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Abstract:

In this paper, we have introduce the notion of anti fuzzy soft I" -semigroups, anti fuzzy soft I -ideal,
bi-ideal, interior ideal I" -regular, soft I -regular anti fuzzy softI" -regular and obtain some interesting properties
results and discusse in this paper
Index Terms: Soft set, fuzzy set, Anti fuzzy soft set, soft I" _semigroups, soft I -ideals (bi-ideal, interior
ideal), I" -regular semigroups, and anti fuzzy soft I" -regular semigroups.

1. Introduction:

The fundamental concept of fuzzy set was introduced by Zadeh [16] in 1965. Sen and Saha [12]
defined the Gamma semigroup in 1986. Soft set theory proposed by Molotsov [6] in 1999. Maji et al [5]
worked on soft set theory and fuzzy soft set theory. Ali et al [1] introduced new operations on soft sets. Chinram
and Jirojkul [3] defined the bi-ideals in Gamma semigroups in 2007. P. Dheena et al [4] studied the
characterization of regular Gamma semigroups through fuzzy ideals in 2007. Chinnadurai [2] worked on regular
semigroups. Characterized by the properties of anti fuzzy ideals in semigroups proposed by Shabir et al [13] anti
fuzzy Gamma bi-ideal introduced in Gamma semigroups studied Nagaiah [9]. Samit Kumar Majumder studied
[14] Gamma semigroups in terms of anti fuzzy ideals. Muhammad Gulistan et al [8] presented generalized anti
fuzzy interior ideals in LA- semigroups. Sardar et al [11] Characterized Gamma semigroups in terms of anti
fuzzy ideals. Sujit Kumar Sardar [14] worked Fuzzy Ideals in Gamma Semigroups. Muhammad Ifran Ali et al
[7] studied soft ideals over semigroups. Thawhat changphas et al [15] studied soft Gamma semigroups.

In this paper, we obtained some results on properties of anti fuzzy soft Gamma semigroups and regular
semigroups.

2. Preliminaries:

Definition 2.1 [12]. Let S = {a,b,c,...} and I'= {a,ﬂ,}/,...} be two non-empty sets. Then S is called a
Gamma semigroup if it satisfies the conditions

(i) aabeS

(i) (apb)yc=ap(byc) forall a,b,ceS and a, B,y €T.

Definition 2.2 [15]. A I" —semigroup S is called a regular if for each element & € S , there exists X € S and
a, f €T suchthat a =aoxpa.

Definition 2.3 [4]. Let S be a I — semigroup. A non empty subset A of S is called an ideal, an ideal A of S is
said to be idempotent A" A= A,

Definition 2.4 [6]. Let U be the universel set, E be the set of parameters, P(U) denote the power set of U and
A be a non-empty subset of E. A pair (F, A) is called a soft set over U, where F is mapping given by
F:A—>PQU).

Definition 2.5 [5]. Let (F,A) and (G, B)be two soft sets over a common universe U then (F, A)AND
(G, B) denoted by (F, A) A (G, B) is defined as (F, A) A (G, B) = (H, Ax B) where

H(a, f) = F(a) nG(f), Y(a, f) € AxB

Definition 2.6 [5]. Let (F,A) and (G, B)be two soft sets over a common universe U then (F, A)OR
(G, B) denoted by (F, A) v (G, B) is defined as (F, A) v (G, B) = (H, Ax B) where

H(a, f) = F(a) vG(p) V(a, B) € AxB.

Definition 2.7 [1]. The extended union of two fuzzy soft sets (F, A) and (G, B) over a common universe U
is fuzzy soft set denoted by (F, A) U_(G, B) defined as (F, A) U_(G, B) = (H,C) where
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C=AuB, VceC.
F(c) if ceA-B
H(c)=:G(c) if ceB-A
F(c)u G(c) if ceAnB.
Definition 2.8 [1]. The extended intersection of two fuzzy soft sets (F,A) and (G, B)over a common
universe U is fuzzy soft set denoted by (F,A) n_(G,B)defined as (F, A) ~_(G,B) =(H,C) where
C=AuB, VvceC.
F(c) if ceA-B
H(c)=:G(c) if ceB-A
F(c)n G(c) if ceAnB.
Definition 2.9 [2]. A soft set (F, A) is called a soft semigroup over S if, (F, A) o (F, A) < (F, A) . Clearly
asoft set (F, A)over a semigroup S is a soft semigroup if and only if ¢ = F (@) is a subsemigroup of

