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ABSTRACT

In this paper, we introduce some certain fuzzy soft algebraic notions of generalized concepts in LA-I'-semigroups

and study some properties of their families.
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1. Introduction

In?’1, Zadeh introduced the notion of fuzzy subset.
The notion of a fuzzy ideal in I' -ring was first
introduced by Jun and Leel'”. The concept of an
LA-semigroup (also known as AG-groupoids) was
defined by Kazim and Naseeruddin!'?l. The notion of
['-semigroup was introduced by Sen!'*-2],

Shah and Rehman(®?, introduced the notion of
LA-T -semigroup (I'-AG-groupoid) and discussed some
properties of I'-ideals and I'-bi-ideals in I'-AG-groupoids.
Moreover inl?¥)) they defined fuzzy T -ideals in a
I' -AG-groupoid and studied some of its properties.
Abbasi
(m,n) - T -ideal of an LA- I -semigroup. Infl, Akin

and Basarl!l introduced the notion of

investigated generalizations of some concepts in
LA-T'-semigroup.

Fuzzy soft sets which has drawn a steadily
increasing attention of the researchers and has led to
remarkable development in some research areas also
has been a very dynamic area for the algebraists. In this
paper, we study some certain concepts of the fuzzy soft
sets in LA-(m,n)-I-semigroups.

2. Preliminaries

In this section we recall certain definitions and

results in the notion of LA-I'-semigroups from the

3,13,14,22,23,25]

references!! and we also recall certain

definitions in the concept of (fuzzy) soft sets from the

references249:11.15-18.24]

2.1 LA-I'-semigroups

Let S and I" be nonempty sets. We call S to be an
LA-T-semigroup if there exists a mapping SXI'xS—S,
written as (a,y,b) and denoted by ayb such that S satisfies
the identity (ayb)ac=(cyb)aa for all a,b,c €S and y,a €.
If S is an LA-I"-semigroup and A,BES, then we denote
AI'B:={ayblac A,b €B and y €T'}. For a positif integer
m, the power of B s
follows:B”m=(...((BI'B)I'B)...)I'B.

Example 2.1

(i) (?%, Example 2) Let I ={1,2,3} . Define a
mapping ZXI'XZ—>7Z by ayb=b—y—a for all

defined as

ab €Z and y €T, where "—" is a usual subtraction of
integers. Then Z is a LA-I'-semigroup.

(i) Let S = (0, + ) =T . Define a mapping S X
I'xS—Sbyayb=—- forallab€Sandy€T. Then S
is a LA-T'-semigroup.

(iii) Let S = M,(R) =T . Define a mapping S X
I'xS—>SbyAyB=AT+y+BforallABESandy€
I'. Then S is a LA-I'-semigroup.

Definition 2.2 Let S be an LA-I'-semigroup.

(i) An element e of S is called left (right) identity if
eya=a(aye=a) foralla€ Sandy €T.

(i) S
idempotent, i.e.,aya =aforalla € Sandy €T

(i) S is
LA-T-semigroup if (aya)aa = ay(aaa) for all a € S and

is called a band if its all elements are

called a locally associative

ya€eT.
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Example 2.3 ('], Example 2.8.) Let S be a locally
associative AG-groupoid (LA-semigroup) defined by the

following Cayley table.
. a b c
a c c b
b b b b
c b b b

Let for all a,b € S and « € T, define a mapping S X
I'XS —> Sbyaab=a-b. Then S is a locally associative
LA-T'-semigroup.

Lemma 2.4 (", Proposition 60) Let S be a locally
associative LA-T -semigroup and m be a positif integer.
Than a™I'b™ = (aI'b)™ forall a,b € S.

Proposition 2.5 Let S be an LA-TI'-semigroup.

(i) The left (right) identity in an LA-T'-semigroup is
unique if it exists.

(ii) If S contains a right identity, then it becomes a
commutative ['-semigroup.

(iii) Every LA-T'-semigroup with left identity satisfy
the equalities ay(bac) = by(aac) and (ayb)a(cfd) =
(dyc)a(bBa)for all a,b,c,d € S and y,o,3 € T.

