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Abstract—

The purpose of this paper is to introduce different types of operations on fuzzy TT-ideals of ternary I'-semirings and to prove
subsequently these operations give rise to different structures on some classes of fuzzy TI'-ideals of ternary I'-semirings. A characterization of
a regular ternary I'-semiring has also been obtained in terms of fuzzy subsets.
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I. INTRODUCTION

The theory of fuzzy sets was first inspired by Zadeh [9]. Fuzzy set theory has been developed in many directions by many
scholars and has evoked great interest among mathematicians working in different fields of mathematics. Fuzzy ideals in rings
were introduced by Liu [5] and it has been studied by several authors. Jun [2] and Kim and Park [4] have also studied fuzzy
ideals in semirings. In the year 2007, [6] we have introduced the notions of fuzzy ideals and fuzzy quasi-ideals in ternary
semirings. In the year 2015, SajaniLavanya and MadhusudhanaRao[6, 7, 8] introduced the notion of ternary I'-Semirings.

2. PRELIMINARIES

Definition 2.1: Let T and T be two additive commutative semigroups. T is said to be a Ternary T-semiringif there exist a
mappingfromTxI'xTxI'xTtoTwhichmaps (X, &, X,, ,3, X;) — [xlaxz ﬂx3] satisfying the conditions :

i) [[aabpelydde] = [aalbpcyd]de] = [aabpl cydde]]

i)[(a + b)acsd] = [aacd] + [bactd)

iii) [a a (b + c)fd] = [aabpd] + [aac/d]

iv) [aabAc + d)] = [aabpfc] + [aabpd] foralla, b, ¢, dE T and @, £ p, JET.

Definition 2.2: An element Oof a ternary I'-semiring T is said to be an absorbing zero of T provided 0 +x = x = x + Oand Oaa /b
=aa0fb =aabp0) =0V a, b,x € T and @, fET.

Definition 2.3: Let T be ternary I'-semiring. A non empty subset ‘S’ is said to be a ternary I'-sub semiring of T if S is an
additive sub semi group of T and aabgc € S for all a,b,c €S and «;, FET.

Definition 2.4: A nonempty subset A of a ternary I'-semiring T is said to be left ternary T-ideal or simply left TI-ideal of T if
(1)a, be Aimpliesa+tb€A. (2)b, c€T,a €A, @ Al implies bacfa € A.

Definition 2.5: A nonempty subset of a ternary I'-semiring T is said to be a lateral ternary T-ideal or simply lateral TI-ideal of
Tif(1)a, beEA=>a+beA. 2)b,cE T,a €A, @ fel=baufc € A.

Definition 2.6: A nonempty subset A of a ternary I'-semiring T is a right ternary T-ideal or simply right TI-ideal of T if (1) a,
beA=a+beA. 2)bc € T,a €A, g fEl=aabfc € A.
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Definition2.7:A non empty subset A of a ternary [I-semiring T is said to be ternary
T-ideal or simply TI-ideal of T if

(DabeEA=a+bEA

2)bc e T,a €A, a fEI'2bacfuc A, baufic € A, aabfc € A.

For more on preliminaries we may refer to the references and their references.
3. Operations on fuzzy TI-ideals:

Definition 3.1: A non-empty fuzzy subset u of a ternary I'-semiring 7Tis called a fuzzy left(lateral, right)ternary T-ideal or
simply fuzzy left TT-ideal of T if

(1) AMx+y)=min{u(x), u(y)}

(i) p(xyydz) = p(@)[pxyy &) = p(y), wlxyy ) = w(x)1 V'x, y, z €T, ¥y, JEL.

Definition3.2: A non-empty fuzzy subset u of a ternary I'-semiring T'is called a fuzzy I'-ideal of T if

(1) AMx+y)=min{u(x), u(y)}
() p(xyyoz)z u(x)V u(y)v u(z) foranyx,y,zeT and y,6 €T.

Note3.3:A  non-empty fuzzy subset x4 of a ternary TI-semi ring 7T is called a  fuzzy
T-ideal of T if it is a fuzzy left TT - ideal, a fuzzy right TT'-ideal and a fuzzy lateral TT -ideal of 7.