s, Vae A
Definition 2.10 [7]. A soft semigroup (F, A) over a semigroup S is called a soft regular semigroup if for each

a € A, F(a)is regular.
Definition 2.11 [2]. The restricted product (H,C) of two fuzzy soft sets (F, A) and (G, B) overa
semigroup S is defined as (H,C) = (F, A) © (G,B) where C=ANB by
H(c)=F(c) G(c),vceC.
Definition 2.12 [16]. Let X be non-empty set. A fuzzy subset £ of X is a function from X into the closed unit
interval [0, 1]. The set of all fuzzy subsets of X is called a fuzzy power set of X and is denoted by FP(X) .
Definition 2.13 [8]. Let X be non empty set and A be subset of X. Then the anti characterization function ;(AC
is defined by soft I — semigroup of S.
. [00f xeA
Ar = {1 if xgA
Definition 2.14 [11]. A fuzzy set & ofa I" —semigroup S is called an anti fuzzy I" — subsemigroup of S if
S(xa y) <max{5(x),8(y)} forall X,y €S and ¢ €T
Definition 2.15 [11]. A fuzzy set 0 of a I — semigroup S is called an anti fuzzy I — left (right) ideal of S if
o(xay) S&(y) (5(xay) S5(X)) forall X,yeS and d €.
Definition 2.16 [13]. A fuzzy set 0 of a I" —semigroup S is called an anti fuzzy I — bi-ideal of S if
S(xay Bz) <max{5(x),5(z)} forall X,y,z€S and &, B eT.
Definition 2.17 [13]. A fuzzy set 0 of a I" —semigroup S is called an anti fuzzy I" — interior ideal of S if
S(xayBz)<o(y)forall X,y,z€S and &, BT
Definition 2.18 [10]. Let & be a fuzzy subset of a I" —semigroup Sand let t € [0,1] then the set
5, ={x e S :8(x)<t}is called the anti level subset of J .

3. Anti Fuzzy Soft I — Semigroups:

In this section S denotes anti fuzzy soft I" — semigroup and AFS denotes anti fuzzy soft.
Definition 3.1. Let (Fl, A) be AFS set over a I — semigroup S, then (Fl, A)3 (Fl , A) - (Fl, A) is called
AFS I — semigroup.
Example3.2. S ={a,,a,,a;,8,}and [’ ={a, f} where &, 3 is defined on S with the following Cayley
table:
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a a |, | & B a, | a, | 4

Q | | | q Q a (a4 |

a | | q | q a, a (a4 |

aQ | | | & a, aQ a4 |
Table-1

Consider A={a,,a,,a,} and F(a,)={a,}, F(a,)={a;,a,}, F(a;)={a; a.}.

Hence (Fl,A) is soft " — semigroup.

Definition 3.3. Let (Fl,A) be AFS set over a I'—semigroup S, then (Fl,A) is called AFS I'—
subsemigroup of S if, &, (peq) < max{s,(p),5.(q)} forall p,qeSand a T.

Definition 3.4 Let (Fl , A) be AFS set over a I" —subsemigroup S then (Fl , A) is called AFST — left
(right)deal of S if &,(perq)<5,(q) (J,(paq)<d,(p)) forall p,geSand a eT.

Definition 3.5. Let (F,, A) be AFS set overa I —semigroup S, then (F, , A) is called AFS T — ideal of S if,
5. (pagq)<min{s,(p),8,(q)} forall p,qeSand a €T.

Definition 3.6. Let (F, , A) be AFS set overa I — semigroup S, then (F, , A) is called AFS T — bi-ideal of S
if, 5,(par £q)<max{s,(p),8,(q)} forall p,q,reSand a, f .