@iv) S is ' -medial, ie., (aab)B(cyd)=
(aac)B(byd) for all a,b,c € Sand y,a, €' in S.

Definition 2.6 Let S be an LA-I'-semigroup.

(i) A nonempty subset A of S
LA-T -subsemigroup of S if ayb € A for all a,b € A and
YE€T,

(ii) A nonempty subset A of S is called a left (right)
I'-ideal of S if STA € A (AT'S € A). A nonempty subset A
of S is called a I'-ideal of S if it is both a left and a right
I'-ideal of S.

(iii)A nonempty subset A of S is called a generalized
I-bi-ideal of S if (AI'S)TA C A.

(iv) An LA-T -subsemigroup A of S is called a
I-bi-ideal of S if (AI'S)TA C A.

(v) A nonempty subset A of S is called a I'-interior
ideal of S if (STA)I'S € A.

Lemma 2.7%2231 Let S be an LA-T-semigroup. If S
is an LA-T -semigroup with left identity e, then every
right I'-ideal of S is a left I'-ideal of S .

1s called a

2.2 Fuzzy subsets of LA-I'-semigroups

A function f from a nonempty set S to the unit
interval [0,1] is called a fuzzy subset of S. Let f,g be
fuzzy subsets of S, then f € g means that f(a) < g(b) for
alla,b € S. Fort € [0,1], the set f, = {a € S|f(a) =t} is
called a level set of f. Let A be a subset of S, then y, is
denoted the characteristic function of A defined as, for all

XES,
w={ o Xen
For all (f)ier(8)ier € F(S)
(Nieaf) (X)) = Aieafi(®) and (Vieaf) (%) = Vieafi(x) . Let

f,g be any fuzzy subsets of a LA-I'-semigroup S and x €

and X€S ,

S, then the I'-product forg is defined by

(forg)(x)
{ \% bf(a) Ag() , Jab€eS and yeTl suchthat x=ayb
= x=ayl

0 , otherwise.

Definition 2.8 Let S be an LA-I'-semigroup and f be
a fuzzy subset of S.

(i) f is called a fuzzy LA-T -subsemigroup of S if
f(ayb) = f(a) Af(b) forallab € Sandy € T.

(ii) f is called a fuzzy left (right) I' -ideal of S if
f(ayb) = f(b) (f(ayb) = f(a)) forallabe Sandy € I'. f
is called a fuzzy I'-two-sided ideal S if it is both a fuzzy
left and fuzzy right ideal of S.

(iii) f is called a fuzzy generalized I'-bi-ideal of S if
f((ayb)ac) = f(a) A f(c) foralla,b,c € Sand y,a € T.

(iv) A fuzzy LA-T'-subsemigroup f is called a fuzzy
I'-bi-ideal of S if f((ayb)ac) = f(a) A f(c) for all a,b,c €
Sandy,a €T.

(v) f is called a fuzzy T -interior ideal of S if
f((ayx)ab) = f(x) for alla,b,x € Sand y,a € T.

Lemma 2.9[23] Let S be an LA-T'-semigroup.

(i) Let ® # A © S. Then A is a LA-T'-subsemigroup
of S if and only if the characteristic function x, of Aisa
fuzzy LA-T'-subsemigroup of S.

(ii Let pACSS . Then A is a left (right)
LA-T-ideal of S if and only if the characteristic function
Xa of A is a fuzzy left (right) LA-T'-ideal of S.

(iii) A fuzzy subset f of S is
LA-T'-subsemigroup of S if and only if the level set of f is

fuzzy

LA-T-subsemigroup of S.

(iv) A fuzzy subset f of S is fuzzy left (right)
LA-T -ideal of S if and only if the level set of f is left
(right) LA-T-ideal of S.



2.3 (Fuzzy) LA-(m,n)-I-ideals

The following definition introduces some certain
concepts of LA-(m,n)-I'-semigroups.

Definition 2.10B] Let S be LA-T-semigroup.

(i) For an element a € S and positive integer m, the
power of a is defined as the set a™ = (...((al'a)l'a)...)Ta,
where a! = {a} and a? = al'a (See[14]).