Note 3.4: A fuzzy TT-ideal of a ternary I'-semi ring T is a non-empty fuzzy subset of T which is a fuzzy left TT-ideal, fuzzy
lateral TI'-ideal and fuzzy right TI'-ideal of T. Throughout this thesis unless otherwise mentioned T denotes a ternary I'-
semiring with unities and FLTT'I(T),FMTII(T), FRTTI(T) and FTTI(T) denotes respectively the set of all fuzzy left TT -ideals,
the set of all fuzzy lateral TT-ideals, the set of all fuzzy right TI'-ideals and the set of all fuzzy TI'-ideals of the ternary I'-semi
ring T. Also we consider that (0) = 1 for a fuzzy left TI'- ideal(fuzzy lateral TI'-ideal, fuzzy right TI'-ideal and fuzzy TI'-ideal)
w of a ternary I'-semi ring T.

Definition 3.5: Let T be a ternary I'-semiring and f4, b, 1 € FLTTT (T') [FMTTI(T), FRTTI(T) FTCKT)]. Then the
4, + 41, sum and the ternary product £4I'£4,1"14; and composition g0u1,041, of f4, [L, z5 are defined as follows:
Sup {mln[lul (u),/,lz (V)]:H,VET]

_ (X=u+v
(u + 1)(x) = {0 ifforanyu,v e T, u+v #x

SUP _ s (MU {24 (1), 11, V), s (W)} 2w, v, we T3 y,6 €]

|78 0 X)=
(4T 4Tt )(x) {O, if for any u,v,we T and for any y,5 € T, x # uyvéw

v @ Ap, A ) iuv,weTiy,0 €T

= {x =uyvow
0, if for any u,v,we T and for any y,0 € [, x # uyvow
P & s L mindeq (), (v, g (W) v wy € Tsar, f € T

i=1

(syop014,)(x) = {

1

n
0, if forany u,,v,,w, eT;a,, B, el',x # Zuiaivﬁiwi
i=l

. v (L (u) A i, V) A ps(W)} 2wy, v, w, € Thap, B €T
{x = Zuiaiviﬁiwi
= i=1

n
0, if forany u,,v.,w, eT;a,, 5, €', x # Zuiaiviﬁiwi

i=1
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Since T contains 0, in the above definition the case x # u + v for any u, v € T does not arise. Similarly, since T

n
contains left, lateral, right unity, the case x # ZLtl.aivl. ,Biwl. for any u,,v,,w, € T; a;, ﬂl €I does not arise. In case of
i=1
product of x;, 4, #; if T has left, lateral and right unity, then the case x£uavSw for any u, v, w € T and & €I does not arise.
i.e. in other words there are u, v, w € T and &, €I such that x = uavSw.

Theorem 3.6: In a ternaryI'-semiring T the following are equivalent.

(i) mis a fuzzy left(lateral, right)TT-ideals of T

(i) y+pcpand yU T u C u, (il pulye p ulyTyc fHwhere X is the characteristic function of T.
Proof : Let u be a fuzzy left TI'-ideal of T. Let a€ T. Suppose there exist x, y, z€ T and p;, JEI such that a = xpydz. Then,
since #is a fuzzy left TI'-ideal of T, we have

(x+1)(x+y)= sup [min[x(p),u(q)]: p.qeT]

x+y=p+q

< sup [min[y(u+s),u(v+t):u,v,s,teT]

xX=u+v,y=s+t

< sup  [min[min[ y (), ¥ (s)],min[ z(v), u(t)]]: u,v,s,t €T]

xX=u+v,y=s+t

= sup [min[min[y(u), p(v)], min[x(s), u(H)]]:u,v,s,t €T]

X=u+v,y=s+t

=min[ sup [min[y(u), p(v)], sup [min[y(s), #(H)]]:u,v,s,t €T]

=min[(y + £)(x), (x + 1)(¥)]= min[min[y(x), £(x)], min[ ¥ (y), 1(»)]
=min[min[1,4(x)], min[l, z(y)] = min[min[ z(x), £(»)]]

=min[(x), 11(y)]
Therefore y + pSp. And

(ZFZF/J)(CZ) = supa:xyydz [mln {Z(x)’ Z(y)5 /'I(Z)}]