Definition 3.7. Let (F,, A) be AFS set over a I —semigroup S, then (F,, A) is called AFS T — interior
ideal of S if, &, (par #q)< 5,(r) forall p,g,reSand o, feT.
Theorem3.8. Let (Fl , A) be AFS subset of S. If (Fl , A) be AFS subsemigroup of S if and only if

(F.,A) (R, A)=(F, A)

Proof. Let U e S.Assume that (F;, A) is AFS T — subsemigroup of S

(F,,A)3(F,A)=(H,,A). where H,(e) = F,(e) S F,(e) forall e € A.

Consider

(F, A)3 (R, A)(u) = uifa]:_b max{F, (e)(2). F,(b)}

> inf F, (e)(arb)
> inf F, (e)(u)

=F(e)(u)
(Fl , A)E (Fl’ A) =2 (Fl’ A)'
Conversely assume that (Fl, A)3 (Fl , A) - (Fl , A) Yu,veS
Consider
(F.(e)(urv) <{F.(e) 5 F () }(urv)
= inf_max{F,(e)(a),F,(b)}

urv=arb
< max{F, (e) (1), Fy () ()}
Hence (F,, A) be AFS subset of a " — subsemigroup of S
Theorem 3.9. Let (Fl : A) be AFS subset of a I" —semigroup S. Then the following conditions hold.
() (F,, A) be AFS T —left ideal of S ifand only if (S,E)3 (F,,A)2(F,,A).
(i) (F,, A) be AFS T —right ideal of S if and only if (F,,A)3(S,E)2(F,, A)
Proof. We prove that (i) holds. Assume that (F, , A) be AFS T —left ideal of S (S, E) 3 (F,, A)=(H,, A)
where H,(e)=S(e)3 F,(e) VeeA
Consider
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(5.E)7 (R, A)u)= jnf max{S(e)(a) F(e)b)}

> inf max{0, F,(e)(arb)}
= max{0, F, () (u)}

=F(e)(u)
so (S,E)3(F,,A)2(F,A)
Conversely assume that (S, E)3 (F1 , A) ) (F1 , A).
Let u = al'b then we have

Hence (Fl , A) is AFS I" — left ideal of S

(ii) Similar proof.

Theorem 3.10. Let (F1 , A) be AFS I" —subsemigroup of S . Then (Fl , A) is AFS I — bi-ideal of S if and
onlyif (F,, A)3(S,E)3(F,,A) o (F,,A)

Proof. Let (F,, A) is AFS T —bi-ideal of S, then

(F,,A)3(S,E)3(F,,A)=(H,,A) where H,(e)=F,(e)5S(e) F, () forall e e A

Let u € S suchthat u = al'band a = pIq.

we have F,(e)(prarb)< max{F,(e)(p). F.(e)(b)}

Consider F.((e)3s(e)s F(e))(u)= inf {max{(F,(e) S(e))(a). Fi(e)(b)}}
> inf ax{ainf {max{Fl(e)(p),S(e)(q)}}Fl(E)(b)}}

u=al'b =pIq

— inf {maxiinf {max{Fl(e)(Q),0}}':1(6)('3)}}

u=al'b =plq

= inf_{max{F,(e)(p).F.(e)(b)}}

u=plrqrb

> inf F,(e)(prqlb)

u=pl'qr'b

= Fi(e)(u)
Therefore F,(e)3 S(e)s F,(e) 2 F,(e)forall e e A
Conversely assume that F;(e)3 S(e) F, (e) = F;(e)
Let a,b,c €S and u = aI'bI'c, we have
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F,(e)(arbrc)=F,(e)(u)
<{F(e)5s(e)s F(e) )
= inf {max{F;(e)= S(e) }(x), F.(e)(y)}

< max{fF,(6)7 S(e)arb), F(e))
“max| inf_[max{F,(e)(p) SN FiE)C)

<max{max{F; (e)(a). S(e)(b)}, F,(e)(c)}
= max{max{F, (¢)(a), 0}F; (¢)(c);
=max{F(e)(a), F,(e)(c)}

Hence (F1 , A) is AFS I" — bi-ideal of S.