(ii) A nonempty subset A of S
LA- (m,n) - T -subsemigroup of S if a™I'b® € A for all
ab € A.

(iii) A nonempty subset A of S
LA- (m,n) - T -left (LA- (m,n) - " -right) ideal of S if
s™la" € A (a™T's™ € A) for all s € S,a € A. A nonempty
subset A
LA- (m,n) - T -two sided ideal of S if it is both an
LA-(m,n)-I'-left and an LA-(m,n)-I'-right ideal of S.

(iv) A nonempty subset A of S
generalized LA-(m,n)-TI'-bi-ideal of S if (a™I's)['b" € A
foralls € S,a,b € A.

(v) An LA-(m,n)-T"-subsemigroup A of S is called
an LA-(m,n)-T"-bi-ideal of S if (a™I's)['b" € A for all
s€S,ab€eA.

(vi) A nonempty subset A of S
LA- (m,n)-T -interior ideal of S if ((s;)™I'a)['(sp)" € A
for all sq,5, € S,a € A.

The following definition introduces some certain

is called an

is called an

of an LA- T -semigroup S is called a

is called a

is called an

fuzzy concepts of LA-(m,n)-I'-semigroups.

Definition 2.1181 Let f be a fuzzy subset of S.

(i) f is called a fuzzy LA-(m,n)-I"-subsemigroup of
Siff(x) = f(a) A f(b) for all a,b € S and x € a™I'b".

(i) f is called a fuzzy left (right) LA-(m,n)-TI'-ideal
of S if f(x) = f(b) (f(x) =f(a)) forallab €S and x €
a™I'b". f is called a fuzzy LA-(m,n)-I'-two-sided ideal S
if it is both a fuzzy left and fuzzy right ideal of S.

Gii) f is called a fuzzy generalized
LA- (m,n) - T -bi-ideal of S if f(x) = f(a) A f(c) for all
a,b,c € Sand x € (a™I'b)I'c".

(iv)A fuzzy LA-T -subsemigroup f is called a fuzzy
LA- (m,n) - T -bi-ideal of S if it is a fuzzy generalized
LA-(m,n)-I'-bi-ideal of S.

(v) fis called a fuzzy LA-(m,n)-I'-interior ideal of S
if f(x) = f(c) for all a,b,c € S and x € (a™I'c)I'b".

Proposition 2.1281 Let S be an LA-T-semigroup.

(i) A is an LA-(m,n) - -subsemigroup of S if and

only if X, is a fuzzy LA-(m,n)-I'-subsemigroup of S.

(ii) A is an left (right) LA-(m,n)-I-ideal of S if and
only if x, is a fuzzy left (right) LA-(m,n)-I'-ideal of S.

(iii) A is a generalized LA-(m,n)-TI'-bi-ideal of S if
and only if xu is a
LA-(m,n)-I'-bi-ideal of S.

(iv) A is an LA-(m,n)-TI'-bi-ideal of S if and only if
Xa is a fuzzy LA-(m,n)-I'-bi-ideal of S.

(v) A is an LA-(m,n) - I -interior ideal of S if and
only if x, is a fuzzy LA-(m,n)-T-interior ideal of S.

fuzzy  generalized

Proposition 2.13[3] Let S be an LA-I'-semigroup.

(i) f is a fuzzy LA-(m,n)-T -subsemigroup of S if
and only if all of the nonempty level sets of f is an
LA-(m,n)-I'-subsemigroup of S.

(i) f is a fuzzy left (right) LA-(m,n)-I'-ideal of S if
and only if all of the nonempty level sets of fis an left
(right) LA-(m,n)-I"-ideal of S.

(iii) f is a fuzzy generalized LA-(m,n)-I'-bi-ideal of
S if and only if all of the nonempty level sets of f is a
generalized LA-(m,n)-I'-bi-ideal of S.

(iv) f is a fuzzy LA-(m,n)-T -bi-ideal of S if and
only if all of the nonempty level sets of f
LA-(m,n)-I'-bi-ideal of S.

