International Journal of Advanced in Management, Technology and Engineering Sciences ~ ISSN NO : 2249-7455

IDEALS IN QUOTIENT TERNARY SEMIRING
'G.Srinivasa Rao, *D.Madhusudana Rao, 3P.Sivaprasad, ‘M.Vasantha

' Asst.Prof.of Mathematics, Tirumala Engineering College, Narasaraopet, Guntur, A.P.,
India.gmail: gsrinulakshmi77@gmail.com

Head, Department of Mathematics, V.S.R. &N.V.R.College, Tenali, Guntur, A.P.,
India.gmail:dmrmaths@gmail.com

3 Assoc.Prof.of Mathematics, VFSTRs University, Vadlamudi, Tenali, A.P.,
India.gmail:sivaprasadpusapati@gmail.com

*GNR’s College of Engineering and Technology, Bhimavaram, A.P.,
India.gmail:bezawada.vasantha@gmail.com

ABSTRACT : The main aim of this paper is that of extending some well-known theorems in the
theory of quotient ternary semi-rings. In this paper, we will make an intensive study of the properties
of quotient ternary semi-rings as compared to similar properties of quotient ring.

Keywords : Quotient ternary semi-ring, Weakly prime ideals, Semi-domain like ternary
semiring.

AMSCLASSIFICATION:16Y30,16Y99

I. INTRODUCTION

Algebraic structures play a prominent role in mathematics with wide ranging applications in
many disciplines such as theoretical physics, computer sciences, control engineering, information
sciences, coding theory, topological spaces, and the like. Semirings are natural topic in algebra to
study because they are the algebraic structure of the set of natural numbers. In structure, semirings lie
between semigroups and rings. P.J. Allen [ 1 ] introduced the notion of Q-ideal and a construction
process was presented by which one can build one quotient structure of a semiring modulo a Q-ideal.
If I is an ideal of a semiring R, then Golan has presented the notion quotient semiring R/I, but this
definition is different from the definition of Allen. Here we follow the definition of Golan. The
theory of ternary algebraic systems was introduced by D.H. Lehmer [3]. D. Madhusudanarao and
G.Srinivasarao [4] investigated and studiedabout special elements in a ternary semirings.The main
part of this paper is proving several well-known theorems in the theory of quotient ternary semiring.

II. PRELIMINARIES

DEFINITION 2.1 : A nonempty set T together with a binary operation called addition and a ternary
multiplication denoted by [ ] is said to be a ternary semi-ring if T is an additive commutative semi-
group satisfying the following conditions :

1) [[abclde] = [a[bcd]e] = [ab[cde]],

ii) [(a + b)ed] = [acd] + [bed],

i) [a(b + ¢)d] = [abd] + [acd],

iv) [ab(c + d)] = [abc] + [abd] for all a; b, ¢, d; e €T.
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Throughout Twill denote a ternary semi-ring unless otherwise stated.

NOTE 2.1.2 : For the convenience we write X,X,X, instead of [x1x2x3]

NOTE 2.1.3 : Let T be a ternary semi-ring. If A,B and C are three subsets of T , we shall denote the
set ABC = {Zabc ra€ A,be B,ce C} )

NOTE 2.1.4 : Let T be a ternary semi-ring. If A,B are two subsets of T , we shall denote the set A + B
= {a+b:aeA,beB}.
DEFINITION 2.5 :A ternary semi-ring T is said to be commutativeternary semi-ring provided abc =
bca = cab = bac = cba = acbfor all a,b,ce T.
DEFINITION 2.6 :A nonempty subset A of a ternary semiring T is said to be ternary ideal or
simply an ideal of T if
(1)a, b € Aimplies a + b€ A

(2)b,c € T,a €A implies bcae A, bace A, abc e A.
NOTE 2.7 : Anonempty subset A of a ternary semiring T is an ideal of T if and only if it is left ideal,
lateral ideal and right ideal of T.
DEFINITION 2.8 : An ideal A of a ternary semiring T is said to be a prime ideal of T provided
XY, Zareidealsof Tand XYZ c A = X cAorY cAorZ CA.
EXAMPLE 29 :Let T be the ternary semiring of non-negative integers where
a + b= max{a, b}, [abc] = min{a, b, ¢} Then T does not an identity and every proper ideal in T is
prime.
DEFINITION 2.10 : An ideal I of a ternary semiring T is called a k-ideal ifx+y€l;x€ T,y €l
=x€ L.
DEFINITION 2.11 :A ternary semiringTis said to be zero divisor free (ZDF) iffor
a, b, c €T, [abc] =0 implies thata=0or b=0 or c=0.
DEFINITION 2.12 : A commutative ternary semiring (ring) is called a fernary semi-integral
(integral, resp.) domainif it is zero divisor free.
DEFINITION 2.13 :An element a of a ternary semiring T is said to be a mid-unit provided xayaz =
xyz for all x, y, z€ T.
DEFINITION 2.14 :. An element a of a ternary semiring Tis said to be invertible in Tif there exists
an element b in T(calledthe ternary semiring-inverseofa) such that