Theorem 3.11. Let (Fl , A) AFS be subset of a 1" —semigroup of S . If (Fl , A) is AFS I" — bi-ideal of S
then (F,, A)3 (F,,A)2(F,,A) and (F,,A)3(S,E)5(F,A)2(F,A).

Proof. By theorem (3.8) and (3.10) we get the required results.

Theorem 3.12. Let (F,, A) be AFS " —subset of a I' — Semigroup S . Then (F,, A) is AFS soft T’ —
interior ideal of S if and only if (S, E)E (Fl , A)3 (S, E) -) (Fl , A).

Proof

Assume that (Fl , A) is AFS I" —interior ideal of S, now

(S,E)3(F,,A)3(S,E)=(H,,A) where H,(e)=S(e)3 F,(e)>S(e) forall e e A

Let ue S suchthat u=al'band a = pI'Q.

we have F,(e)(pIarb)< F,(e)(q)

Consider

- it {max{in [maxis(e)p) £, E))s(E)D)|

> inf | max|int {maxo,F,e)a)}.o |

> F(e)(u)
Therefore S(e)3 F,(e)3 S(e) = F,(e)
Conversely assume that S(e) S Fl(e)E S(e) ok (e)
Let U,W,V €S
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F.(e)urwrv)<{s(e)s F,(e)3 S(e) j(urwrv)

— inf_{max{S(e)3 F,(e)(p), S(e)(a)}

urwlv=plq

<max{(S(e) F,(e))(urw).s(e)(v)}
=max{(S(e) F(e))(urw), 0}

= inf_{max{S(e)(p).F.(e)(a)}}

urw=pIq

Hence (Fl, A) is AFS I" —interior ideal of S.
Theorem 3.13 Let (Fl, A) be AFS subset of S. Then (Fl, A) is AFS subsemigroup of S if and only if
l]((F1 , A) : [tl,t2 ]) is AFS subsemigroup of S.
Proof. Assume that (F,, A) is AFS subset of S. Let [t,,t, ] € [0,1] such that
p.qeU((F,, A):[t,,t,]) then
5o Patl) < Max (S ) (P), e () §
<max{[t, t,} [t t,]}
= [tutz]
Thus pPg € J((Fl, A): [tl,tz]). Hence G((Fl, A): [tl,tz]) is AFS I" — subsemigroup over S. Conversely,
assume that J((Fl, A): [tl,t2 ]) is AFS I — subsemigroup of S, for all [tl,tz]e [0,1] and
p,ge S,a €T. Suppose 5F1(e)(paq) > max{épl(e)(p), 6F1(e)(q)} then there exists an element
x [0, 1] such that S o) (Pa) > X > Max{Se (o) (P) S ) (A) . which implies that S ) (p)> X and
5F1(e)(q) > X thenwe have P,( € G((Fl ,A): X). Hence 5Fl(e)(pq) < X which is a contradiction, then
we have P,Q e G((Fl ,A): x).
Theorem 3.14. Let (F,, A) and (G,, B) be two AFS T —ideal (bi-ideal, interior ideal) of S, then
(F,, A)A(G,,B) is AFS T —ideal (bi-ideal, interior ideal) of S.
Proof. Let (F,, A)and (G,,B) be two AFS T —ideal over S. Now we defined
(F,,A)A(G,,B)=(H,,C) where C=AxB and H,(a,b)=F,(a)nG,(b) forall (a,b)eC.
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ab (lam)= (é‘Fl(a)m )Iam)
= max {5 ) (Iam) 5s (Iam)}
max{ml {5F1 ) }m'n {5 Gy(b) (I)’ 5F1(b) (m)}}
() b) )} {5F1(a) (m), J6,(0) (m)}}
:mln{(5Fl N8 ) (5F1 () )m}
= min {5H1 o). 5, m)}
Hence (Fl, A)/\ (Gl, B) is AFS I" —ideal of S.
Theorem 3.15. Let (Fl, A) and (611 B) be two AFS I" —ideal (bi-ideal, interior ideal) of S, then

(F,, A)v (G,,B) is AFS T —ideal (bi-ideal, interior ideal) of S.
Proof. The proof is straightforward.
Example 3.16. Every AFS " —ideal of S is an AFS I" — bi-ideal of S, but converse is not true.

