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I'-YARI GRUPLARDA SEZGISEL BULANIK GENISLETILMIi$
OTELEMENIN BAZI OZELLIiKLERI UZERINE

Ozet: Bu calismada T -yar1 gruplarda sezgisel bulanik genisletilmis dtelemenin bazi
ozellikleri calisildi.

Anahtar kelimeler: Sezgisel bulanik genisletilmis 6teleme, sezgisel bulanik alt yari
grup, sezgisel bulanik sol ve sag ideal, sezgisel bulanik i¢ ideal, sezgisel bulanik bi-
ideal
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1. INTRODUCTION

The notion of fuzzy sets was introduced by ZADEH (1965). The concept of
intuitionistic fuzzy set was introduced by ATANASSOV (1986) and ATANASSOV
& STOEVA (1983), as a generalization of the notion of fuzzy set. KANDASAMY
(2003) introduced the concept of fuzzy translation and fuzzy multiplication. The idea
of fuzzy magnified translation has been introduced by MAJUMDER & SARDAR
(2008) The notion of intuitionistic fuzzy magnified translation and some of its
properties in a semigroup has been introduced by MAJUMDER & SARDAR (2008).
KUROKI (1981) discussed different properties of fuzzy ideals in a semigroup. SEN
& SAHA (1986) introduced the concept of I'-semigroups. UCKUN et al. (2007)
investigated some properties of ideals in I" -semigroups. The aim of this paper is to
verify some properties of intuitionistic fuzzy magnified translation in a I" -semigroup.
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2. PRELIMINARIES

Definition 2.1. A fuzzy subset of a non-empty set X is a function p:X —[0,1]
(ZADEH 1965).

Definition 2.2. An intuitionistic fuzzy set Ain a non-empty set X is an object having
the form A={(x,u,(x),v,(x))/xe X} where the functions u,:X —[0,1] and

v,: X —[0,1] denote the degree of membership and the degree of non-membership
respectively, and 0<pu,(x)+v,(x)<1 for all xeX (ATANASSOV 1986,
ATANASSOV & STOEVA 1983).

Definition 2.3. Let u be a fuzzy subset of a set X and o €[0,1 —sup{u(x):xe X}]
and f €[0,1]. A mapping ,uﬁac : X —[0,1] is called a fuzzy magnified translation of
Kif uﬂac = f.u(x)+a forall xe X (MAJUMDER & SARDAR 2008).

Definition 2.4. Let A= {(x,u,(x),v,(x))/x e X} be an intuitionistic fuzzy subset of a
non-empty set X and « €[0,1—sup{u(x):xe X}] and p €[0,1]. The intuitionistic
fuzzy magnified translation A ac of A is an object having the form

Ag =00 () 5 (0,(V,) 1 (0) x € X
where the functions (,uA)ﬂaC : X —>[0,1] and (VA)ﬂaC : X —[0,1] is defined by

(1) o ()= B, (X)+ & and (v),,  (x) = By, (x) -«
for all xe X (MAJUMDER & SARDAR 2008).

Definition 2.5. Let S and T" be two non-empty sets. S is called a T -semigroup if
there exist a mapping S xI'x S — S, written as (a,y,b) — ayb, satisfying

(aybp)uc = ay(buc)
forall a,b,ceS and y,uel’ (SEN & SAHA 1986).

Definition 2.6. Let S be a T -semigroup. An intuitionistic fuzzy subset A= (u,,v,) of
S is said to be an intuitionistic fuzzy subsemigroup of S if

(1) p, Cepy) 2 min{ e, (x), 42, ()}

(i)v, (xpp) < max{v,(x),v,(»)}

forall x,y e S and forall yeI" (UCKUN et al. 2007).

Definition 2.7. Let S be a T"-semigroup. An intuitionistic fuzzy subset A= (u,,v,) of
S is said to be an intuitionistic fuzzy left ideal of S if

@ p,(xp) 2 11,(y)

(@), (xp)<v,(»)

forall x,y €S and forall yeT" (UCKUN et al. 2007).
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Definition 2.8. Let S be a T -semigroup. An intuitionistic fuzzy subset A= (u,,v,) of
S is said to be an intuitionistic fuzzy right ideal of S if

(@) p,(xpy) 2 1, (x)

(@), (xp) < v, (x)

forall x,yeS and forall yeT" (UCKUN et al. 2007).