(v) fis a fuzzy LA-(m,n)-I-interior ideal of S if and
only if all of the nonempty level sets of f
LA-(m,n)-T-interior ideal of S.

2.4 Soft sets

is an

is an

Let U be an initial universe set and P be a set of
parameters. The power set of U is denoted by P(U) and A
is a subset of P. A pair (FA) is called a soft set over U
where F is a mapping given by F:A - P(U)[!8]. The pair
(U,P) denotes the collection of all soft sets on U with the
attributes from P and is called a soft class['1.

Definition 2.14!'%8 Let (FA) and (G,B) be two soft
sets over U, (FA) is called a soft subset of (G,B),
denoted by (FA) € (G,B), if (i) B € A, (i)F(x) € G(x)
for each x € B.

Definition 2.1508%1 Let {(F ,A)li€ A} be a
family of soft sets in a soft class (U,P). Then

(i)The restricted intersection of the family
{(Fi,A)|i € A}, denoted by (N, Diea(Fi4A)), is the soft
set (FA) definedas: A= Ny, AL F®) =Ny Fi®)
(Vx € A),

(ii) The extended intersection of the family
{(Fi,A)|i € A}, denoted by (Ne  iea(Fi,4)), is the soft

set (FA) defined as: A=Ujx 4 , F®) =



Nieay  Fi(®) (Vx € A) where A(x) = {i|x € Aj},

(iii) The restricted union of the family {(F;A;)|i €
A}, denoted by (N, )iea(Fi4;), is the soft set (FA)
defined as: A=Nipx A , F®) =Ug FKE
(Vx € A).

(iv) The extended union of the family {(F;A;)|i €
A}, denoted by (N, )iea(FiA)), is the soft set (FA)
definedas: A = Uiy  A;, F(X) = Uieay Fi(®) (Vx €
A) where A(x) = {i|x € A},

Definition 2.16/%%!L161 Let {(F;,A)|i € A} be a
family of soft sets in a soft class (U,P). Then

(i) The A-intersection of the family {(F;,A;)|i € A},
denoted by Aicp(FjA)), is the soft set (F,A) defined as:
A=][en A ) H((Xiiea) = Niea  Fi(xi)
(V(Xier € A),

(ii) The V -union of the family {(F,A))|i € A},
denoted by Viea(Fj,A)), is the soft set (F,A) defined as:
A=I[en A ) H((Xiiea) = Uiea  Fi(xi)
(V(Xiea € A),

(iii)The product of the family {(F;A)|i € A},
denoted by [[.., (Fi,A;), is the soft set (FA) defined
ass A=Tln A . H(&diea) = [licx  Filx)
(V(Xiier € A).

2.5 Fuzzy soft sets

Let U be an initial universe set and P be a set of
parameters. F(U) denotes the set of all fuzzy sets of U. A
pair (fE) is called a fuzzy soft set over U, where f:E —
F(U) is a mapping!'”. The pair (UP) denotes the
collection of all fuzzy soft sets on U as initial set with the
attributes from P and is called a fuzzy soft class/?l.

Definition 2.175%] Let (fE) be a fuzzy soft set over
U. For each a € [0,1], the set (fE), = (f,E) is called an
a-level set of (f,E), where f,(a) = f(a), for each a € E.
Obviously, (fE). is a soft set over U.

Definition 2.18[!'" Let (fE) and (gH) be two fuzzy
soft sets over U, (fE) is called a fuzzy soft subset of
(g H), denoted by (fE)E(gH), if

(i) EcH,

(ii) for each a € E, f(a) < g(a).

Definition 2.1971617) Let {(f;,E;)|i € A} be a family
of fuzzy soft sets in a fuzzy soft class (U,P). Then

(i) The intersection of the family
{(f,E)|i € A}, denoted by Nicy (f;,E;), is a fuzzy soft set
(£E),E = Nijepn E; and forall x € E, f(x) = Ajeafi(%).