= supa:x;/yﬁz [mln {17 17 H(Z)}]

=sup,_,, u(2)} = u(z)
Now since g is a fuzzy left TT-ideal, u(xyyoz)> p(z)Vx,y,z€T and y,0 €.
So in particular, 1(z) < p(a) forall a=xpydz.
Hence sup,_, 5. t#(z) < p(a) Thus p(a)>(L ul p)a).
If there do not exist x, y,z € T,7,0 €I such that a =xpydz then (¥ yT u)(a)=0< p(a). Therefore yI yT 1 cp
Conversely, suppose that 31" I 1 Su. Letx,y, z€ T and p;, JET such that a = xp) .
Then u(xyyoz)= u(a)= (I 4T 1)(a). Now
(Al p)(a) =sup,_,, 5. [min{x(x), ¥ (¥), u(2)}]

=sup,_,,,s.[min{l,1, z(z)}]

= Supa:xyydz {ILJ(Z)} = ;LI(Z)

Hence y(xyyoz)= p(z)Vx,yzeT andy.0 € I'. Therefore «is a fuzzy left T -ideal of T.
Similarly, we can prove the remaining parts of the statement.

Theorem 3.7: In a I'-semi group S the following are equivalent.
(i) pis afuzzy TT-ideals of S
(i) pracpand YUl uc u, Uy < pand 1l j 1"y < p, where X is the characteristic function of T.

Proof : By using the theorems 3.6, we can find the proof of the theorem easily.

Theorem 3.8: Let g, pt,€ FLTTI(T)[FMTTL(T), FRTTL(T), FTTI(T)]. Then #; + g€ FLTTI(T)[FMTTLT), FRTTI(T), FTTL(T)].
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Proof: (/ul + 4, )(0) = 0:\u/+v[/\[ﬂl (u)’ Hy (V)] ‘u,ve T] 2 /\[:ul (O)a H (0)] ‘u,ve T] =1#0. Thus

M, + I, is nonempty and (,I,l1 + IUQ)(O) =1. Letx,y,z€ Tand , f€T. Then
(i +w)x+y)= v [N, ()] p.q eT]

> v o A s), i, (v+1)]u,s,v,t €T

T xHy=utv,y=s+t

> v NN @), 1 ()AL (), 16, (0] 1,5, v, €T

T xHy=utv,y=s+t

v [ANAL @), i, (D) AL (9), 16, (O] w5, v, €T

X+Yy=u+v,y=s+t

NV A 00, v AL (). O] ,5v,8 €T]

Al + 1)(X), (14 + 16)(¥)]

Again (44 + o) xayfz)= v [N (p) (@]

> z=\:+v[/\[/ll (xaypu), p,(xay fv)]]
[Since xayfz =xayp(u+v)=xaypu+xaypv]
2 v AL (), s, (D] = (1 + 11,)(2).

Hence, 4+, € FLTTI(T'). Similarly, one can prove the remaining parts.
Theorem 3.9: Let p, b, f#;,€ FLTTI(T)[FMTTI(T), FRTTI(T), FTTI(T)]. Then
Ottty =+t
() (L4 + )+ s = i+ (1 + [h).
(iii) ¥+ 4 =M= M4 + Y where } is a fuzzy TI-ideal of T, defined by ;((x):{%) lff;c;g
V) fht =
)ty S+ [y and
Vi) Sy = T Sy

Proof: (i) (44 + 1,)(x) = x=\1{+v[/\[ ), 1, (V)] :u,veT]
:x:\l{w[/\[/!z W), ()] u,v e T]=(pty + p4)(x)

Therefore, L4 + L, = L, + 1
(ii) Letxe T

[y + )+ 151(¥) = v (ALt + 1) (@), (0], v €T
= VALY A (P) + 1(q): g € T) s ()]0, v € T]

v [ v A (p)+ 15(9), 15 (0)]]