From the table.1, Let E = {v,,v,,v5}, A={v,,v,}, then (F,, A) is AFS set defined as

Sr.i = {2.,02), (2,,08), (a;,0.5)}

§F1(V3) B {(31,0.4), (3.2,0.9), (a310'7)}

Hence (F,, A) is AFS T —bi-ideal , but not " —ideal of S,

Theorem 3.17. Let (Fl, A) and (611 B) be two AFS I"—ideal of S, then (Fl, A)mE (Gl, B) and
(F., A)u, (G,,B) is AFs T —ideal of S.

Proof. Let (Fl, A) and (Gl, B) be two AFS I" —ideal of S then (Fl, A)m(Gl, B) = (H,C)
where C = AxB,

a a

=min {max{&F

F,.(c) if ce A—B
H,(c) =4G,(c) if ce B-A
F,(c) nG,(c) if ce AnB
Let p,geS and el

()Ifce A—B
S0 (pat) =5, (lam)
<min {5,:1(C)(|), 5F1(c)(m)}
= min {5H1(c)(| ) 5H1(c)(m)}
(ii)ceB-A
§H1(C)(Iam) = 661(0)(p0! q)
<min {5G1(C)(p)a 5G1(c)(q) }
=min {5 l(c)(p), 5H1(c)(Q)}
(iii) If ¢ € An B then H,(c)=max{F,(c) G,(c {

}
Now using seen that Hl(C)(lam) < min{ (C)(l) H (c)(m
5H1(c)(|a m) <min {5H1(c)(| ), 5H1(C)(m)}
Hence (Fl, A)n. (G, B)is AFS I'— ideal overS

Theorem 3.18. Let (Fl, A) and (G,, B) be two AFS T —ideal of S, then (Fl, A) . (G,, B) and

(F,,A)u_ (G,,B) is AFS T —bi-ideal of .

Proof. The proof is straightforward.
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4. Anti fuzzy soft gamma regular semigroups.
In this section S denotes the soft I" — regular semigroup.

Definition 4.1. A soft I —semigroup (Fl, A) over a semigroup S is called a soft I" —regular semigroup if for
each o, f € A, Fl(a,ﬁ) is regular.

Example 4.2. S ={a,,a,,a5,8,}and [’ ={a, f} where &, f is defined on S with the following
Cayley table:

& | & | & a, P & | | 8 4

1 al a1 al a1 al al al a1 1

a, |a |a, |a |a, a, |a |a |[a; |a,

a3 al aS a3 aS a3 al a3 aS a3

a, |a |a; |a, | a a, |a |a, |a | a
Table-2

Consider E ={a,,a,,a;,a,and F(a,) ={a,;,a,},F(a,) ={a,,a;} F(a;) ={a,,a,,a,}
F(a,)={a,,a;,a,} Hence(F,S) is soft I"—regular semigroup.

Theorem 4.3. Let (F,, A) and (Gl, B) be two AFS sets of soft I" — regular semigroup S and A, and
A2 are two non-empty subsets of S.

UF SV 7y 20N
) 2% X0 = X,
Proof. Let pe A N A, then p e Ajand p € A,. we have
(XA 2P =ma (), . (P}
= max{0,0}
=0
= 2P
Suppose p& A NA, then pe Aand p & A,
(4. A X ) =max{y, (p), z, (P}
= max{l,1}
=1

C
= X aon (P)
(i) Let peS,suppose p e ATA,, thenthereexists 8, € A, y €l"and &, € A, suchthat p=a,ya,

(Z; ° }(;)(p) = pi:rl]:d max{Z; (c)s Z; (d)}
< maX{Z;(p) ;(;(p)}

= max{0, 0}
=0

s (1,7 7. Y020 v 252,010 7,
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Suppose P & AT'A,  then pgaya,,a €A, yeland a, € A,.
(4.7 7. )P =maxy, (). x, (P}
= max{L 1}
=1
= L arn (P)

c c c

Hence ZAl OZAQ _ZAJAZ

The following theorem relation between soft I" — semigroup and AFS I" — semigroups.