(ii) The extended intersection of the family

restricted

{(f,E)|i € A}, denoted by Nig, (f,E, is a fuzzy soft set
(fE) , E=Ujp E; and for all x€E , f(x) =
Aienw fi(x) where A(x) = {i|x € E;},

(iii) The restricted union of the family {(f;,E;)|i € A},
denoted by Ui_,(f,E)), is a fuzzy soft set (fE), E =
Niex E;i and for all x € E, f(x) = Vieafi(%).

(iv) The extended union of the family {(f,E;)|i € A},
denoted by UZ,(f,E)), is a fuzzy soft set (fE), E =
Uien E; and for all x € E, f(X) = Viepfi(x) where
Ax) = {i|x € E;}.

Definition 2.201:'7 Let {(f,,E;)|i € A} be a family of
fuzzy soft sets in a fuzzy soft class (U,P). Then

(i) The fuzzy A -intersection of the family
{(f,E)I|i € A}, denoted by A _,(f,E;), is the soft set
(fE) defined as: E =[], Ei, f((X)iea) = Nieafi(x))
(V(Xiien € E),

(ii) The fuzzy V-union of the family {(f;,E;)|i € A},
denoted by Vv ._,(fi,E;), is the soft set (f,E) defined as:
E=]lcn Ei f(XDien) = Vieafixi) (V(Xiiea € E).

(iii) The product of the family {(f,E;)I|i € A},
denoted by [ _,(fi,E;), is a fuzzy soft set (f,E), E =
[Ten Ei and, f((Xien) =V jen (Ngfi(x7)).

2.6 Fuzzy Soft Sets in ['-Semigroups

Akram et. al introduce some definitions of algebraic
structure of fuzzy soft sets in I'-semigroups.

Definition 2.21™ Let S be an T -semigroup
and (f,E) be a fuzzy soft set in the fuzzy soft class S.p).

(i) (£E) is called a fuzzy soft I'-subsemigroup of S if
f(x) is a fuzzy I'-subsemigroup of S for all x € E.

(i) (£E) is called a fuzzy soft left (right) I'-ideal of
S if f(x) is a fuzzy left (right) I'-ideal of S for all x € E.
(£E) is called a fuzzy soft I'-ideal of S if f(x) is both a
fuzzy left and fuzzy right I'-ideal of S for all x € E.

(iii) (fE) is called a fuzzy soft I'-bi-ideal of S if f(x)
is a fuzzy I'-bi-ideal of S for all x € E.

(iv) (fE) is called a fuzzy soft '-interior ideal of S if
f(x) is a fuzzy I'-interior ideal of S for all x € E.
3. Main results

In this paper, we consider an LA-I'-semigroup S as

the initial universe and we introduce the fuzzy soft
concepts in LA-(m,n)-I'-semigroups.

Definition 3.1 Let S be an LA-T -semigroup and
(£E) be a fuzzy soft set in the fuzzy soft class @3)

i (E) is
LA- (m,n) - I' -subsemigroup of S if f(x) is a fuzzy

called a fuzzy soft



LA-(m,n)-I-subsemigroup of S for all x € E.

(i) (fE) is called a fuzzy soft left (right)
LA- (m,n) - T -ideal of S if f(x) is a fuzzy left (right)
LA-(m,n)-T-ideal of S for all x € E. (fE) is called a
fuzzy soft LA-(m,n)-I-ideal of S if f(x) is both a fuzzy
left and fuzzy right LA-(m,n)-I'-ideal of S for all x € E.

(iii) (FE) is called a fuzzy soft generalized
LA-(m,n)-T-bi-ideal of S if f(x) is a fuzzy generalized
LA-(m,n)-TI'-bi-ideal of S for all x € E.

(iv) (£E) is called a fuzzy soft LA-(m,n)-I'-bi-ideal
of S if f(x) is a fuzzy LA-(m,n)-I"-bi-ideal of S for all
x € E.

(v) (£E) is called a fuzzy soft LA-(m,n)-I -interior
ideal of S if f(x) is a fuzzy LA-(m,n)-T-interior ideal of
Sforallx € E.