abt= bat = tab = tha=t for all ¢ €T.
DEFINITION 2.15 :. A ternary semiring (ring) Twith |S |22 is said to be a ternarydivision

semiring(ring, resp.) if every non-zero element of Tis invertible.
THEOREM 2.16 : Every ternary division semiring is regular ternary semiring.
DEFINITION 2.17 : A commutative ternary division semiring (ring) is said to be a ternary

semifield(field, resp.), i.e. a commutative ternary semiring (ring) Twith |T | > 72, is a ternary semifield
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(field) if for every non-zero element aof T, there exists an element b in Tsuch that
abx=x for all x €T.
NOTE 2.18 :A ternary semi-field T has always an identity.

EXAMPLE 2.19 : Denote by R,”, O, and Z; the sets of all non-positive real numbers, non-
positive rational numbers and non-positive integers, respectively.Then R, and @, form ternary

semi-fields with usual binary addition andternary multiplication and Z,” forms only a ternary semi-

integral domain but not a ternary semi-field.

NOTE 2.20 :The collection of all zero divisors of a ternary semi-ring T will be denoted by Z(T).
DEFINITION 2.21 :The subset {a € T : a" =0, for n is an odd positive integer} of Z(T) consisting of
the nilpotent elements of a ternary semiring T will be denoted by nil(T), and it read as nilradical of T.
DEFINITION 2.22 : An ideal I of a ternary semiring T will be called a partitioning ideal (=Q —ideal)
if there exists a subset Q of T such that (i) T=U{q+1:q€Q } (i) ifq;, 2€E Qthen(q; +1)N(q +
D#0=q=q

LEMMA 2.23 :If / is a partitioning ideal of a ternary semiring T, then there exists a unique qo€ Q
such that [=qo+1[ ].

LEMMA 2.24 :Let I be a partitioning ideal of a ternary semiring T. If x€ T, then there exists a
unique q€ Q such thatx+1 € q+1. Hencex=q+a forsomea €I ].

DEFINITIION 2.25 :If T and T' are ternary semi-rings, then a function f from T to T' is a ternary
semi-ring homomorphism if and only if (i) f(a+b) = f(a) + f(b) (ii) f(abc) = f(a).f(b).f(c), Va, b, c € T.
DEFINITION 2.26 :Let I be a partitioning ideal of a ternary semiring T. Let T/[ig)= {q+1:q € Q}
forms a ternary semi-ring under the following addition “ @ “ and a ternary multiplication ~ “ @ “ as
(qu+I1)® (q+1)=q'+1whereq'€ Q is a unique element such that q; + ; + 1S q' +1 and (q
+1)O(q+1)© (qz +1)=qs+ 1 where q4€ Q is a unique element such thatq; . @ .q3 + [ S q4 + L.
This ternary semi-ring will be called q quotient ternary semi-ring of T and denoted by (T/Iq), D, ©
) or simply as T/ [ ]

HILIDEAL IN A QUOTIENT TERNARY SEMIRING

LEMMA 3.1 : Let I be an ideal of a ternary semiring I. Then the following hold:

Ifac€l, thena+I=1

If I is a k-ideal of T and a € I, then @ + I = b + I for every b € T if and only if bE I In
particular, c + I =1 if and only if c € 1.

PROOF :(i)Sincea+0=0+a, we havea ~0. Hencea +1=1.

Suppose [ is a k-ideal of T. Assumea+1=b+1foreveryb € T.=a+x =b+yforsome x, y€L
Since I is a k-ideal, we have b € I. Again assume that » € I. Now we show thata + I =b+ 1. Itis
easy to prove by using condition (i) and other conditions also.

