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ABSTRACT

In this Paper the terms [f), fuzzy left(rightlateral) identity, fuzzy left(rightlateral) zero of a po
ternarysemigroup are introduced. It is proved that fuzzy left identity and fuzzy right identity and lateral zero of a
poternary semigroup if it exists then they are same. And proved that fuzzy left zero ,fuzzy lateral zero ,fuzzy
right zero of a po ternarysemigroup exists then they are equal.also proved that intersection of arbitrary family of
fuzzy po ternary subsemigroups of a po ternary semigroup T is a fuzzy poternary subsemigroup of T.
Furthermore, proved that intersection of all fuzzy po ternary semigroups of T containing f is ideal generated by
fuzzy subset f. and also proved that f is a fuzzy ideal of a po ternary semigroup T ifffoToT < f, ToTof<S
f,TofoT € f and (f] < f.And proved the union, intersection of arbitrary family of fuzzy ideals of po ternary
semigroup T is fuzzy ideal of T.further proved that every completely prime fuzzy ideal is weakly completely
prime fuzzy ideal. Also proved that if f is completely prime fuzzy ideal then fis ternary sub semigroup and
completely prime ideal of T. also proved that f; is completely prime ideal of T then f is weakly completely
prime fuzzy and completely prime fuzzy ideal of T and proved that equivalent conditions of prime fuzzy ideal, f
is prime fuzzy ideal iff 1-f is a fuzzy m-system ofT if 1 — f = @. Finally proved that every maximal fuzzy ideal
of T is a prime fuzzy ideal of T.
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I. INTRODUCTION:

The algebraic theory of semigroups was
widely studied by Clifford[2,3]. The ideal theory in
general  semigroups was  developed by
Anjaneyulu[1]. Since then a series of researchers
have been extending the concepts and results of
abstract algebra. Padmalatha, A. Gangadhara Rao
and A.Anjaneyulu[10] introduced posubsemigroup,
posubsemigroup generated by a subset, two sided
identity of a posemigroup, zero of a posemigroup,
po ideal ,po ideal generated by a subset. On the
other hand, P.M.Padmalatha , A.Gangadahara Rao,
P.RamyaLatha [12] introduced completely prime,
prime ideal of a posemigroupV.Sivaramireddy
studied on ideals in partial ordered ternary semi
groups [16].

The concept of a fuzzy set was introduced
by Zadeh in 1965[6]. This idea opened up new
thoughts and applications in a wide range of
scientific fields. A. Rosenfeld applied the notion of
fuzzy subset to several areas of mathematics,
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among other disciplines. N. Kuroki, J N Mordeson
developed the fuzzy semigroups concept.
N.Kehayopulu, M.Tsingelis introduced the notion
of fuzzy subset of a posemigroups[7-9]. Motivated
by the study of N.Kehayopulu, M.Tsingelis work in
posemigroups we attempt in the paper to study the
fuzzy identity and fuzzy zero of a posemigroup,
operations on fuzzy posemigroups, results on
completely prime fuzzy ideals and prime fuzzy
ideals of posemigroup.

Il. PRELIMINARIES:
DEFINITION 2.1: [5] A semigroupT with an
ordered relation < is said to be po Ternary
semigroupifT is a partially ordered set such that
a < b =aaja; < baja;,ajaa; <
a;ba,,a;a;a <aja,bforallab,a;a, €T.
DEFINITION 2.2: A function f from T to the
closed interval [0,1] is called a fuzzy subset of T.

The po ternary semigroupT itself is a fuzzy subset
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of T such that T(x)=1, Vx € T. It is denoted by T or
1.

DEFINITION 2.3: Let A be a non-empty subset of
T. We denote f,, the characteristic mapping of A.
i.e., The mapping of T into [0,1] defined by

(1 ifxeA .
fA(x)—{ 0ifxeA Then f, is a fuzzy subset of T

DEFINITION 2.4:[5]: A fuzzy subset f of a po
ternary semigroupT is called fuzzy Ternary
subsemigroupof T if  f(xyz) = f(x) Af(y) A
f(z)Vx,y,z€eT.