Example 3.2 Let p be a
LA- (mn) - ' -subsemigroup of S . Then (£[0,1]) ,
defined by f(a) = x,,, for all a € [0,1], is a fuzzy soft
LA-(m,n)-I-subsemigroup of S.

fuzzy

Lemma 3.3 Let S be an LA-TI'-semigroup. Then

(i) (£E) is a fuzzy soft LA-(m,n)-I'-subsemigroup if
and only if all of the nonempty level sets of f is an
LA-(m,n)-I-subsemigroup,

i) ((E) is a (right)
LA-(m,n)-I'-ideal if and only if all of the nonempty level
sets of f is a left (right) LA-(m,n)-I-ideal,

(iii) (fE) is a
LA- (m,n)-I'-bi-ideal if and only if all of the nonempty

fuzzy soft left

fuzzy soft generalized
level sets of f is a generalized LA-(m,n)-I'-bi-ideal,

(iv) (fE) is a fuzzy soft LA-(m,n)-I'-bi-ideal if and
only if all of the nonempty level sets of f
LA-(m,n)-I'-bi-ideal,

(v) (£E) is a fuzzy soft LA-(m,n)-I-interior ideal if
and only if all of the nonempty level sets of f is an
LA-(m,n)-T-interior ideal.

IS an

Proof. Straightforward from Definition 3.1 and
Proposition 2.13.

Lemma 3.4 Let S be an LA-I'-semigroup and A € E.
Then

(i) If (£E) is a fuzzy soft LA-(m,n)-I'-subsemigroup,
then (f,A) is a fuzzy soft LA-(m,n)-I'-subsemigroup,

(i) If (fE) is a fuzzy soft left (right)
LA-(m,n)-T-ideal, then (fA) is a fuzzy soft left (right)
LA-(m,n)-T-ideal,

Gii) If (FfE) is

a fuzzy soft generalized

LA- (myn) - T -bi-ideal, then (fA)
generalized LA-(m,n)-I'-bi-ideal,

(iv) If (fE) is a fuzzy soft LA- (m,n) - I' -bi-ideal,
then (f,A) is a fuzzy soft LA-(m,n)-I"-bi-ideal,

(v) If (fE) is a fuzzy soft LA-(m,n)-I-interior ideal,
then (f,A) is a fuzzy soft LA-(m,n)-T-interior ideal.

Proof. Straightforward.

Theorem 3.5 Let {(f;,E;)|i € A} be a family of fuzzy
soft LA-(m,n)-I'-subsemigroups of S. Then

(@) Ni (BED,if Niex  E; # 0,

(i) N, (FE),

(iv) Niea(FLEp),

W) Ty GE)  are
LA-(m,n)-I'-subsemigroups of S.

Proof. Let a,b € S and u € a™I'b".

@@ Let N._,(f,E;)) = (fE). ThenE = Ny, E; and
f(x) = Aeafi(x) for all x€E . Since f(x)(u) =
(Nieafi(x)) () = Aiea (i) (W) = Aea(fi(x)(a) A
fix) (b)) = Aiea(fi(x) (@) A Aiea(fi(x) (b)) =
Nieafi) (@) A (Aiaafix)) (b) = f(x) (@) Af(x)(b)
N, (f.E) is a fuzzy soft
LA-(m,n)-T-subsemigroup of Sif N, E; # 0.

@) Let N7, (f,E) = (fE). Then E= Uy, E
and f(x) = Ajegafi(%) for all x € E, where A(x) = {i|x €
Ei} - Since f)(W) = (Nieawfi()) (W) =
Aieaco (i) (W) = Ajeno (i(x) (@) A fi(x) (b)) =
Aieac (fi(x) (@) A Aieag (i () (b)) =
(Nieacofi(®)) (@) A (Aiea i) (b) = {(x) (@) Af(x)(b) ,
ne, (F,E) is a fuzzy  soft
LA-(m,n)-I-subsemigroup of S.