LEMMA 3.2 : Let I and J be ideals of a ternary semiring T with I € J. Then the following hold:
(i)JI={a+1:a€J}is anideal of T/I. In particular, if J is a k-ideal of T, then J/I is a k-ideal
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of T/I. (ii) If 1 + 1€ J/I, then T/I = J/1 (iii) If @ + I is invertible element of T/I with a + 1 € J/I,
then T/1 = J/1.

PROOF :(i) Clearly 0 + 1 € J/ = J/I # @ and is a subset of T/I.

Letat+LLb+tI1€JTandr+1€J/1. Sincelisanidealof Tanda, bareinT=a+b€T

= (a+b)+1€J/1. Sincelis an ideal of a ternary semi-ring T, r € J, we have aar, araand raa are
mT=@+1)(r+l)@+l)ell(a+tl)(@+])(r+1)elland(r+1)(a@a+1)a+t1)e)l=
J/11s a lateral, right and left of T = J/1 is an ideal of T/I. Assume J be a k-ideal of T. Let us suppose
utleJland(u+)+(v+D)=@w+v)+1€l/I,whereu€Jandv€e€T. Thenu+v+x=c+y for
some x, y €l and c€J. Since ] is a k-ideal, we have v €]. Hence v+ 1 €J. Thus J/I is a k-ideal of
T/LL

(i1)Suppose 1 + 1€J/I. Now we show that T/I = J/1

Since J is an ideal of T, we have J/I €T/I. Suppose x + 1 € T/I. Clearly (x+ 1) (1 +I) (1 + 1) € I/,
because J/1 is an ideal of T/I. Implies (x11 + 1) € J/I impliesx +1€J/1 i.e. T/l € J/1. Hence T/l =
JT.

(iii))Now we show that T/I = J/I. Since J is an ideal of T, we have J/I € T/l . Suppose a + I is an
invertible element of T/ anda +1 € J/I. Suppose x +1 € T/. Since a + 1 is an invertible element of
T/1, then there exists 1 + 1 €T/1 suchthat (@ + 1) (x+1) (1 +I) =x+I=(axl +1)=(x +I) € J/I hence
T/ € J/1. ThusT/I = J/1.

THEOREM 3.3 : Let I anan ideal of a ternary semiring T. Then the following hold:

()If L an ideal of T/L, then L = J/I for some ideal J of T.(ii)If P is a k-ideal of T with I € P, then
P is a prime ideal of T if and only if P/I is a prime ideal of T/L.(iii)I is a prime k-ideal of T if and
only if T/l is a semi-domain. In particular, (0) is prime if and only if only T is a semi-domain.
PROOF :Given I is an ideal of a ternary semi-ring T.

(i)Let us suppose L be an ideal of T/I and Assume that J = {r€ T: » + [ € L} and let a € . By lemma
31,a+1=0+1€LlLthenlCJLetag beJandreT. Clearly(a+1)+(b+)=(a+b)+1 €L =>a
+ b € J. It is easy to prove that aar, araand raa are in J. Hence J is an ideal of T. From the set
constructionJ, L € J/I. Since L is an ideal of T/I, we have J/I € L. Hence L=J/T.

(i1)Given that P is a k-ideal of T with I € P. Suppose P be a prime ideal of a ternary semiring T.
Clearly P/T1is anideal of T/I. Let (@ +1),(b+1),(c+1) € T/l suchthat (a+1)(b+1D) (c+1) €P/
where a, b, c € T. Then (abc+1)=x +1 for some x € P. Also abce€ P. Since P is a k-ideal and P is
a prime, we have either a€ Por b € Porc € P implies(a+1) € P/lor (b+1)€ P/l or (c+1) €P/I
by lemma 3.2.

Conversely, suppose that P/ is prime. Let a, b, c€ T such that abc€ P. By lemma 3.1 (a+1) (b +1)
(ctD)=abc+1=0+1€P/l. Since P/l is aprime ideal, we have (a +1) € P/Ior (b+1) € P/l or (c
+ 1) € P/I = either a€ P or b € P or ¢ € P = P is a prime ideal of T.

(iii)Let I be a prime ideal of Tand let (a + 1), (b + 1), (c+1) € T/Isuchthat (a +1) b+ D) (c+ 1) =
abct1=0+1, wherea, b,c€T. Bylemma3.l,(a+1)=1or (b+I)=1or (c+1)=1 Hence T/lis
a semi-domain or integral domain. The proof of the other implication is similar.

THEOREM 3.4 : Let P be a proper k-ideal of a ternary semiring T. Then the following hold: (i)
P is a maximal k-ideal of T if and only if T/P is a ternarysemifield.