X=u+v u=p+q
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= v Al (p)+ (@), (W]
Similarly, we can deduce that [£4 + (4 + £6)](X)= Vv [Alg(p)+ (), 15(V)]]
xX=p+q+v
Therefore, (L4 + L6) + = 14 +(,U2 + L)
(i) for any x€ T, (7 +£4)(x) = v [ALx(u), g (V)] :u,v € TT= AL (0), 4, (0)] = p4(x) .
Thus, ¥ + 44 = fyandfrom (i) Yy + 4 ==t + ).
(iv) Letx€ T. Then (£, + £4)(x) = v [Algg(u), s, (V)]:u,veT]
s H (u++v) = p4(x). Hence 4+ C 4,
Again f4,(X) = ALt (0), 14 ()] < v [ALpy (), ()] w,v € T = ( + 4)(x)
Therefore, f4 & ) + L. Consequently, £ + L4 = L.

(v) Letxe€ T. Then (44, + 44, )(x) = r:\u/+v[/\[,ttl ), ()] :u,veT]

> AL (), 14 (0)]= 4, (x)
Therefore, L4 & L4 + 1L,

My o, x€ T Then (44 + p4)(x) = v [ALy (), ps (V)] v €T
< x:\u/w[/\[:uz (), s;(W)]:u,v e T]= (u, + 445)(x)

(vi)

Hence 4 + 1 C L, + L.

Theorem 3.10: Let py, p, € FLTTI(T)[FMTILT), FRTTKT), FITI(T)]. Then 4040 /L EFLTTI(T)[FMTTI(T), FRTTI(T),

FTTI(T)].
Proof: Since 4O L0 L (0)
v
A
u), i, (V) i W, v,,w, eT,a.pel’,neZ”
0= 3w 1. D 2405), 40012 g ]

2 A[£4(0), £4(0), 15(0)] =1# Osince £4(0) = 1,(0) = 14,(0) =11.
Therefore, £4,0,0 Lk is non empty and ( L4044, 0 L4 )(0) = 1.
Now, forx, y, z€ T,
(HOLLO L )(x +y)
\4

AN
Tx4y= Zuavﬁw [ o, < NG ) D) v w, € T € Ton e 2]

1 11

Volume 7, Issue 12, 2017 139 http://ijamtes.org/



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

A

> V1< i < mALAL (), 1, (0)s 1, (WL ALt ()5 115(q,), 5 ()], for x = Zu,a,V,ﬂW,,
1<k<i

.
yzzpkak‘]kﬁkrk’ U Vis W, PG Ty €10, ey, B el mleZ7].
=l
v

AN
N Zumﬂw [ DU ) ()] v € T f €T, me 2],

1 11

\

A +
y—ipaqﬂr [1<k<Z[/\[ﬂl(pk),ﬂz(qk),ﬂ3(rk)]]:pk,qk,rkeT,ak,ﬁkeF, leZ]
- kK k1kF k" k - -

k=1

= N(po01L)(x), (1o Lo )(y) .

v
A
n [
xaypz = Zu,a,vﬁw 1<i<n
i=1

N
u,v,wel,a,p el’, neZ"]

\%

Now, (pomou)xaypPz)= Y ACANACHNACUAIE

VAN
EZZZV,%S_; 5t [1 < Sm[/\[ul(myﬂr,),ﬂz(sj),/h(t,)]]]

\

Z Zr7/181 2 1<]< [A ['ul(r-")’ﬂz(s.f)’/'l3(tj)]]]:(ﬂ10ﬂ20ﬂ3)(z)

Hence, t4OL,0 L € FLTTI(T). Similarly, we can prove the remaining results.

Theorem 3.11: Let p;, p, s:€ FLTTI(T)[FMTTI(T), FRTII(T), FITK(T)]. Then 241101 11, © popnons; .
Proof: 1f for any u, v, w € T and for any @, €I, uavfw#x then ,ull“,uzl“,u3 C Hou,0LL.
\Y4

For any x€ T, (ﬂ10ﬂ20ﬂ3)(x)_ _iuavﬁw 1</\< [ ﬂl(u,«)aﬂz(vi)aﬂs(wi)]]i

1 [

u,v,wel,a,pel’, neZ"]

> [Ap (), 1y (V), (W) = (01,1 11)(x)
X =uavpw

Thus, 44040100 © popnops.
Theorem 3.12: Let Ll be a fuzzy left TI-ideal, £/, be a fuzzy lateral TI'-ideal and zzbe a fuzzy right TT-ideal of a ternaryI'-semiring

T. Then 1T 2T 1t, < g (g6, N 1.
Proof: Let L, be afuzzy left TI-ideal and (4, be a fuzzy lateral TT-ideal and 4 be a fuzzy right TI'-ideal of a ternaryl'-semiring T.

