz)atft = (xatft)oyfz + (yatft)azpx + (zatft)oxfy
= di(X)aypz +d(y)azpx +d; (z)axpfy .Henced: is a right derivation of T.
Theorem 3.4 : Let d be a right derivation of a ternary I'- semiring T then d(0) = 0.
Proof: Letq, f €T. We have d(0) = d(0a0p0) = d(0)a00 + d(0)a0p0 + d(0)a00
=0+ 0+0=0. Therefore d(0) = 0.
Theorem 3.5 : Let d be a right derivation of the idempotent ternary I'- semiring T. Then d(x) = x for all x
ET.
Proof: Letx € T. Then there exist a, # € T such that x = xaxfx implies d(x) = d(xoxfx) = d(X)axfx + d(X)oxfx
+ d(X)axfx = d(X)oxpfx . Therefore d(x) = x.
Hence the theorem is proved.
Theorem 3.6 : Let d be a right derivative ternary I'- semiring of T. Then d(xayfz) <d(x+y+z).
Proof: Letx,y,z€ Tanda B €T. We have d(X)aypz< d(x), d(y)azfx < d(y), d(z)axpfy < d(z). Therefore
d(xaypz) = d(X)aypz+ d(y)azfx + d(Z)axfy< d(x) + d(y) + d(z) = d(x + y+ 2) .
Theorem 3.7 : Let d be a right derivative of the idempotent ternary I'— semiring T. If
d?(x) = d(d(x)) = d(x) then d(xaxfd(x)) = d(x), @, f € T and for all x € T.
Proof: let x € T. Then there exist «, S € T such that X = xaxfx.
d(xaxpd(x)) = d(X)oxpd(x) + d(x)ad(x)px + d(d(x))oxpx = d(x) + d(x) + d(x) = d(x) . Therefore d(xaxpd(x)) =
d(x).
Theorem 3.8 : Let T be a commutative ternary I'- semiring and di,d2 be right derivatives of T. Define did:
(X) = di(d2(x)) for all x e T.  If did2 = 0 then d2d: is a right derivation of T.
Proof: Supposed:d; =0forx,y,z€ Tanda, f €. Then did2(xaypz) =0
=di(dao(xayfz)) =0 = di(d2(X)aypz + da(y)azfix + d2(z)axfy) =0
= dida(X)oyfz+ di(y)azfdz(x) + di(2)adz(x)By + dida(y)azpx + du(2)axpda(y) + di(X)adz(y)pz + dida(z)ouxfy +
di(X)ayBda(z) + du(y)ada(2)px = 0
and - dadi(xayfz) = do(di(xaypz)) = do(di(X)aypz + di(y)azpx + du(Z)axfy) = dadi(X)aypz + da(y)azpdi(x) +
da(2)adi(x)By + da0i(y)azfx + da(z)axpdi(y) + da(X)adi(y)Bz + dadi(Z)axfy + daX)aypdi(z) + day)adi(z)Bx=
d2d1(X)ayfz + dad1(y)azxz + dadi(Z)axfy .