(ii)If L is an ideal of T with I € P, then P is a maximal k-ideal of T if and only if P/I is a maximal
ideal of T/I .

PROOF :(i) Let P be a maximal k-ideal of a ternary semiring T. Now we show that T/P is a ternary
semifield. It is enough if we show that every non-zero element a + P of T/P is invertible. Since a + P
# P, we have a€¢ P. Thus P + Taa = T then there exists € T and p€ P such that p + taa =1 = (¢ + P)
(a+P)(a+P)=1+P. Then a + P is left invertible and it is easy to prove that @ + P is right and
lateral invertible and hence @ + P is invertible. Conversely assume that T/P is a ternary semi-field
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and P € J for some k-ideal J of T. Now we show that J = T. Then there is an element b€ J\P such
that b + P is invertible in T/P, implies (b + P)(x + P)(x + P) =1 + P=bxx+ P =1 + P for some x + P
€ T/P. Since J is a k-ideal, we have 1€ J we have P is a maximal k-ideal of T.

(i1)Suppose that P is a maximal k-ideal of T and let L be a k-ideal of T/I such that P/I € U. There
exists a k-ideal J of T such that P/I € U = J/I by theorem 3.3 (i), we have P € J hence J=T. Thus
L=T/1.

DEFINITION 3.5 : If T is a ternary semi-ring, then T is Noetherian (resp.Artinian) if any non-empty
set of k-ideals of T has a maximal member (resp.minimal member) with respect to set inclusion. This
definition is equivalent to the ascending chain condition (resp.descending chain) on k-ideals. It is
easy to see that if I and J are k-ideals of T, then I + J is a k-ideal of T and an intersection of a family
of k-ideals of T is a k-ideal.

THEOREM 3.6 : Let I be a k-ideal of a ternary semi-ring T. T is Noetherian (resp.Artinian) if
and only if both I and T/I are Noetherian (resp.Artinian).

PROOF :Given | is a k-ideal of a ternary semi-ring T. Suppose that I and T/I are Noetherian. Now
we show that T is Noetherian. LetJ,cJl,cJs ... ... cl.ctuic..... be an ascending chain of k-
idealsof T. ThenJiNn I c hnlc.......... (nn D c...... is an ascending chain of k-ideals of I
J+H T, +H
= 1

and by Zorn’s lemma, there is a positive integer s such that ~n1=J,~1 VieN.

J,+H J
[ [

Y A

C ... C ... is a chain of k-ideals of T/I. Since T/I is Noetherian, we have

Jo+H T+

there is a positive integer ¢ such that for all positive integer i. Put u = max{s, t}.

Now we show that, for each positive integer, J, = J; . Clearly J,C Jybecause Jicloclh ... c
Joc w1 ... is an ascending chain of k-ideals of T. Let x€J,,;=x € I+ J,=x = a + b for some a€
ITand b €J,CJ,,;. Since J,; is a k-ideal, we have a€J,,;=a € 1 + J,=a and b are in J, , because ], is
an ideal. We have J;;€J,. Hence J, = J,:i. Thus T is Noetherian.

Conversely assume that T is Noetherian. Now we show that I and T/I are Noetherian. By
3.3, the chain of T/I must be stationary i.e. the ascending chain J,/I C€J,/I1C ...... clJ/l € 1./ S
.... Of k-ideals of T/I. Since T is Noetherian, the ascending chain become stationary, so T/I
isNoetherian. Similarly I is also Noetherian.

DEFINITION 3.7 : An ideal I of a ternary semiring T is strong irreducible if for ideals J and K of J,
the inclusion JNK € I implies either J S Tor K € 1.

LEMMA 3.8 : Let I be an ideal of a ternary semiring T. If J, K and L are k-ideals of T
containing I, then (J/I) N (K/I) = (L/1) if and only if JNK = L.

PROOF :Suppose (J/T) N (K1) = (L/I). Now we show that JNK =L. Letx € JNK =x +1
eJ/DNEKID=L1=x+a;-y+a, forsomey € L and a; a, € I. Since L is a k-ideal, we have x €
L. Thus JNK € L. Again supposethatx E L=x+I1€L+1=J/I) N (KN)=x + b,y +b, and x
+ bz + b; for some b, by, bs€ 1, y € J and z€ K. Since K and J are k-ideals, we have x€ ] NK =L
C JNK. Suppose x € JNK =x+1e€ (/) N (K/I)=L/1 =x €L, wehave] NK € L. Hence JNK =
L.