Theorem 4.4. Let (F;, A) be a non-empty soft subset of S, (F,, A) beasoft I' — subsemigroup of S if

c
and only if is AFS I" — subsemigroup of S.
ZFl(e)

Proof. Let (F,, A)beasoft I'— semigroup of S
c 0 if aeF/(e)
)(Fl(e)ﬂ(e)_ {1 if agF,(e)

A
Leta,beS, y el Z;(e)/l(ay b)> max{;(;(e)ﬂ( ( )}
then Z; ,A@)=0, ;(; o Ab)=0,and Z; o Aar b)=1, this implies that a,b e F;(e) since
F,(e) isa I" —subsemigroup of S, ay b € F,(e) and hence Z; (e)/‘t(ay b) =0 which is a contradiction,
mhs . Harb)zmaxly’ A(a) yo  Ab){ foral abeFe) andec A
Conversely assume that Zc - ) SAFS T —subsemigroup of S. Let a,b € F,(e) then Z; (e)ﬂ(a)z 0 and
Z i A(b)=0 Z | AFS I" — subsemigroup.

Now max{;( /I(b) }:: 02 Z(:Fl(e)i(ay b) this implies that Z;(e)i(a}/ b)=0and
hencea,b e Fl( )for alle e A .Therefore (Fl, A) is a soft I" — subsemigroup of S

Theorem 4.5. Let (Fl, A) be a soft I —ideal of S if and only if Z;A (characteristic function) is AFS I —
ideal of soft I —regular semigroup S.

Theorem 4.6. Let (Fl, B) be a softI" — bi-ideal of S if and only if ZCFIB (characteristic function) is AFS

I" — bi-ideal of soft I"— regular semigroup S.

Theorem 4.7.The following conditions are equivalent
(1) Every soft " -bi-ideal is a soft I -ideal of S.

(ii) Every AFS I -bi-ideal of S isa AFS T  -ideal of S.
Proof. Assume that condition (i) holds, let 5 (,be any AFS I -ideal of S. Let O (,)be any AFS I -bi-ideal of

S,and P, (€S, since the set (Fl , A) o (S, E) ° (Fl , A) is a soft I -bi-ideal of S, by the assumption is soft
I' -right ideal of S, since S is asoft 1" -regular ,we have

pI'q e (paF(a,,B),Bp)Fq c paFl(a,,B),Bp, there exists X €S such that pPI'q = paXAp, since
Ok, (e)is AFST  -bi-ideal of S, forall € € A
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Consider
St (0)(PLA) = 8¢ (Px D)
<max(;,)(p) 5. (p))
= 5F1 )(p)
Hence O (o)is AFS I -right ideal of S. Similarly O (,)is AFS I -left ideal of S. Therefore O ()is AFS I -

ideal of S.
Conversely assume that AFS I -bi-ideal of S holds. Let (Fl, B) be soft I -ideal of S by theorem (4.6) the

C C
characteristic function ZF isa AFS I -bi-ideal of S. Hence by assumption ZF is AFS I -ideal of S,
1B 1A

C
thus by theorem (4.5) X is soft I -ideal of S.
1A

Hence (ii) = (i)
The following examples shows that AFS I -ideal and AFS I -bi-ideal of S.
Examples 4.8. Let S ={a,,a,,8,,8,}and ' ={a, f} then Sisa I -semigroup under the operation
defined as in the table.1.
LetE ={v,,V,, V3 V.3, A={Vv,,V;}then (Fl, A) is AFS set defined as,

ey =1(8,,0.),(2,,0.9),(a;,0.3),(a,,0.5)}
O,y =1(81,0.2),(,,1),(23,0.5),(a,,0.7)}

Hence (Fl, A) is AFS I" -bi-ideal and AFS I" -ideal over S.
Theorem 4.9. Ina soft I -regular semigroup S, every AFS I" -two sided ideal is idempotent.