DEFINITION 25: Let T be a po ternary
semigroup. For HST
we define (H]={teT / t< h forsome heH}. For
H={a} we write (a]= ({a}] = {teT /t<a}
DEFINITION 25: Let T be a po ternary
semigroup. For HST
we define [H)={teT / h < t forsome heH}. For
H={a} we write (a]= ({a}] = {teT /t<a}

DEFINITION 2.6: Letfbe a fuzzy subset of a po
ternary  semigroupT. We  define  (flby
(]G0 = ,gf(y), Vx € T.
NOTE 2.7: Clearlyf < (f].
Note 2.8: The set of all fuzzy subsets of T is
denoted by F(T).
DEFINITION 2.9: Let (T, <) be a po ternary
semigroup and f,g,h be fuzzy subsets of T. For
x € T theproduct fogoh is defined by (fogoh)(x) =
{szpqr f(p) A g(q@) Ah(r) ifx < pqr exists

0 otherwise
DEFINITION 2.10:[11] A nonempty subset A of a
po ternary semigroup T is said to be po left ternary
ideal or po left ideal of Tifi) b,c e T,a€e A
=>bcae Aii)ae Aandt € Tsuchthatt<a=te
A.
NOTE : A nonempty subset A of a po ternary
semigroup T is a po left ternary ideal of T if and
only ifi) TTA € Aii) (A] € A

DEFINITION 2.11:A nonempty subset A of a po
ternary semigroup T is said to be po lateral ternary
ideal or po lateral ideal of Tifi)b,c e T,a€e A
=>bace Aii)ae Aandt € Tsuchthatt<a=te
A

NOTE2.12 : A nonempty subset A of a po ternary
semigroup T is a po lateral ternary ideal of T if and
only ifi) TAT UTTATT € Aiii) (A] € A.
DEFINITION 2.13: A nonempty subset A of a po
ternary semigroup T is said to be po right ternary
ideal or po right ideal of T ifi)b,c € T,a € A
=abce Aii)ae Aandt e Tsuchthatt<a=te€
A

NOTE2.14 : A nonempty subset A of a po ternary
semigroup T is a po right ternary ideal of T if and
only if i) ATT € Aii) (A] € A.

DEFINITION 2.15: A nonempty subset A of a po
ternary semigroup T is said to be po ternary ideal or
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po ideal of Tif i) b, c € T, a € A =bca€A, baceA,
abce Aii)ae Aandte Tsuchthatt<a=t€A.
NOTE2.16 : A nonempty subset A of a po ternary
semigroup T is a po ternary ideal of T if and only
ify) TTAC A TAT C A ATT C Aii) (Al € A
DEFINITION 2.17:[11]LetT be a po ternary
semigroup. A fuzzy subset f of T is called a
fuzzypo left ideal of T if (i) x < y then f(x) > f(y)
(ii) fixyz) > f(z), VXy,z €T

LEMMA 2.18: [10] LetT be a po ternary
semigroup and f be a fuzzy subset of T. Then fis
a fuzzypo left ideal of T if and only if f satisfies
that (i) x <y then f(x) > f(y) V x,y,z €T (ii)
Tofofc f.

DEFINITION 2.19: [11]LetT be a po ternary
semigroup. A fuzzy subset f of T is called a fuzzy
poright ideal of T if (i) x <y then f(x) > f(y) (ii)
f(xyz) > f(x), ¥V x,y,z €T.

LEMMA 220 [10] Let T be a po ternary
Semigroup and f be a fuzzy subset of T. Then fis
a fuzzy right ideal of T if and only if f satisfies
that (i) x < y then f(x) > f(y) V xy,z€T
(ihfofoTc 1.

DEFINITION 2.21: [11]LetT be a po ternary
semigroup. A fuzzy subset f of T is called a fuzzy
po lateral ideal of T if (i) x <y then f(x) > f(y) (ii)
f(xyz) > f(y), v XY,z €T
LEMMA 2.22: [10] Let T be a po ternary
Semigroup and f be a fuzzy subset of T. Then fis
a fuzzy lateral ideal of T if and only if f satisfies
that (i) x <y then f(x) > f(y) V x,y,z €T
(ifoTofcf.

DEFINITION 2.23: [11]LetT be a po ternary
semigroup. A fuzzy subset f of Tis called a fuzzy
idealof T if (i) x <y then f(x) > f(y) (ii) f(xyz) >
f(z), f(xyz) > f(x), f(xyz)= f(y)V X,,y,z €T.