Definition 2.9. Let S be a T"-semigroup. An intuitionistic fuzzy subset A= (u,,v,) of
S'is said to be an intuitionistic fuzzy ideal of S if it is both intuitionistic fuzzy left
ideal and intuitionistic fuzzy right ideal of S (UCKUN et al. 2007).

Definition 2.10. Let S be a I -semigroup. An intuitionistic fuzzy subset A= (. ,,v,)
of S is said to be an intuitionistic fuzzy interior ideal of S if

(D) sy (xByyz) 2 g, ()

@)v (xByyz) <v,(y)

forall x,y,ze€ S andforall ,y T’ (UCKUN et al. 2007).

Definition 2.11. Let S be a T -semigroup. An intuitionistic fuzzy subset A= (v )
of S is said to be an intuitionistic fuzzy bi-ideal of S if

(D) g, (xpPsyy) = min{p, (x), 11, (y)}

(@), (xfsyy) < maxiv,(x),v,(»)}

forall x,s,yeS and forall B,y e’ (UCKUN et al. 2007).

Definition 2.12. AT -semigroup S is called regular if, for each element xin S, there
exist s€ S and B,y €U such that x = xfsyx (UCKUN et al. 2007).

Definition 2.13. AT -semigroup S is called left zero if, for each element xin S, there
exist ye S and y €Tl such that x=xyy (UCKUN et al. 2007).

3.  PROPERTIES OF INTUITIONISTIC FUZZY MAGNIFIED
TRANSLATION

Theorem 3.1. If A= (u,,v,) is an intuitionistic fuzzy subsemigroup of a I -
semigroup S, then A ac =((uy) ﬁac,(v ) ﬁac) is an intuitionistic fuzzy subsemigroup

of S.

Proof. Let A=(u,,v, be an intuitionistic fuzzy subsemigroup of §
andx,ye S,y el’. Then
(110) 3" (x7Y) = Pr,(xyy) +a
> fomin g, (x), 1, (7)) +
=min{fu,(x)+a, fu,(y)+a}
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= min{(4,) 5" (), (44,) 5" ()}
and

V)" ) = B, () —
< pmaxiv, (x),v, ()} —a
=max{fv,(x)-a,pv,(y)-a}
=max{(v, )ﬂac(x)a(VA )ﬂaC(J’)}-

Hence Aﬂac =((uy) ﬁac,(v ) ﬂac) is an intuitionistic fuzzy subsemigroup of S.

Theorem 3.2. If A= (u,,v,) is an intuitionistic fuzzy left ideal (right ideal, ideal) of
a T -semigroup S, then A ac = ((uA)ﬁaC,(VA)ﬂac) is an intuitionistic fuzzy left ideal
(resp. right ideal, ideal) of S.

Proof. Let A=(u,,v,)be an intuitionistic fuzzy left ideal of S and x,ye S,y eT.
Then

(/JA)ﬂac(x%V) = /B-/UA(XW)"" az ﬂ-/JA(y) ta= (/uA)ﬂaC(y)
and

V)pe (1) = B, ) —a < fy, () —a=(v,)" ().
Hence Aﬁac =((4y) ﬂac,(v ) ﬂac) is an intuitionistic fuzzy left ideal of S. In a similar

way we can prove the other cases also.

Theorem 3.3. If A= (u,,v,) is an intuitionistic fuzzy interior ideal of a I -semigroup

S, then Aﬂac = ((,uA)ﬁaC,(vA )ﬂac) is an intuitionistic fuzzy interior ideal of S.

Proof. Let A=(u,v,be an intuitionistic fuzzy interior ideal of S and
x,y,z€ 8,0,y €I'. Then

() g (xV12) = Bpr (xp2) + 0 2 Bt (¥) + a0 = (11,) 5, (V)
and

V) (xV12)= BV, (x2)—a < By, () —a =(V,) 5, (V).

Hence Aﬂac =((uy) ﬁac,(v ) ﬂac) is an intuitionistic fuzzy interior ideal of S.