Letx € T. Suppose there exist #,V,w € T and a,ﬂ €I suchthat x = uavﬂw.
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Then (L4126, 14)(X) = SUP g1, 5, MIN{ 24 (10), 11, (V), 125 (W) }
SSUP, g [N { 11y (v fW), g1, (uav Bw), gy (uarv fw)} ]
=min{z4 (x), 14, (x), 5 (x)} = (2 N g, N g15)(x)

Suppose there do not exist 2, v, w € T such that x = uav/w.
Then (£ 46T 26 )(x) =0 (st N, (1 )(x) . Therefore, pT 16T pty < 1y, M .

Theorem 3.13: Let T be a multiplicatively regular ternary I'-semiring and g;, andz; be three fuzzy subsets of T. Then »# N x4 N
YAV WS
Proof': Let ce T. Since T is multiplicatively regular, then there exists two elementsx, y€ T and 4, y,, 3, 7€ I such that ¢ = cpixpacpayyy c.

NOW, (,LIIF,UZF,U3 )(C) = Supc:uavﬂw[min{/ul (u)’ /Uz (V), /J3 (W)} U,v,we T’ a, ﬁ € r]
>min {4 (cy,xy,0), 1, (¢), ()}
[since ¢ = CHXPACHaV Vs € = CUXPC PV VAC X oYV Yy €]
= (24, N, N 1) () . Therefore, 14 (1, N gty < T g, T s
Definition 3.14: An element a of a ternary I'-semiring T is said to be ternary multiplicatively regular if there existx, y€ Tand @, g, y, JET
such that aaxfayyda = a.

Theorem 3.15: A ternary I'-semiring T is multiplicatively regular if and only if ATBI'C = ANBNC for all left TT-ideals A, for all lateral
Tr-ideals B and for all right TI'-ideals C of T.

Theorem 3.16: In a ternary I'-semiring T the following are equivalent.
(i) T is multiplicatively regular

(ii) yll“yzl“,u3 = U ﬂ M, ﬂ M for every fuzzy left TI-ideal [, and every fuzzy lateral TI-ideal L/, and every fuzzy right
Tr-ideal g;of T.
Proof: Let T be a regular ternary I'-semiring. Then by theorem 3.13, £ ﬂ Hy ﬂ H < ,ull“,uzl“,cg . Again by theorem 3.12,

Ty < g O, O gy Hence iU gty = a0 1y () .
Conversely, let T be a ternary I'-semiring and for every fuzzy left TI-ideal L4, every fuzzy lateral TI-ideal L4, and every fuzzy

right TI'-ideal of T, ,ull" /JZF = ﬂ H, ﬂ . Let L, M and R be respectively a left TI-ideal, a lateral TT-ideal and a right TI'-ideal
of T and
x€ LN M N R. Then x€ L, x€ M and x€ R. Hence ZL(X) =Xu ()C) :ZR()C) =1 (where )(L(X), ZM()C) and )(R(x) are

respectively the characteristic function of L, M and R). Thus (,{L N X N Xr ) (x) =min {){L (x), X (x), Xr (x)} =1. Since X
is a fuzzy left TI-ideal of T, Y, is a fuzzy lateral TI-ideal of T and J}j is a fuzzy right TI-ideal of T. Therefore by hypothesis,
250X 2k = 20 NV 20 O 2 Henee (2, T2, D )(x) =1

ie., supxzwm,[min {,’(L (u), X (V), ){R(W)} U, V,we T;}/,5 €I']=1. This implies that there exist some 7, s,2€ T and

Yi:V> € I" such that x = ryisystand ¥y (l") =Xu (S) =Xz ([) =1. Hence r€ L, s€ M and ¢€ R. Therefore x& LETMI'R. Thus L N M

N R S LTMIR. Also LTMIR € L N M N R. Hence LI'MI'R =L N M N R. Consequently, by theorem 3.15, the ternary I'-semiring T is
multiplicatively regular.