LEMMA 224 : [10] Let T be a po ternary
semigroup and f be a fuzzy subset of T. Then f is
a fuzzy ideal of T if and only if f satisfies that (i)
x <y then f(x) > f(y) V x,y,z €T (ii)fofoTc f and
Tofofc f and foTofc f.

Lemma 2.25:[7]Let T be a po ternarysemigroup
and@ = AC T. Then A is a left ideal of T if and
only if the characteristic mapping f,of A is a fuzzy
left ideal of T.

Lemma 2.26:[7]LetT be a po ternary semigroup
and @ #= A C T. Then A is a right ideal of Tif and
only if the characteristic mapping f,of A is a fuzzy
right ideal of T

Lemma 2.27:[7]Let Tbe a poternarysemigroup
and @ = A < T Then A is an ideal of T if and only
if the characteristic mapping f,of A is a fuzzy ideal
of T.

Proposition 2.28:[13]Let f,g,h be fuzzy subsets of
T. Then the following statements are true.
afc (f], vf € F(T)

b. If f < g then (f] < (g]
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c.(flo(g] < (fog], vf,g € F(T)d.  (f] = ((f],Vfe
F(T)

e. For any fuzzy ideal f of Tf = (f]

f. If f,g are fuzzy ideals of T, then fog ,fug are

fuzzy ideals of T.

g. fo(g U h] € (fog U foh] h.(g U h]of
(gofUhof].

i. If a, is an ordered fuzzy point of T, then a,=
(a]-

Definition 2.29:[13]Let T be a po ternary

semigroup, a € Tand A € (0,1]. An ordered fuzzy
pointa, ,a,: T — [0,1] defined by a,x) =
Aifx € (a]

{0 ifx & (a]

clearlya, is a fuzzy subset of T. For every fuzzy

subset fof T, we also denote a, € fbya, €f
Definition 2.30:[5] Let f be a fuzzy subset of X.
Let t € [0,1]. Definef, = {x € X/f(x) = t}. We call
f, at-cut or a level set.

Definition 2.31:[12]A po (left/right/lateral) ideal of

A of a po ternary semigroup T is said to be
completely prime (left/right lateral) ideal of T
provided x,y,z € T and xyz € A implies either x €

Aory€Aorze€eA.

1. FUZZY IDENTITY AND FUZZY
ZERO OF A PO TERNARY
SEMIGROUP:

Definition 3.1: Let f be a fuzzy subset of a po
ternary semigroup TWe define [f) by [(x) =
), VX €T
wherey € T.
Proposition 3.2: Let f,g,h be fuzzy subsets of T
Then the following statements are true.
a)f c [f), vf € F(T) b) Iffc
g than [f) < [g)
Proof: a)vx € T, Since [)(x) = (5, f(y)

Since x = x = [)(x) = (oof(x) = f(x)

Therefore f < [f)
b) Letf < gthen vx € T, f(x) < g(x)

Thus [£)(x) = Vo, f(y) < Y580 = [8)®)
Therefore [f) < [g).
DEFINITION 3.3: A ordered fuzzy pointa,of a po
ternary semigroup T is said to be fuzzy left identity
of T if a,ofof = fand f € a,, Vf€ F(T),a €
Tand A € (0,1].
DEFINITION 3.4: A ordered fuzzy pointa,of a po
ternary semigroup T is said to be fuzzy right
identity of T if fofoa, =fand fca,., Vfe
F(T),a€ Tand A € (0,1].
DEFINITIONS.5 :A ordered fuzzy pointa, of a po
ternary semigroup T is said to be fuzzy lateral
identity of T if foa,of = fand fC a,.,Vf€
F(T),ae Tand A € (0,1].
DEFINITIONS3.6 : Afuzzy subset f of a po ternary
semigroup T with identity is said to be fuzzy left
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identity of T if fof;of, = fandf, € f, f, < f.vf],
f, € F(T).
DEFINITION3.7 :A fuzzy subset fof a po ternary
semigroupT with identity is said to be fuzzy lateral
identity of T if fiof of, =fandficf,.fL Sf.
Vi, f2 € F(T).
DEFINITIONS. 8 :A fuzz subset fof a po ternary
semigroup T with identity is said to be fuzzy right
identity of Tif fiof,of =fandficf.fL Sf.
Vi, f» € F(T).
DEFINITION3.9: A orderd fuzzy point a; of
a po ternary semi group T is said to be fuzzy
zeroof T if ajofof = foa,of = fofoa, =
a,and f S a, ,Vf € F(T)
THEOREM 3.10: If a,is a fuzzy po left zero , byis
a fuzzy po right zero and ,c, po lateral zero of a
poternarysemigroupTthena, = b;=c;wherel €
[0,1].
Proof: since a; be fuzzy po left zero of T
a,ohog =,V f,gheF(T)anda;, S f
= qyoc;0b; = a; anday
cf VfeF()
Since b,is a fuzzy po right zero of T = fohob; =
o4 ,alocAdobA=b4 and LACGN geEFT

