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Abstract: In this paper we introduce the concept of ternary T - semi group and we proved some properties of
prime I -ideals and fuzzy weakly completely prime I" -ideals of ternary I - semi groups. It is proved that, in a

ternary I" - semi group S if AC S, then the following statements are equivalent (1) A is primeI” -ideal of a
ternary I"- semi group S (2) The characteristic function C, of A is a fuzzy weakly completely prime T -

ideal of S .
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I.  Introduction and preliminaries

Lehmer.D.H [4] gave the definition of a ternary semi group. Banach showed that a ternary semi group
doesn’t necessarily reduce to an ordinary semi group. J.Los [2] showed that any ternary semi group however
may be embedded in an ordinary semi group in such a way that the operation in ternary semi groups is an
(ternary) extension of the (binary) operation of the containing semi group. Kim.J [3], Lyapin.E.S. [5] and
F.M.Sioson [1] have also studied the properties of ternary semi groups. M.K.Sen [6] defined the concepts of I -
semi group. It is known that I" -semi group is a generalization of semi group. Many classical notions of semi
groups have been extended to I'-semi groups. In this paper we introduced the concept of ternary T - semi
group and discussed the results on prime I -ideals and fuzzy weakly completely prime I" -ideals of ternary I -
semi groups.

1.1.1. Definition: Let S and ' be two non-empty sets. If there exists a mapping S xI'xS — S | defined
by (a,a,b):aab. Then Sis called T'- semi group when S satisfies the identities

(aab)Bc=aa(bpc) foral a,b,ceS and a,BeTl.

1.1.2. Definition: A ternary I - semi group is an algebraic structure (S,I",*) suchthat S is a non-empty set

and *:SxI'xSxI'xS—>S s a ternary operation satisfying the following associative law
(aabpc)yde =aa(bfcyd)e =aabp(cydd)forall a,b,c,d,ecS, a,f,y,0 €T.

1.1.3. Definition: A non-empty subset A of a ternary I - semi group S is called a ternary sub I” - semi group
of S if AFTATAC A.

1.1.4. Definition: A non — empty subset A of a ternary T - semi group S is called a left (right, lateral) T -
ideal of S if STSTAC A (AI'SI'S — A, STATS c A)

1.1.5. Definition: A non—empty subset A of S is called a two sided I'- ideal of S if it is both left I'- ideal and
right T'- ideal of S .

1.1.6. Definition: A fuzzy set ¢ of aternary I"-semigroup S is a fuzzy I" -ideal of S if it is fuzzy left I'-
ideal, fuzzy right I'- ideal and fuzzy lateral T-ideal of S .

1.1.7. Definition: Let A be a subset of a ternary I" - semi group S . Then the characteristic function of A is
1if xeA

defined by C , (X) :{
0 if xeA
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1.1.8. Definition: A subset A of a ternary I" - semi group S is said to be a prime ideal of S'if XI'y['z < A
implies Xe A or Yye AorzeA.

1.1.9. Definition: A fuzzy T -ideal y of a ternary I"- semi group S is called a fuzzy weakly completely

prime T -ideal of S if x(X) > u(xaypfz) or u(y)= u(xaypz)or u(z) > u(xaypfz) for all
X,¥,zeS and o, f e’

1.1.10. Definition: A fuzzy T -ideal u of a ternary I" - semi group S is called a fuzzy prime T -ideal of S
if ir’!f u(xerypz) = max{u(x), u(y), 1(z) } forall x,y,zeSand ar, BT .
a,pel’

Based on these preliminaries we prove some results on prime I -ideals and fuzzy weakly completely prime I" -
ideals of ternary I" - semi groups.

1.2. Main Results:
1.2.1. Theorem: Let & be a non-empty fuzzy subset of a ternary I" - semi group S. Then 1— u is a fuzzy

ternary sub-I" - semi group of S ifand only if u is a fuzzy weakly completely prime I"-ideal of S .
Proof: Let 1— y be a fuzzy ternary sub " - semi group of S . Let X,y,z€ S and o, S €T
Then 1- p(xerypz) =1—min{u(x), p(y), 1(2)}
> min{l— x(x)1— p(y)1—1(2)}
1- p(xaypz) =2 1—max{ pu(x), u(y), 1(z2)}
— u(xaypz) = —max{ w(x), u(y), u(2)}
p(xarypz) < max{ p(x), u(y), u(z)}
ie. max{ u(X), u(y), u(2)} = pu(xa ypz)

S p(X) 2 p(xaypz)or u(y) = u(xaypz) or ;(z) = u(xerySz)

Hence 1 is afuzzy weakly completely prisime I" -ideal of S .

Conversely, assume that 4 is a fuzzy weakly completely prime I -ideal of S. Then we have
u1(X) Z pu(xayBz) or u(y) = u(xaypz)or w(z) =z u(xaypz).
consider max{ z(x), u(y), #(2)} = p(Xa ypz)
1—max{ u(x), p(y), 1(2)} <1- p(xaypz)
min{1— 2(x).1 - p(y).1— p(2)} <1— p(xery B z)
# (xaypz > min{u' (X), 1’ (y), 1 (2)}

y/ =1— u isafuzzy ternary sub-I" - semi group of S .