Theorem 3.17: Let fh, fy, ity € FTUI(T). Then p U gty Upy < 16, 1, N 115 < iy, o 145

Proof : By the theorem 3.11, T sl 15S240460445. For any x€ T, if (4046045)(x) = 0, then obviously #0604 4 N 46 N 5. Now for any
x€T,

\

(/110/120/”3 )(x) = Y= i waLy [A:ul (ui)ﬁ Hy (Vi)’ Hy (Wz )1

,ﬂiwi[ISiSn

+
u,v,w,elT,a,p €l’, neZ"]
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v

VAN uov.pw.), uiaivi iWi R uiaivi iWi

_x Zulalvlﬂw 1<l< [ ﬂl( [Aie] lﬂl z) ILIZ( ﬂ )ﬂ3( ﬁ )]]
u,v,wel,a,pel, neZ"]

< AL (0),£6(x),16(x)] = (b NN ps)(x). Therefore, p406046S 4 N 6 N 4.
Again (14 NNs)(x) = N4 () ,£6(x),26(X)] < p4(x). Thus 406N S Similarly, it can be shown that 2N NsS s and 4NN BS 4.
Hence the theorem.

Theorem 3.18: Let py, i, s i€ FLTTI(D)[FMTTICD), FRTCICT), FITKCD)L Then oo e only if a0m0/E s

Proof: Since /T 161 1S 14046044 it follows that £1046044S 4 implies that 4T 61 5S4 Assume that 4T bl S py.

avﬁw u,v,wel,a,pel’, neZ".

Uu.
LethTandx:_ZI: L Then
i=

/u4 (x) = #4(2 ulalvlﬁw ) > /\[ﬂ4 (ulalvlﬁlwl)’ lu4 (u2a2v2ﬁ2w2 )’ """ > /u4 (unanvnﬁnwn)

> Nl Uiy fiw), (U U i)y, oy ) (U Ui, v, B, ,)]
2 NAG (), 14, (V) 15 (W) ] A (), 165, (0), s (W) 5 A (1 (1), 16, (V,), 115 (W,)]]-

Vv

CCEI N T, (), 1, ()T

ayvpw 1<i<n

1 11

= (£40£6046)(x). Thus s0606C 4.
Theorem 3.19: Let py, o, &, i€ FLTTI(T)[FMTTI(T), FRTTI(T), FTTI(T)]. Then

(1) (wyop, o, = o(1L01L)
(i)t Sy = O[O, S L0 L0,
(i) phopL0My = [LOLLOM = 10140,
If T is a commutative ternary I'Semiring.
(iv) eoeopy, =y, where e FLTTI(T) is definied by e(x) =1 forallxe T
[respectively, eogi0e = f;, pi0eoe = pu;, eoeopt; = eofti0e =ptioeoe = f;].
Proof: (i): Proof of (i) follows from the definition.

(i1) : ¢4 S Now
\Y

(ﬂ10ﬂ30ﬂ4)(x)=x=iuavﬂw [1<A< (A /u](ui)’/u3(vi)3y4(wi)]]:

i
i=1

.
u,v,w,elT,a,p €l’, neZ"]

SV TAL ), 1y () s (WTT] = (120125018, )(X)
1<i<n

Thus, oo, < wopou,.
Vv

(i, (00 11)(x) = —iuavﬁw 1<;\< VACANACANAUA Ik

1 11

u,v,wel,a,pel’, neZ"]
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\4
= Y= Zviﬁiw,-aiui [1 <i< n[/\ﬂz (Vl.), Hs (Wi), H (u,)]]
i=1
= (1014014, )(x)
Therefore, (140£,044)(X) = (1L044014)(X) = [40LLOLL = [LOLLOL,
Similarly, we can show that 1,004 = o041,
S KOO = [h0LL0 L = OO,

(iv): As T is with left unity e;€ L, which is defined by Z:l € aieiﬂi r=2x .
i

For every x€ T we have,
Vv

(eoeop)(x) = —iu,a,v,ﬁw [1<;\< [ne(u,),e(v,), 1, (w)]]:

u,v,wel,a,pel’, neZ"]