Since c; is a fuzzy po lateral zero of = foc,og
,a,0¢,0b; = ¢y and ¢; € h,V h € F(T)
Therefore ajoc,ob)y = ay = b, = c;.
THEOREM 3.11 :Any fuzzy po ternary semi
group has atmost one fuzzy zero element
Proof:let a,;, b ;c, .be any three fuzzy zeros of a po
ternary semigroup T
= a;, b,; c;be considered as fuzzy left,lateral and
fuzzy right zeros of T respectively.

By Theorem 3.10a; = b,;=c,
Therefore Fuzzy po ternary semigroup has at most
one fuzzy po zero element.
Note 3.12: The zero fuzzy zero element of a po
ternarysemigroup  usually denotd by  0’.

IV. OPERATIONS ON FUZZY PO
TERNARY SEMIGROUPS:

Definition 4.1: Let {f;};;be family of fuzzy
subsets of an ordered ternary semigroup T where |
is an index set. Define intersection and union ;[ f;
and , Jf; as follows.

(ier}fi) = ie/l\fi(x) =

min{f; (x), f,(x), s e ...}, VX ET.

ET
(f)0) = o) = maxlf (), £, () o Y ET

Definition 4.2: A fuzzy subset fof a po ternary
semigroup T is called fuzzy po ternary
subsemigroupof T if  ()x<y=f(x) =
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FOif(xyz) = fFCOAfIAf(2) VX, y,z€
T

Theorem 4.3: The intersection of two fuzzy po
ternary subsemigrouops of a po ternary semigroup
Tis a fuzzy po ternary subsemigroup of T.
Proof: Let fi,f,be two fuzzy po ternary sub
semigroups of a po ternary semigroup T.
a) Consider (f; N f,)(xyz) = fi(xyz) A fo(xyz) 2
LG AAO) A L) A () A fi(z) A
]J:z Ezg 2 i) AL AL NG ALO) A
2(z
2(hnfL)E AN RV A
NnfH)z),vx,y,z€T

b)Letx <y
Consider  (fi N f2)(x) = fi(x) A fo(x) = 1Y) A
L) =GN

= fi N f,is a fuzzy po ternary semigroup of T
Theorem 4.4: The intersection of arbitrary family
of fuzzy po ternary sub semigroups of a po ternary
semigroup T is a fuzzy po ternary sub semigroupof
T.
Proof: Let fi, f> f3 ... ... .be the family of fuzzy po
ternary sub semigroups of a po ternary semigroup T
a) Consider (leifi) (xyz) = fi(xyz) A
fr(xyz) ... ...

= L)AL A L) A L) A fi(2)

Afo(2) e

2NN AR@OAND AL A f2(2)

> (A A GHRG) A
GAf) (@)
b) Letx <y,
Consider  (;1f)(@) = i) A () wee e =
fIOOALO) A
(iEr}fi)(Y)
= The intersection of arbitrary family of fuzzy po
ternary sub semigroups of a poternarysemigroup T
is a fuzzy po ternary sub semigroup of T.
Definition 4.5: LetT be a po ternary semigroup and
f be a fuzzy subset of T. The smallest fuzzy po
ternary semigroup of Tcontaining f is called a
fuzzy po ternary semigroup of T generated by f.It
is denoted by (f).
Theorem 4.6: Let Tbe a po ternary semigroup and
f is a fuzzy subset of T.Then (f) =The
intersection of all fuzzy po ternary semigroups of T
containing f.
Proof: Let
A —
{g/gis a fuzzy po semigroup of T and f < g}
since T itself is a fuzzy po ternary semigroup and
ferT
STEA=SA+0

Let F* = ;g1 = F* # @ by Theorem 4.3, F* isa
fuzzy poternarysemigroupof T.
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SinceF* € g,,Vg, € 4, F~ is the smallest fuzzy po
ternary semigroup of T'containing f.
ThereforeF* = (f).

