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Abstract

We will talk in this research, we study the cartesian product of fuzzy
sets of "a ternary —semigroup” S and we characterize fuzzy ternary -
semigroup, fuzzy left [resp. right] ideal and " fuzzy bi-ideal " of S interms of
cartesian product of fuzzy sets of S.

Mathematics Subject Classi cation: 1660, 16Y99, 03E72.

Key Words: ternary -semigroup, " fuzzy ternary —semigroups ", "fuzzy
left (right, lateral) ideal”, "fuzzy bi-ideal".

1. Introduction

Los, J. [3] Itturns out that any " ternary semigroup " however may be
embedded inan " ordinary semigroup "in sucha way that the operation in
ternary semi groupsis an (ternary ) extension of the (binary) operation of
the containing semigroup. Kim, J. [2], Lyapin, E.S. [4] and Sioson, F.M.[7]
have also Talk the properties of " ternary semi groups ". Sen, M.K. [6] de
ned the concepts of -semigroup. It is known that -semigroup is a ""generalization
of semigroup" and the existence of classical notions of semigroups have been
extended to -semigroups.
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Zadeh, L.A. [9] "introduced the study of fuzzy setsin 1965.
Mathematically a fuzzy set ona set X isa mappinginto [0,1] of real
numbers ";for p inX, (p) is called "the membership of p belonging to
X". Ersoy, B.A., Tepecik, A. and Demir, I. [1] studied cartesian product of fuzzy
prime ideals of rings. Sujit Kumar Surdar and Sarbani Goswamy [8]

"studied cartesian product of fuzzy primeand fuzzy semiprime ideals of
semigroups "

We will talk in this research, we study the concept of cartesian
product of fuzzysets ofa" ternary —semigroup " Sand we
characterize " fuzzy —semiring ", " fuzzy left(right, lateral) ideal"and
"fuzzy bi-ideal" of S interms of cartesian product of fuzzy setsofa
" ternary —semigroup ".

2. Preliminaries

Definition (2.1): A" ternary —semigroup "is an" algebraic structure " (S;;
) such that Sisa" non-empty set" and:SSS!Sisa" ternary

440


file:///C:/Users/Ali%20rahma/Desktop/fuzzy.doc%23page5
file:///C:/Users/Ali%20rahma/Desktop/fuzzy.doc%23page5
file:///C:/Users/Ali%20rahma/Desktop/fuzzy.doc%23page5

(ki s a5 Fustaiy) st s 30 ) et s Aoy SV Olwlyal) o lue dlxo

(2019 - Chewsi =30 - 19 ) (Clewa _Ahall aglall 5 jUial) A8/ ¢lusra Araly — Apeabua) A i) A0S JEIEN (3 9a) oalal) jaiigall) ald oo

(Pagnwe)=(p(qrw)e)=pq(rwe)8p;q;r;w;e2s; ;;; 2.

Definition (2.2): A non-empty subset A of a " ternary —semigroup " S is
called a " ternary sub — semigroup "of Sif AAAA .

A nonempty subset A of a™ ternary —semigroup S is called a "left (right,
lateral)" ideal of SIFSAA ;(ASSA;S ASA).

A non-empty subset A of a" ternary —semigroup " S is said to be a " bi-
ideal "of SIFASASAA.

Definition (2.3): Let X be any non-empty set. A mapping : X ! [0; 1]

is calleda " fuzzy subset " of X.

Definition (2.4): Let: X '[0; 1] be any " fuzzy subset ". Then the set f (p)=p
2 Xg is called the image of and is denoted by Im(). Fort2[0; 1], = fx2
X=(x) tgiscalleda " level subset " of .