VAN AN AN
=Vv[ [Ale,e, 1, (w)]]]= VI (e (W) <V n[lul (w,v, Bw)]]

1<i<n 7 1<i<n 1<i<
= M(Zu av,fw,) = u (x) Therefore, (eoeor) <

\

Again (coeop)(x)= _ v=Suann [ Tnetu) e,y (n)):

1 Ll
.
u,v,w,elT,a,p €l’, neZ"]

=, _ ?g [Aleve (0111 = 1,2)

So w4, ceoeoy, and hence y =eoeoy,
The following theorem shows that ternary multiplication is distributive over addition from three sides.

Theorem 3.20: Let 4, 4, ;€ FLTI'I(T)[respectively, FMTIT'I(T), FRTT'I(T), FTTI(T]. Then
(1) 10(t + p;)0 L, = [HOLLO M, + LHOLLOL,
(i) (4, + 115)0 4014y = OO, + L0101,
(i) phop,0(fh + 1) = [LOp,O 1 + 0,0

Proof: Let x€ T be arbitrary. Then
\Y

(o, + p5)op, )(x) = i v Bw 1 < A< (AL (), (1) (V,), 1, (W,)]]

. +
u,,vowel,a,p el,neZ"]

=V A )AL () (50 ()L
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\

= ¥ = Zn:(uiairiﬂiwi +”iaisiﬁiwi)[1 <i< n[/\[aul(vi)ilu2(vi)’lu3(si)>/u4(wi)]]]

\

A
< n T ) . [1,(p.)s 1,(q ), 12, (2],
xzzpféjqjgjli—i_zpk5qu8klk IS]SH 1\ 2\Y; ny
J=1 k=1

/\ ’ ’ !
/\[1 <k< m[;ul 2NN AUSIIII

= V[Al(popou, ) ), (1hop04,)(V)]:u = ijéjqjgjti’v = Zpk,é‘k’qk’gk'tk']
= =1

= ((1oo,) + (140110 14,))(x)

Thus £40(44, + )0, S 1401L0 1, + 140LLOL,
Since s + 443, therefore, £04604,Sp10(t + 15)04y.
Similarly, 0430, 20( + #43)04,.
Thus (#040044) + (41045044) Sp10(tl + 13)0y+ 10(4l + 13)04y = 0(4ls + 13) 04 .
Hence we conclude that #,0( + z3)0,= ;04650444 + 24,0304 Proof of (ii) and (iii) follows similarly.

Theorem 3.21: Let f, g, 5 be three fuzzy left TT-1deals (fuzzy lateral TT-ideals, fuzzy right TTI-ideals, fuzzy TT-ideals) of a ternary
I-semiring T. Then 4 + 4 is the unique minimal element of te family of all fuzzy left TI'-Ideals (fuzzy lateral TT-ideals, fuzzy right
Tr-ideals, fuzzy TT-ideals) of a ternary I'-semiring T containing 4;, sand ;N /N is the unique maximal element of the family of all
fuzzy left TT-Ideals (fuzzy lateral TT-ideals, fuzzy right TT-ideals, fuzzy TT-ideals) of a ternary I'-semiring T containing «;, /6, 4.
Proof: Let y;, 1, 45€ FLTTI(T). Then by theorem 2.2.10(V), #;, (S ¢; + 5. Suppose < y and £,S y where, y € FLTTI(T). Now for any
x€T,

W+ 1)) = AU (D] y,z €T
X=y+z
SVIAly ),y (D] S VIy (x+ »)] =y (x)

Thus s4+m, cy. Again (VN < ), 1 115
Let us suppose that ¢ € FLTTI(T) be such that ¢ € 4, d S 5 and ¢ € 44 .

e foramg s 1. (4 V2 VRO = ALEA (), (), 41, ()] 2 AL, ), )] = 90

Thus ¢S NN 4. Uniqueness of 4 + sand ;N N g5 with the stated properties are obvious. Proofs of other cases follow similarly.

CONCLUSION

Our main purpose in this paper is to introduce the operations on fuzzy TT-ideal in ternary I'-semirings. We give some
characterizations of fuzzy TT-ideals.
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