V. FUZZY IDEALS OF PARTIALLY
ORDERED TERNARY
SEMIGROUPS:
Theorem 5.1: A fuzzy subset f of a po ternary
semigroup T is a fuzzy left ideal of T iffiToTof <

f (i)l cf
Proof: Le tf be fuzzy left ideal.

(i Consider
(ToTof)(x) =

v T AT@ A f()] = e f() < f2) =
ToTof € f
(ii) Consider (f1(x) = Y, f (), VX ET
= (f10) = /o f ) < f() since x <y =
fC) = f(),Vx,y,zeT

Therefore (f] € f
Conversely, suppose that (i) ToTof < f(ii)(f] < f
a) Consider f(xyz) = f(a) where a = xyz
z (ToTof)(a) =
war TOAT@Q AF() 2 TG ATG)AF(2) = 1AF() = £(2)

= flxyz) = f(2),¥x,y,2€T
b). Let xsy=fl)z(flkx) =

:;,f(}) = f(y)since (] € f

= f(x) = f(y)

Therefore f is a fuzzy left ideal of T.

Theorem 5.2: A fuzzy subset f of a po ternary
semigroup Tis a fuzzy lateral ideal of Tiff
(iTofoT S f

(iNlef

Proof: Proof follows from Theorem 5.1.

Theorem 5.3: A fuzzy subset f of a po ternary
semigroup Tis a fuzzy right ideal of Tiff

(ifoToT < f @iflefrf
Corollary 5.4: A fuzzy subset f of a poternary
semigroup T is a fuzzy ideal of T iff (i)foToT <
f,ToTof € f
,TofoT (ii)(f] € f
Corollary 5.5: Let f be a fuzzy subset of a po
ternary semigroup T. If f is fuzzy left (right
Jlateral) ideal of
Tthenf = (f].
Theorem 5.6: The intersection of any two fuzzy
left ideals of a po ternary semigroupT is a fuzzy
left ideal of T
Proof: Let f, g be any two fuzzy ideals of T
= f, g are fuzzy left ideals.
a) Consider (f ng)(xyz) = f(xyz) A g(xyz) =
f@)Ag(2) = (f ng)(2)

= nglxyz) = (fng)(2)
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b)Letx <y = f(x) = f(y)and g(x) = g(¥)

Consider  (fng)(x) =f(x)Agx) = f(y)A
g =g
= (f n g) isafuzzy left ideal of T
Theorem 5.7: The intersection of arbitrary family
of fuzzy left(right ,lateral) ideals of a po ternary
semigroupT is a fuzzy left(right , lateral) ideal of T.
Proof: Let {f,}.es be a family of fuzzy left ideals
of Tand f = ,0f,.
Letx,y,z € T. Consider f(xyz) = ,dif, (xyz) =
werfa(2) = f(2)

= f(xyz) =2 f(2)
Letx < y. Considerf (x) = ,1fo (%) =
wedfa®) = f)
= fx)=2f)

Therefore the intersection of arbitrary family of
fuzzy left ideals of a po ternarysemigroup is a
fuzzy left ideal ofT.
Similarly the intersection of arbitrary family of
fuzzy left (right , lateral) ideals of a poternary
semigroup is a fuzzy left (right , lateral) ideal of T.
Theorem 5.8: The union of any two fuzzy left
(right , lateral) ideals of a po ternary semigroupT is
a fuzzy left(right , lateral) ideal of T

Proof: Let f,g be any 2 fuzzy left ideals of a
poternary semigroup T

(i) Letx,y,z€eT. Consider (fUg)(xyz)=
flxyz) v g(xyz) = f(z2) v g(2) = (f U g)(2)

= (fuglxyz) = (f U g)(2)
(i Letx <y = f(x) =2 f(y) and g(x) = g(¥)

Consider (fug)(x) =f(x)Vvglx)=fQ)Vv
g = v

= (fug) = (fug®)
Therefore the union of any two fuzzy left ideals is
a fuzzy left ideal of T

Similarly, the union of any two fuzzy right(right ,
lateral) ideals of a po ternarysemigroupT is a fuzzy
right left

lateral ideal of T.