Definition (2.5): A fuzzy setof " a ternary —semigroup " S is said to be
" fuzzy ternary —semigroup " ifforallp;q ;r2 S;;2,

(pgr) minf(p); (@) ; (Ng

Definition (2.6): A fuzzy set of a " ternary —semigroup " S is called " fuzzy
left(right, lateral) ideal "of Siffor allp ;q ;r2R;;2,

(Pan) (OC (@) @)

If is both fuzzy (left and right) and lateral ideal of S, is called "fuzzy ideal" of
S.

Definition (2.7): A fuzzy set of a" ternary —semigroup " S is said to be
" fuzzy bi-ideal "of Rif forallp; g;r;x; Y2R;;;; 2,

(pxqy) minf(p); (a); (Ng.
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3. Cartesian Product on Fuzzy Ideals and Fuzzy " Bi-ideals of a Ternary —
Semigroup "

In here section, we study of cartesian product of fuzzy sets of a "ternary
—semigroup” S. In all this section,S stands for a " ternary —semigroup "
unless otherwise mentioned.

Suppose that S;andS; be two "ternary —semigroups". Then the cartesian
product S; S, becomes a "ternary —semigroup" with the ternary composition (S1
S2) (S1.S2) ! S1 Sz de ned by (p: ; d1) (P2; d2) (P3; ds) = (P2 P2 Ps; 1 G2 G3), 8
(P1; qu); (P2 G2); (P3; Gs) 251 Sz; 5 2

Definition (3.1): suppose and be fuzzy sets of S. Then the cartesian product of
and is de ned by [((p ; @)) = minf (p) ; (4)g; 8 (p ; @) 2S S].

Lemma (3.2): If and are fuzzy sets of S, then (): =, wheret 2 [0 ; 1]
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Proof. : Suppose (p ; q) 2:«,p 2:andqg 2+, (p) tand (g) t, minf (p) ; (Q)g
t, (P;9) 2 () Thus ()i = tw.

Theorem(3.3): If and are " fuzzy ternary -semigroups " of S, hence

isa" fuzzy ternary —semigroup " of S S.

Proof. : Suppose and are "fuzzy ternary —semigroups" of S.
supposethat (p;q);(r;w);(e;f2SS;;2.

Now,

[(P;a)(r;w)(e;N)=(>pre;qgwf)]

minf (pre); (qwfg

minfminf (p) ; (r); (e)g; minf (q) ; (W) ; (fgg

minfminf (p) ; (q)g ; minf (r) ; (W)g ;
minf (e) ; ()gg

minf (p; @) ; (r;w)); ((e;g:

Thus is a" fuzzy ternary -semigroup "of S S.

Theorem (3.4): If and are" fuzzy left(right, lateral) ideals " of S, hence

isa" fuzzy left(right, lateral) ideal " of S S.

443



(fsbind s R laia) s Fustaiy st s 130 ) et s Aoy SV Olwlyal) o lue dlxo

(2019 - Chewsi =30 - 19 ) (Glessa _Aphall aglall 5 jUial) A0/ (loura Araly — Apibua) Ay i) A0S JEIEN (3 9a) (oalal) jaiigall) ald sae

Proof. : Suppose and are fuzzy left ideals of S.

supposethat (p;q);(r;w);(e;H2SS; ; 2.

Now,
[((p:a)(r;w)(esP)=(pre;qwi))]
= minf(pre); (qwfg
minf (e) ; (g
= ((e; D)
Thus isa " fuzzy left ideal of S " S.

Similarly we prove that fuzzy right ideals and fuzzy lateral ideals also.

Theorem (3.5): If and are " fuzzy bi-ideals of S ", thenisa " fuzzy bi-ideal "
of S S.

Proof. : Suppose and are" fuzzy bi-ideals " of R.

Let(p;q);(r;w);(e;f;(s;t);(U;v)2SS;;;;2Now,
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(PG ;wu;v)e:f)=(psrue;qtwvi))]

= minf(psrue); (qtwvf)g minfminf
(p) ; (r) ; (€)g; minf (q);

(w) ; (Hag

minfminf (p) ; (@)g ; minf (r); (w)g; minf
(e); (Nag

minf ((p; @) ; ((r; w));
((& D)a:

Thus is a" fuzzy bi-ideal " of S S.