THEOREM 3.9 : Let T be a ternary semiring, I be an ideal of T and J be a strongly irreducible
k-ideal of T with I CJ. Then J/I is a strongly irreducible ideal of T/I.

PROOF :Let M and N be k-ideals of T/I such that MNN € J/I. Then there are k-ideals K, H of T
such that M = K/I and N = H/I. By theorem 3.3 and lemma 3.8, KN H € J. Since J is strongly
irreducible, we have K € Jor HES J. Hence N=H/I or M=K/I =N S J/I orM C J/I. Thus J/I is
strongly irreducible.
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DEFINITION 3.10 :A ternary semiring T is called semi-domain like ternary semiring, if Z(T) €
nil(T).
NOTE 3.11 : A commutative ternary semiring is that an ideal P is prime if and only if T/P is a ternary
semi-domain.
THEOREM 3.12 : Let P be a proper k-ideal of a ternary semiring T. Then P is primary if and
only if T/P is a semi-domain like ternary semiring.
PROOF : Given P is a proper k-ideal of a ternary semiring T. Supposet P be a primary ideal of a
ternary semiring T. Now we show that T/P is a semi-domainlike ternary semiring. It is enough if we
show Z(T/P) € nil(T). Let a + P €Z(T/P) then there exists a non-zero element b + P, ¢ + P of T/P
such that (a + P) (b + P) (¢ + P) =0 + P =abc€ P and by lemma 3.1 either b+ P=Porc+P=P,isa
contradiction. Since P is a primary, we have (a + P)"=4d"+P=0+P =a + P €nil(T/P) = T/Pis a
semi-domain-like ternary semi-ring.

Conversely assume that T/P is a semi-domain-like ternary semi-ring. Now we show that P is
aprimary. Let abc€ P, where a, b, c € T. Then (a + P) (b +P) (c +P) = abct+ P =0+ P. By lemma
3.1,a + P=P then g€ P. Similarly b + P =P. We may assume that a + P # P and

THEOREM 3.13 : Let I be an ideal of a ternary semiring T. Then T/ \/7 is semi-domain-like if

and only if T/\/Y is a ternary semi-domain. In particular, T/nil(T) is semi-domain-like if and
only if T/nil(T) is a ternary semi-domain.

PROOF :Given I is an ideal of a ternary semi-ring. Suppose T/ \/7 is a ternary semi-domain-like.
Now we show that T/ \/7 is a ternary semi-domain. Suppose (a + \/7 )b+ ﬁ )(c+ \/7 ) = (abc+
\/7):0+ \/YE T/\/? with a + \/7 #0+ \/7 Thenabceﬁ and by lemma 2.1, « eﬁ. Since
T/ \/7 is ternary semi-domain-like and by lemma 3.9, we have ﬁ is primary. =b"€ ﬁ for some

positive integer m =b € \/7 =b+1=0+1then T/ \/7 is a semidomain. The other implication is
similar.

DEFINITION 3.14 :Let T be a ternary semiring. A proper ideal I of T is said to be weakly primary
(resp.weakly prime) if 0 # abc€ 1 =a€l orb™€ I or "€ I for some odd positive integers m and n
(resp.a€lorb€elorcel)

NOTE 3.15 :(i) A primary ideal (resp.prime ideal) is a weakly primary (resp.prime)ideal.

(i1)A weakly primary ideal (resp.a weakly prime ideal) need not be primary (resp.prime). Clearly,
every weakly prime is weakly primary.

THEOREM 3.16 : Let T be a ternary semiring, I be an ideal of T and P be a k-ideal of T with I
€ P. Then the following hold:

(i)If P is a weakly primary ideal (resp.weakly prime ideal) of T, then P/I is a weakly primary
ideal (resp.weakly prime ideal) of T/I .

(ii) If both I and P are weakly primary (resp.weakly prime ideal) ideal, then P is a weakly
primary (resp. weakly prime) ideal.

PROOF :(i) Assume that P is weakly primary. Now we show that P/I is a weakly primary ideal of
T/ Leta+Lb+1€T/I. Suppose 0 +1#(a+1)(b+1)(c+1)=abct]€ P/l = bylemma3.1,0#
abce P. Since P is a primary, we have a€P orb™€e P or ¢"€ P for some odd positive integers m and n.
If a€ P then by lemma 3.2 a +1 € P/I. Suppose b"€ P =(b + )" =b" +1 € P/I. Similarly " +1€
P/I. Thus P/I is a weakly primary ideal of T/I . The other implication is similar.