Theorem 5.9: The union of arbitrary family of
fuzzy left (right , lateral) ideals of a po ternary
semigroupt is a fuzzy left(right , lateral) ideal o fT
Proof: Let {f,},ea be a family of fuzzy left ideal of
T andf = aelﬁ'fa'

Letx,y,z € T. Consider f(xyz) = ,caf, (xyz) =

weafa () = f(2)

= f(xyz) = f(2)
Letx < y. Consider f(x) = ,c4f, (x) =

aegfa()’) =f)
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Therefore the union of arbitrary family of fuzzy left
ideals of a po ternary semigroup is a fuzzy left ideal
of T.

Similarly the union of arbitrary family of fuzzy
right(left,lateral) ideals of a po ternarysemigroup is
a fuzzy left (right, lateral) ideal of T.

VI. COMPLETELY PRIME FUZZY
IDEAL AND PRIME FUZZY IDEALS:

Definition 6.1: A po (left/right/lateral) ideal of A
of a po ternary semigroup T is said to be
completely prime (left/right/ lateral) ideal of T
provided x,y,z € T and xyz € A implies either x €
Aory€eAorzeA.
Definition 6.2: Let T be an po ternary semigroup,
a € TandA € [0,1]. An ordered fuzzy point a; of T

. Aif x € (a]
defined bya, (x) = {0 Fxe ]
clearly a,is a fuzzy subset of T. For every fuzzy
subset f of T, we also denote a; € fbya; € f
Definition 6.3: A fuzzy ideal f of a po ternary
semigroup T is called completely prime fuzzy
idealifv three ordered fuzzy points x;,y,.,z, €T
(vt,r,s € (0,1]) such that x,0y.0z, € f then
x, S fory. € forzsCf.
Definition 6.4: A fuzzy ideal f of a po ternary
semigroup T is called weakly completely prime
fuzzy ideal ifvthree ordered fuzzy points
X, v, z.0f T (Vt € (0,1]) such that x,0y, 0z, <
f then x Cf or v, € for z. Cf
Theorem 6.5: Let f be a fuzzy ideal of po ternary
semigroup T. If f is completely prime fuzzy then f
is weakly completely prime fuzzy ideal.
Proof:Let fbe completely prime fuzzy ideal of T.
Let x,,y, z be any three fuzzy points of T such
thatx,0y, 0z, < f,t € (0,1]. = Either x, < f or
vy € f orz, < fsincefis completely prime fuzzy
ideal.
=f is weakly completely prime fuzzy ideal.
Theorem 6.7: Let f be fuzzy ideal of a po
ternarysemigroupT. If f.is completely prime ideal
of a po ternarysemigroup T,Vt € (0,1] then f is
weakly completely prime fuzzy ideal of T.
Proof:Assume that f; is completely prime ideal of
T.
Let for any three fuzzy points x,,y,,z, of T 3
x0y,0z, < fforte(0,1]
Let f(abc) = lwherel € (0,1] = abc € f; since
f1 is completely prime
=either a € forb€e fiorcefi= f(a) =1 or
f)=lorf(c)=1
Now vt, x.0y.0 z, € f = (x,0y,0 z,)(abc) <
f(abc) =1
= (x;0y;0 z;)(abc) =
zH(O)<tNV ab,ceT

V [x.(@) Ay (b) A
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= x (@) Ay (b) A z.(c)
SV (@AY (b)A z(c) <t
< f(abc) =1
> x5 @Ay (b)A z,(c) <l ,VYa,b,c€T
=>x.(a)<lory,(b) <lorz/(c) <l

= x(a) <L < f(a) or
v (b)) <l < f(b)orz(c) <I<f(c) = x S
fory.cf,zzSf Vab,c€eT.

Therefore f is weakly completely prime fuzzy ideal
of T.

Theorem 6.8: Let f be a fuzzy ideal of po ternary
semigroupT If f;is completely prime ideal of T
then fis

completely prime fuzzy ideal ofT.