Theorem (3.6): Let and are " fuzzy ternary -semigroups " of S, hence

[0; 1] isa ternaryp ub -semigroup of S S.

Proof. : Suppose is a " fuzzy left ideal " of S S.
suppose that (p ; a); (r;w); (e ;)2 () ;5 2.
) ((p;q) t ((r;w)) tand ((e;f) t

Now, ((p; g) (r; w) (e ; f)) minf (p; )); (r; w)); ((e; Mgt
That implies (p;q) (r;w) (e;f)2( ).
Thus ( ) isa" ternary sub -semigroup "of S S.

Conversely. Suppose that (): is a "ternary sub —semigroup" of S S.
Let(p;a);(r;w);(e;f2SS;;2.

{_et (p;g))=ts, (r;w)=tzand ((e ; f)) =ts, wherets; t2; t 2 [0 ; 1] with ts t2
1.

Putt= minftl; tz; te,g.
Then(p;q);(r;w);E:;HD2( )
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So, (p;q)(r;w)(e;f2( )

That implies ((p;a)(r;w)(e;f) t=minf (p;q)); (r;w);
((e; D)o

Thusis a™ fuzzy ternary -semigroup "of S S.

Theorem (3.7): Let and are™ fuzzy left(right, lateral) ideals” of S, then

is a" fuzzy left(right, lateral) ideal" of S S <> the level set (), wheret 2
[0;1]isa™ left(right, lateral) idea"l of S S.

Proof. : Suppose is a ™ fuzzy left ideal " of S S.

Let(p;q); (r;w)2SS;(e:fH2()((e; Nt

Now, ((p; @) (r ; w) (e; ) ((e; ) t. That implies (p
;) (r w2 ()

Thus ( ) isa " leftideal "of S S.

Conversely. Suppose that ()is a™ leftideal " of S S.
Let (p;a);(r;w);(e;H)2SS;;2.
{_et ((p;q) =t ((r;w) =tzand ((e; f)) = t5, where t1; t2; t3 2 [0; 1] with ts t;
1.

Put t = minfty; ty; t3
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Then(p;q);(r;w);(E&H2( )
So, (p;a) (r;w)(e;f)2( )

That implies ((p ; @) (r; w) (e; f)) t=((e; ). Thusis a" fuzzy left ideal "
of SS.

Similarlly, we prove that fuzzy right ideals and fuzzy lateral ideals also.

Theorem (3.8): Letandare™ fuzzy bi-ideals " of S, hence isa " fuzzy bi-ideal "of S S «
the level set () ,t 2[0;1] is a" bi-ideal " of S S.

Proof : Suppose isa " fuzzy bi-ideal "of S S.
Let(p; a);(rstw);(e;H2( )i(s;t);u;vV2S S5 ;55 2.

) (@A)t ((r;w))tand((e; )t

Now,

((P;a)(s; ) (rtw) (u;v)(e;f)) minf((p;aq); (r;w);((e;NHat.

That implies (p ; ) (s;t) (r;w) (u; V) (e;f)2( )t
Thus ( ) is a" bi-ideal " of S S.
Conversely . Suppose that ( ) isa" bi-ideal "of S S.

Let(p;a);(r;w);(e;f;6:);U;v)28S; ;55 2.

Let ((p; Q) =t ((r;w)) =tz and ((e; ) = t5, where
t; ;1320 ; 1] witht; to ti.

Put t = minfty; t2; tsg.

Then(p;a);(r;w);(e;H2( )

So, (p;a)(s;)(r;w)(u;v)(e;f2( )

That implies

(P ;wu;v)E; D) t=minf((p;q); (r;w); ((e:H)a.
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Thus is a" fuzzy bi-ideal "of S S.
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