1.2.2. Theorem: Let {4 1 € |} be a family of fuzzy weakly completely prime T -ideal of a ternary I - semi
group S . Then ﬂ,ui is a fuzzy weakly completely prime T -ideal of S .

iel
Proof: Let {4 1 € |} be a family of fuzzy weakly completely prime T -ideal of a ternary I" - semi group S .
Then we have g (X) > 1, (X yBz) or w;(y) = (X yBz) or 1,(2) = 1, (X ypz) for X,y,2€ S
and o, f el iel,
Then (4 (xayBz) =inf{u (xaypz):iel}
iel
o\ (xayBz) <inf{u; () :ie 1}
iel

or (i (xayB2) <inf{u,(y):i e 1}

iel
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or [ (xaryBz) <inf{u (2):ie 1}
iel
Hence ﬂyi is fuzzy weakly ternary completely prime I" -ideal of S .

iel

1.2.3. Theorem: Let S be a ternary I"-semi group and 4 be a non-empty fuzzy subset of S. Then the
following are equivalent:
(1) M is a fuzzy weakly completely prime T" -ideal of S

) Forany t €[0,1] , 4, (if it is non-empty) is a prime T -ideal of S

Proof: Let 4 be a fuzzy weakly completely prime I"-ideal of a ternary I - semi group S.Then we have
L1(X) > u(xaypz) or u(y) = pu(Xxeypfz)or u(z) > u(Xeeypz) forall x,y,zeS and o, f el
Let t €[0,1] be such that g, is non-empty. LetX,y,z € S, XI'YI['Z < 4. Then pu(xaryfz) >t for all
a, €l Since u is afuzzy weakly completely prime T -ideal of a ternary I" - semi group S, so, we have
L1(X) = u(xaypz) or u(y) > u(xaypz) or u(z) = u(Xeeypfz) forall X,y,z€S and o, f el
Then g(X) >t or p(y) >toru(z) >t whichimpliesthat X € g, or Y € g4, or Z € fi,. Hence 4, isa
prime T -ideal of S .

Conversely, let us suppose that £ is a prime T -ideal of a ternary I - semi group S . Let u(Xayfz) =t .

Then u(Xaypfz) >t forall ¢, € I'. Hence y, is non-empty and XI'YI'Z = g, . Since g, isaprime T -
ideal of S, wehave Xe g, or Ye gorze g, . Then u(x) >t or p(y)=>toru(z) >t which implies

that £(X) > u(XaeypBz) or u(y) > u(Xaeypz)or u(z) > u(xayfFz) . Hence u is a fuzzy weakly
completely prime T" -ideal of a ternary I" - semi group S .

1.2.4. Theorem: Let A be a non-empty subset of a ternary I - semi group S and C, be the characteristic
function of A . Then A isaleft I -ideal of S ifand only if C, isa fuzzy left " -ideal of S .

Proof: Assume that A isaleft " -ideal of S.LetX,y,ze€ S.If Z€ A, then

C,(X)=C,(y)=C,(z) =1 and since XxaypfzeSISTAcC A

o We have C,(Xayfz)=1=C,(X)AC,(Y)AC,(2)

If Xg¢ Aor yg Aorzg A, then C,(X)=0o0r C,(y)=00r C,(z)=0

And we have C,(Xayfz)=0=C,(X) AC,(Y)AC,(2)

5. Co(xayB2) 2 C, () AC,(Y) AC,(2)

.. C, isaternary sub I"- semi group of S .

And letx,y,ze S . If Ze A then C,(X)=C,(y)=C,(2) =1 and since XayfzeSISTAC A, we
have C,(xayfz)=1=C,(z). If xgA or ygAorzg A, then C,(x)=0 or C,(y)=0
orC,(z) =0 and we have C,(xayfz)>0=C,(z) = C,(Xaypz)>C,(z)

.. C, isafuzzy left I"-ideal of S .

1.2.5. Theorem: Let A be a non-empty subset of a ternary T"- semi group S and C, be the characteristic
function of A. Then A is aright T -ideal (lateral I" -ideal, I" -ideal) of S if and only if C, is a fuzzy right
I' -ideal (fuzzy lateral I"-ideal, fuzzy T  -ideal) of S .

Proof: Similar to the proof of Theorem 1.2.4..

1.2.6. Theorem: Let S be a ternary I" - semi group and A be a non-empty subset of S . Then the following
are equivalent:

(1) A isprimeTI -ideal of a ternary I" - semi group S
(2) The characteristic function C, of A is a fuzzy weakly completely prime T -ideal of S .
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Proof: Let A be a prime I -ideal of a ternary T" - semi group S and C, be the characteristic function of A.
Since A# ¢, so, C, is non-empty. LetX,y,ze€ S. Suppose XI'yYI'z< A. Then C,(xayfz)=1 for
o, el . Since Aisaprimel -ideal of S, X € A or y € A or Z € A which implies that C,(X) =1
or C,(y)=1lorC,(z) =1. Hence C,(x)=>C, (xaypz) or
C.(y)=C,(xaypz)orC,(z) >C,(Xxaxyfz). Suppose XI'yI'zz A. Then C,(Xaypfz)=0 for
a,p el . Since A beaprimel -idealof S, X A or ye& A or z¢ A which implies thatC, (X) =0
or C,(y)=0 or C,(z)=0 . Hence C,(X)=C,(xaypz) or C,(y)=C,(Xxaypfz)
orC,(z) 2 C,(xayfz). Consequently C, is a fuzzy weakly completely prime I"-ideal of S .

Conversely, let the characteristic function C, of A is a fuzzy weakly completely prime T -ideal of S . Then
C, is a fuzzy T -ideal of S. By the theorem 2.1.4, A is an I -ideal of S. Let X,y,Z € S be such that
XI'yI'z< A. Then C,(Xaypfz)=1. Let if possible XS and yeSandzgS. Then
C,(x)=C,(y)=C,(2) =0 which implies C,(x) <C,(Xaypfz) and C,(y) <C,(Xxaypfz) and
C,(2) <C,(Xaypz). This contradicts our assumption that C, is a fuzzy weakly completely prime T"-

ideal of S .
Hence A isprime I -ideal of S.
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