Proof:Assume that f;is completely prime ideal of T
let a,b,c €T > abc€T. Now
(x.0y, 0 z5)(abc) < f(abc)
Let f(abc) = min{t,r,s} = u(say) = abc € f,
Since f,, is completely prime ideal of T.
=Eithera € f, or b € fyorc € f, = f(a) = u or
f(b)=uorf(c)=u

clearly x(@ Ay (D)A z,(c) <V
[x:(a) Ay, (b) A zg(c)]

= (x,0y,0 z;)(abc) <t AT As

=u
> x (@) Ay.(b)A z,(c) <u
=>x(a)<u<f(a) or y.(b) <u <

fb)orz(c) < f(c) su
=>x Sfory.cf,z,Cf
Therefore f is completely prime fuzzy ideal of T.
Definition 6.9: Let T be a po ternary semigroup. A
fuzzy ideal f of T is said to be fuzzyprime if
V three fuzzy idealsg, h and iof Tgohoi € f then
eitherg € forh S for i cf.
Definition 6.10: The fuzzy ideal generated by a;,
denoted by (a;) is

Aif x € (a)

vx €T, (a)(x) = {0 if x ¢ (a)

where (a) is an ideal of T generated by a,
i.e(a) =(aVaaT UaTa VU Taa VU TaTaT]
= (T'aT' a T
Definition 611: Let a,be ordered fuzzy point of T
A#D0
Aif x € (TaT]
Vx €T, (Toa,oT)(x) = {0 if x & (TaT]
Toa;oT is a fuzzy ideal of T
Theorem 6.12:Let f be a fuzzy ideal of a
poternary semigroupT Then the following are
equivalent
(@) f is fuzzy prime ideal
(b) Vthree ordered fuzzy points
XV, Zs Of Tif <x, >0<y, >0<2z; >C
fthen x, cf or y.Sforz,Sf rtsE
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(0,1]
(c) Vthree ordered fuzzy points x,,y;,zs of T
if Tox,oToy,oToz,Cf

> x, S fory, S for z, S f (rts>0)
Proof: (a) = (b):
Let f be a fuzzy prime ideal of T.
Let x,, y;, z;be any three ordered fuzzy points of T
3t,r,s€(01]&<x,>0<y,>0<z,>Cf
Since < x, >, <y, >< z; > are fuzzy ideals of T
Either xS fory., S forz,cf
(b) = (o):
Assume thatV three ordered fuzzy points
X Ve, Zs Of Tif <x, >0<y,>0<z;, >Cf
then either x, € fory, € f or z, S f .
Suppose Tox,0 Toy, o T 0z; € f
=>Tox,0Toy,oT oz, <
fsince(Tox,.0T)o(Toy,oT) o (Toz, oT) <rA
tAs
and also <x,>0<y,>0<z,>CTrAtA
s =>x,. S fory, Cfor z, C
(c) = (a):
Assume that for any three ordered fuzzy points
Xy, YV, Zs Of Tand Tox,0Toy,0Toz,oT < f
thenx, € fory, € forz, € f(rts > 0)
Let g,h ,i be three fuzzy ideals of T 3 gohoi C f
if possible suppose that g £ f,h & fandi & f
then 3 x,y,z€T 3 g(x) > f(x)and h(y) > f(y),
i(2)> f(2),
Let r=gX),t=nh(y),s=i(z)then rts>
0,(rts >0),x. € f,y, € g,z €h then
Tox,oToy,oToz,oT
C (Tox,oT)o(Toy,oT)o(Toz, oT)
< (%)0()o(z) € gohoi € f
therefore either x, € fory, € forz, € f
say x.CSfthenf(x)=2t=gx) =2f2g a
contradiction
=>eitherg S forh < foricf
therefore f is a fuzzy prime ideal of T.

Theorem 6.13: Let f be a fuzzy ideal of a po
ternarysemigroupT. f is fuzzy prime iff fuzzy

ideals fiforfareeeins fumEN, if
fiofzo....... ofy S f=f cffor some i =
1,2,3,...... ,n

Proof: Let f be fuzzy prime, assume
that fiof,o0....... of, €

f wherefi, fo, fareeeennn. fnare fuzzy ideals if n=1

then clearly f; € f
if n=3 then fiof,of; S f since f is fuzzy prime,
either fi S forf, S forfs S f

by induction on n, fiofs0....... ofnSf=f <
f forsomei=123,...... N

conversely suppose if fiof,o0....... of,€f =
fi € f forsomei=1,23,...... ,n

since n € N taken = 3 then clearly f is fuzzy
prime.
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Theorem 6.14: Let f be a fuzzy ideal of a po
ternarysemigroupT. Then if f is completely prime
fuzzy then f is a fuzzy prime ideal of T and a
weakly completely prime fuzzy ideal.