obviously, dadi(x+y) = dodi(X)+d2d1(y). Hence d2d; is a right derivation of commutative ternary I'—
semiring T.
Definition 3.9 :Let d be a right derivation of a ternary I'- semiring T. Then kerd = {x& T/ d(x) =0}
Definition 3.10 :A TI'— ideal A of T is called a K-7T- ideal provided a + be A, a€ T, b€A implies a € A.
Theorem 3.11 : Let d be a right derivation of a ternary I'- semiring T . Then kerd is a k -TT'- ideal of a
ternary I'— semiring T.
Proof: Suppose X, Y,z €kerdand o, § € . Thend(x) =0, d(y) =0 and d(z) = 0 implies d(xaypz) = 0 and d(x
+y) =0. Therefore x +y €kerd and xaypz €kerd.Hencekerd is a ternary I'- subsemiring of T. Let X€ T, x +y
€kerd and y €kerd . Then d(x + y) = d(y) =0=d(x) + d(y) = 0. =d(x) = 0. Therefore x €kerd. Hence kerd is a
k-TT ideal of T.
Theorem 3.12: Let T be a ternary I'- semiring. If di,d2 be right derivatives of T and
(d1 +d2) (x) = d1(x) + d2(x) for all x € T, then (d: +d2) is also a right derivation of T.
Theorem 3.13: Let d be a right derivation of additively cancellative commutative idempotent ternary I'-
semiring T. Define a set Fixa(T) ={Xx€ T /d(x) =x }is a k-TI-ideal of T.
Proof: Supposex, y, z € Fix¢(T)and «, f € I'. Then d(x) = x, d(y) =y and d(z) = z implies
d(x +y) =d(x) + d(y) = x +y. Therefore x +y € Fixq(T).
d(xaypz) = d(X)aypz + d(y)azpx + d(2)axBy =xayfz + yazpx + zoxfy = xoyfz + xayfz + xayfz = xaypz . Therefore
Fixq(T) is a ternary I'-subsemiring of T. Suppose x + yeFixq(T) and yeFixq(T) . Thend(x +y) = x +yand d(y) =
y. That implies d(x) + d(y) = x +y. Therefore d(x) = x. Hence Fixq(T) isak - TT—ideal of T.
Theorem 3.14: Let d be a right derivation of a ternary I'- semiring T and A, B be two TI'-ideals of T and
Ac B, then d(A) € d(B).
Proof: Suppose A, B be any two TI'- ideals of a ternary I'- semiring T and ACB. Let xed(A). Then there exist
y€A such that x = d(y). Since ye A and Ac B =ye B. Therefore xed(B). Hence d(A) < d(B).
Definition 3.15 :Let T bea ternary I'- semiring and d be a right derivation of T. A TT'idealA of ternary I'—semiring
T is said to be a dI'- ideal if d(A) = A.
Example 3.16 : The zero TT'—ideal {0} is a dI'- ideal of ternary I'— semiring. Since d(0) =0. If d is onto derivation,
then d(T) = T. Hence T is a dI'- ideal.
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Theorem 3.17: Let T be a ternary I'- semiring and A, B be dI'- ideals of T then A + B is also a dI'- ideal of
T.

Proof: A and B are subsets of A + B. Therefore A = d(A) € d(A +B), B=d(B) S d(A +B) and (A+ B) C
d(A+B) < d(A) +d(B) =A + B. Therefore d(A + B) = A + B. Hence

A+ BisalsoadrI'-ideal of T.

Theorem 3.18: Let T be a ternary I'- semiring and d be a right derivation then for an element a€ T,
d((aa)"a) = nd(a)a(aa)™a for all « € T and for some odd natural number n.

Proof: We prove thisresult by mathematical induction. Let d be a right derivation of T,

o€l and ae T. Supposen=1

d(acaca) = d(@)ecaca + d(@)aaaa + d(@)aaca =3 d(a)oaca .

Suppose that the statement is true forn + 1, foralln e N .

That is d((aa ) "*a) = (n + 1)d(@)a(ac ) "a . Then d((aa ) "?a) = d(aa (ac ) "'a) = d(@)a (aa ) "a + d((aa )
"aaaoa) + d(@) aaa(an ) "a = (n + 2) d(@)a(aa ) "™'a .

Hence by mathematical induction, the theorem is true for all odd n €N.

Definition 3.19:A ternary I'-semiring T is said to be a prime ternary I'-semiring if ~ al'TTbI'TI'c = 0 then a =
Oorb=0orc=0foralla,b,ceT.

Theorem 3.20: let T be an additive commutative cancellative prime ternary I'-semiring and d be a non zero
right derivation of T. Then T is a commutative ternary I'-semiring.

V. Conclusion
In this paper we introduced the notion of a right derivation of a ternary I'-semiring and we studied some of the
properties of right derivations of ternary I'-semiring.
Acknowledgement: The authors are highly grateful to the chief editor, referee and advisors who are giving
valuable suggestions and comments, which help to improve the presentation of this paper.
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