Theorem 3.4. If A=(u,,v,) is an intuitionistic fuzzy bi-ideal of a T -semigroup S,
then Aﬁac = ((uA)ﬂaC,(VA )ﬁac) is an intuitionistic fuzzy bi-ideal of S.

Proof. Let A=(u,,v,)be an intuitionistic fuzzy bi-ideal of § and
x,s,y€ 8,0,y €l'. Then

(110) 5o (x8syy) = B, (xSsyy)+a > fomin{u, (x), i1, ()} + &
=min{fu,(x)+a, fu,(y)+a}
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=min{(4,) 5, (X, (1) s (D)}
and
V) (x&p) = Bv,(x8syy)—a < f.max{v, (x),v,(»)} —a
=max{Bv,(x)-a,Bv(y)-a}
=max{(v,) ;, (), (V)" (M}

Hence Aﬂac =((uy) ﬂac,(v ) ﬂac) is an intuitionistic fuzzy bi-ideal of S.

Theorem 3.5. If A= (u,,v,) is an intuitionistic fuzzy interior ideal of a regular I -

semigroup S, then A ac =((u, )ﬁac,(vA)ﬁac) is an intuitionistic fuzzy left ideal of S.

Proof. Let S be regular andx,y € S, €', then there exist s €S and 0,y €' such
that y = yasyy. Now, taking into consideration regularly of S,
(1) ()= B, (xny) + e
= p.u,(xn(yésyy) +a
= pu,(xnyd(syy))+a
> Bu,(y)+a = (1) 5, ()
and
V) (X177) = BV [(x17y) ~x
= pv,(xn(ydsyy))—a
= pv,(xnyd(syy)) -
<Bv,(MN-a=,), ().
Hence Aﬁac =((uy) ﬁac,(v ) ﬂac) is an intuitionistic fuzzy left ideal of S.

Theorem 3.6. If A= (u,,v,) is an intuitionistic fuzzy interior ideal of a regular
I"-semigroup S, then Aﬂac = ((,uA)ﬁaC,(VA)ﬁac) is an intuitionistic fuzzy right ideal

of S.

Proof. Let S be regular andx,y € S,n7 €', then there exist s € S and 0,y € " such
that x = xds)x. Now, taking into consideration regularly of S,
(1) 5 ey = P, (Cny) +a
= pu,(xdsyx)ny)+a
= Pu,(xs)yxny))+a
> B (%) + @ = (4,) 5, (%)
and
V) (17y) = Bv (xny) -
= pv, (xdsyx)ny)—a
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= pv,(xds)yxny)—a
<Spv,(x)-a= (VA)ﬁ'aC(x)'
Hence Aﬂac =((uy) ﬁac,(v ) ﬂac) is an intuitionistic fuzzy right ideal of §.

In view of Theorem 3.5 and Theorem 3.6 we can have the following theorem.

Theorem 3.7. If A= (u,,v,) is an intuitionistic fuzzy interior ideal of a regular

I" -semigroup S, then Aﬂac = ((,uA)ﬁaC,(vA )ﬂac) is an intuitionistic fuzzy ideal of S.

Theorem 3.8. If A= (u,,v,) is an intuitionistic fuzzy left ideal of a left zero

I" -semigroup S then, Aﬂac = ((,uA)ﬁaC,(vA )ﬂac) is a constant function.

Proof. Let S be a left zero I'-semigroup and x €S, then there exist yeS and
y €T such that x = xy. Now,
(4 )ﬂac (x)=pu,(x)+a
=pPu,(xyy)+a (since S is a left zero I' -semigroup)
> Bu,(y)+a(since A is an intuitionistic fuzzy left ideal of S)
= ()5 D).
Again,
(IUA)ﬂaC(y) =pu,(y)+a
= Pu,(yyx)+a (since S is a left zero I' -semigroup)
> Bu,(x)+a (since A is an intuitionistic fuzzy left ideal of S)

= (1)ga ().
Hence (,uA)ﬂaC(x) = (,uA)ﬂac(y) for all x,y € S. Similarly we can show that
Vs ()=005 )
for all x,yeS. Consequently, Aﬂac(x) =A ac(y) for all x,yeS. Hence

A4, = ((yA)ﬁaC,(vA)ﬂac) is a constant function.
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