Theorem 6.15: LetT be a commutative po
ternarysemigroup and f is a fuzzy po ideal of T.
Then f is completely prime fuzzy if and only if fis
fuzzy prime

Definition 6.16: Let f be a fuzzy subset of a po
ternary semi group T f is said to be fuzzy m-
systemof

T provided if f(x)>t,fy) >t f(2)>t;=
dc¢,s5,t €T3 f(c) >t Vt,Vtgand ¢ < xsytz
Theorem 6.17: A fuzzy ideal fof a po ternary
semigroup T is a prime idealiffl — f is a fuzzy m-
system of T provided 1 — f # Q.

Proof: Suppose that f is a fuzzy prime ideal of T.
Let Vvt,s,r€[0,1],a,b,ceT if (1—-/1)(a)>
t,1-HB)>sA =) >r
s>fl@<l-t=aq_%f then a_+ ¢
f!bl—s ¢-f y C1—r -¢— f

= ay_0bi_soci_ € f Now
a1_¢0fxy0by_s0¢i_, = (axbyc)q—_paa-s)na—r) &

= flaxbyc) <1 —-tO)AA—-s)A(1—71)
=1—-(tVsvVvr)
(1 - flaxbyc) >tvsvr
Therefore 1 — fis a fuzzy m-system of T.
conversely suppose 1 — f is a fuzzy m-system of T
Let g,h,i be three fuzzy ideals of T 3 gohoi C f
Suppose g € f ,hEf,i & f
= 3 an ordered fuzzy points x; € g,y, € h,z, €
iandx, € fandy, & f,z, &€ f
= f(x) <A f@y) <pand f(z) <n
=>1-NHx)>1-2,0-H)
>1-p,(1-HE@)>1-1n
=>3c,t,seT3(—-f)(c)
>(1-AHv((l-wvl—n
=1-(AAuAn)andc
< xtysz
= f(c) <AA uAn since c<xtysz= f(c) =
fxtysz) = f(xtysz) < AAuAR
but X, €9,y € handz, S i = x;0y,0z, <
gohoi C f
= x,0Y,02, € f = (x;0y,0z,)(t) < f(t),Vt
ET=> AANuAn<f
But xtysz € S and f(xtysz) < AN uAn
= AA uAn > f(xtysz)which is contradiction
Therefore either g € forhc foric f
= fis fuzzy prime.
Definition 6.18: The po ternarysemigroup T itself
is a fuzzy subset of T 3 T(x) =1,Vvx € T. It is
denoted by 1

Www.ijera.com

orT

Definition 6.19: A fuzzy ideal f of a po
ternarysemigroup T is called maximal if there
doesn’t exist any proper fuzzy ideal g of T 3 f C g.

Theorem 6.20: Let T be a poternarysemigroup.
Every maximal fuzzy ideal f of T is a prime fuzzy
ideal of T iff3=f
Proof: Let f be a fuzzy maximal ideal of T. Let
g, h, i be tthree fuzzy ideals of T 3 gohoi S f
Suppose if possible g € f,h € fandi & f
> gUfisafuzzyidealof Tandfcfugc T=1
since f is maximal, guf=T=1. Similarly if
h& fthenhuf=T=1
Now T =ToToT=(guf)o(hufo(iuf) =
(gohoi) U f

=fuf
= T c fitisa contradiction
Therefore either g € forh c f
= f'is fuzzy prime ideal of T
Definition 6.21: Let T be a poternarysemigroup.
Tis called fuzzy semi simple if vte (0,1] if
a, € (<a, >%].
Theorem 6.22: Let T be a po ternarysemigroup
and f is maximal fuzzy ideal of T such that f = f3
then f is fuzzy semisimple.
Proof: Let f be maximal fuzzy ideal such that
f=f3
= fis fuzzy prime ideal.
If a, €1 —fthen <a, >¢%f =< a, >3¢ fsince f
is fuzzy prime.
Now 1 =fu<a, >=fU<a, >3since fis fuzzy
maximal.
Therefore a, €< a, >3. = T is fuzzy semi simple.
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