(ii)Let I and P/l be weakly primary ideal. Now we show that P is a weakly primary ideal.

Suppose 0 # abc€ P, where a, b, c€ T. If abc€l and since I is a weakly primary ideal, we have a€ |
C Porb™e 1< Porc"el € P for some odd positive integers m and n.  Suppose abc€ 1, by lemma
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3., 0+ 1#(@bc+D=(@+ D b+ (c+1) €PN1= (a + 1) € PTor (b+1I)"=b"+ 1€ P/I for some
odd positive integer m or (¢ + )" = ¢" + 1€ P/I for some odd positive integer n, because P/ is a
weakly primary. If a +1 € P/I then a€ P by lemma 3.1. If 5™ + 1€ P/I then ™€P and " +1 € P/I
then ¢"€ P. Hence P is weakly primary.

DEFINITION 3.17 : Let I be an ideal of a ternary semi-ring T. An element a€ T is called weakly
prime toif 0 # raa€ 1 (r € T) =r € 1. A proper ideal I of a ternary semi-ring T is called weakly
primal if the set P = P(I) U {0} form an ideal, where P(I) is the set of elements of T that are not
weakly prime to I. This ideal is called the weakly adjoint ideal P of [

THEOREM 3.18 : Let J be a weakly prime k-ideal of a ternary semi-ring T and I be a proper k-
ideal of T with J € I. Then I is a weakly primal ideal of T if and only if I/J is a weakly primal
ideal of T/J. In particular, there is a bijective correspondence between the weakly primal ideals
of T containing J and the weakly primal ideals of T/J.

PROOF :Give J is a weakly prime k-ideal of a ternary semi-ring T and I is a proper k-ideal of T with
J € 1. Suppose I is a weakly primal ideal of T. Now we show that I/J is a weakly primal ideal of T/J.
Since J is a weakly prime k-ideal of a ternary semi-ring T and I is a proper k-ideal of T with J € I then
by [3, Remark 3.2 and theorem 3.4], J] € P and P is a weakly prime ideal of T. By theorem 3.17 P/J is
a weakly prime ideal of T/J. It is enough if we show (P/J) satisfies (*). Let a + J € (P/J)" where a€
P. Since 0 +J #a +J and by lemma 3.1, a # 0 and a is not weakly prime to I. Then there exists 7€ T
—1 such that 0 #raa€ 1. If 0 # raa€ J, then J is a weakly prime gives » € J, is a contradiction to the
fact € I and J € I. Then we may assume that 0 # raa€ ] = 0 # (r +J) (a +J) (a + )€ I/J with (r +
J) € I/J Ua + ] is not a weakly prime to I/J, where b + J # 0 + J is not weakly prime to 1/J, where b [J
I. Then there exists ¢+ J [0 T/I—1/Jsuchthat 0 #(c+J) (b+ 1) (d+J)=cbd + 1] 0 1/J [ cbdl] 1 with
¢ [ 1by lemma 2.1. Thus b # 0 is not a weakly prime to I. Hence b + J [J (P/J)". Therefore I/J is a
weakly primal ideals of T.

Conversely suppose that 1/J is a P/J — weakly primal ideal of T/J. We show that [isa  P-
weakly primal ideal of T. By [3, Theorem 3.4] and Theorem 3.17, P is a weakly prime ideal of T. It
is enough is we show P satisfies (*). Let a [I P* by theorem [3, remarks 3.2], we can assume that a
[0 J. AsJis aweakly prime ideal of 0 # a + J [ P/J, there exists » +J [1 T/J —I/J such that 0 # (a +
D@+ (r+D)=aar+J101/J 00 #aar] I withr (1 J. Thus a is not a weakly prime to I. Now we
assume that ¢ is not a weakly prime to I ( soa # 0). We show that @ [1P . Assume that a [1 I. Then
there is an element » is in T\I such that 0 # aarl] I implies 0 #(r+J) (a+J) (@ +J)=raat+J O 1]
with #+ J [0 I/J. Hence a +J (I (P/J) since I/J is a P/J- weakly primal. Thus a [ P. Hence I is a P-
weakly primal ideal of T.

CONCLUSION :In this paper mainly we studied about ideals in quotient ternary semiring.
ACKNOWLEDGEMENT :Our thanks to the experts who have contributed towards preparation and
development of the paper.
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