Proof. Let (Fl, A) be AFS I -two sided ideal of S, then by theorem (3.8) (F,, A)3 (Fl, A); (Fl, A) . Since
Sissoft I -regular, p € S, there exists X € S, suchthat p = paxfp forall e A
we have

(R(e) R(e)(p)= inf max{F(e)(pax) Fi(e)(p);

p=pax

<max{F1(e)( ax), Fy(e)(p)}
<max{F1(e)() 1(e)(p)}
F.(e)(p)

Therefore (F,, A)3 (Fl’ A)g (Fly A)
Hence (F,, A)3 (F, A)=(F, A)
Theorem 4.10. Inasoft I" -regular semigroup S, every AFS T -interior ideal is idempotent.
Proof. Let (Fl, A) be AFS I -interior ideal of S, then by theorem (3.10)

(F, A3 (Fl' A) - (Fl' A). Since Sissoft T -regular, p € S, there exists X € S, such that
p=poxpPp forall ec A
we have P = paXfp = paxppoxp :((pax)ﬂp ),Bp forall e € A.

(Re)Re)(p)=  inf = maxiF,(e)(pex)Bpex) Fi(e)(p)}

ox)fp
<max{ (&) ((pax)Bpax), Fy(e)(p)}
< max{F(e)(p) F,(e)(p)}
= Fl( )(p)

Therefore (F,, A)S (F,, A)c (F,, A). Hence (F,, A)3 (F,, A)=(F,, A).

Theorem 4.11. Every AFS I — interior ideal is AFS I" — ideal over soft I —.regular semigroup S.
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Proof. Let 5 e be asoft ' —.ideal of Sforall e € A
We have
5F1(e)(paqﬂ I’)S Ok e) (q,b’ r) since Of, () isa I"— left ideal of S

<O e)(q) since O () isa F—rlght ideal of S
Hence O, (paq,Br)< Or )(q) forall p,q,r € Sand o, f €T.
Conversely assume that O, () is AFS I —interior ideal of S. Let p,( € S since Sisa soft I" —regular

semigroups, there exists X, y € Ssuchthat p= paxXfp and g =qayfd and o, f 1.
Thus we have

Sre)(PIA) < 8¢, o) (paxBp)rq)
5F1(e)(( an),Bqu)
5Fl(e)(p)
Seo((p)aaypa)

- o ((Praa)ysq)
£ (@)

Al

I/\

5F1(e)(DFQ)
And

o
o

IN

Hence proved.
Examples 4.12. Let S ={a,,a,,a,,a,}and I'={ca, B} then Sis a I -semigroup under the operation
defined as in the table.1.
Let E :{ul, U,,us,u,}, A={u;,uz}then (Fl, A)is AFS set defined as,
ey =1(8,,0.2),(2,,0.9),(a;,0.5),(a,,0.9)}
S, ) =1(a,,0.4),(a,,0.8),(a;,0.6),(a,,0.8)}
Hence (Fl, A)ls AFS I -interior ideal and I -ideal over S.
Theorem.4.13. Let S be a AFS I — semigroup. If S is regular then
(F. A)=(F, A)3(s.E)3 (F, A)
Proof. Since Sissoft I'—regular, p € S there exists X € S such that p = pax/p for all

a,fel, eceA
Consider

(F(e)=5(e)5 Fy(e))(p)= inf maxi(F,(e)= S(e))(y) Fi(e)(2);

x=yI'z

< max{(F,(e) 3 S(e))(pax), F,(e)(p)}
= max{p inf max{F,(e)(a)= S(e)(b)}, Fl(e)(p)}

ax=arb

(e}
wn
—_
D
~—"
—_
>
~—
=
T
—_
D
~—"
—_
<~
~
N

< max{max{F,(e)(p) s
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Therefore (Fl, A)'S (S,E)s (Fl’ A)c; (FL A) and by theorem (3.11).
Hence (F, A)3(S,E)3 (F, A)=(F, A).
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