(iii) Let Ajep(f,E)) = (FE) . Then E =]
and  f((X))iea) = Nieafi(x;)) for all x€E .
f((xDien) (W) = (Aieafix)) (W) = Aiea (i (x) (W) =
Niea(fi(x) (@) A fi(x) (b)) = (Aieafi(xi)) (@) A
(Nieafix)) (b) = f((X)iea) (@) A f((x1)ien) (b) , therefore
Niea(£,E)) is a fuzzy soft LA-(m,n)-I -subsemigroup of
S.

is a fuzzy soft

fuzzy soft

therefore

therefore

iEA Ei
Since

(iv) Let [[,., (f,E) = (£E). Then E =]
and f((Xier) =V jen (Nigfj(x)).

Jisfinite

iEA Ej

Since



f((x)iea) (W) = (V]EA. Aigfi(x))) (W)
= V] . ]%A_ (Ngfix)) (W)
=V jca (/\je](fj(xj)(u)))

] is finite
2V jen (Neg(fi(x)(@) Afi(x)(b)))
] is finite
=V jen (Ng(i(x)(a))))
J is finite
AV gen (Mg (i) (b))
] is finite
=V jen Ngtix))))(@)
] is finite
AV gen (Mg (i(x)))) (b)
] is finite
= f((xiea) (@) A F((%1)iea) (b)
, therefore [, (,E) is a fuzzy soft
LA-(m,n)-I'-subsemigroup of S.

Example 3.6 Let S be the LA-T -semigroup in
Example 2.3 (i). Since a-b # b - a and (bI'S)T'(bI'S) €
(bI'b)I'S=bI'S , (ST'b)I'(S'b) € SI'(bI'b) =SI'b
then bI'S and ST are two different LA-TI"-subsemigroups
of S. By Lemma 2.9, x,rs and Xsr, are fuzzy
LA- T -subsemigroups of S. Let (fA),(gA) € (S,P) be
defined by f(a) = xyrs and g(a) = xsr, for all a € A.
Thus (fA)U"(gA) is not a
LA-(1,1)-I'-subsemigroups of S although (f,A),(g,A) are
fuzzy soft LA- (1,1) - T -subsemigroups of S. Indeed,
(f(@)ug(a)) (xay) = (XprsY Xsrb) (xay) = 0
a€A, where x=y =aab for any a € I'. However
(f@ug@) (x) A (fla)u'g(a)(y) = 1 since
(f@ug@) (x) = (orsY xsrp) (x) = 1.

Theorem 3.7 Let {(f;,E;)|i € A} be a family of fuzzy
soft LA-(m,n)-I'-subsemigroups of S.

(i) Let Ui, (f,E;) = (fE) and let x € E. For all
ij €A, if fi(x) € fi(x) or fi(x) € fi(x), then Ui, (f,E;)
is fuzzy soft LA-(m,n)-I'-subsemigroups of S.

(ii) Let U7, (f,E;)) = (fE) and let x € E. For all
ij €A, if fi(x) € fi(x) or fi(x) € fi(x), then U, (f,E)
is fuzzy soft LA-(m,n)-I-subsemigroups of S.

(iii) Let Viea(f,E)) = (fE) and let (X;)iep € E. For
all i,jeA, if fi(x) € fi(x) or fi(x) € fi(x;), then
Viea(f,,E)) is fuzzy soft LA-(m,n)-I'-subsemigroups of S.

Proof. Straightforward.

Theorem 3.8 Let {(f;,E;)|i € A} be a family of fuzzy
soft left (right) LA-(m,n)-I'-ideal of S. Then

@) N (GED,if Niex  E; # 0,

(i) N, (6Ey),

(iii) U%, (FE),

(iv) UL, (6.E),

fuzzy  soft

for any

(v) Aiea(.ED,

(vi) Viea(FLEp),

i) [T, (FE)
LA-(m,n)-T'-ideals of S.

Proof. Let a,b € S and u € a™I'b".

@@ Let N;_,(f,E;)) = (fE). ThenE = Ny, E; and
f(x) = Aeafi(x) for all x€E . Since f(x)(u) =
Nieafix) (W) = Aiea(i) (W) = Aiea(fi(x) (b)) =
(Neafi(x)) (b) = f(x)(b), therefore N[, (f,E;) is a fuzzy
soft left LA-(m,n)-I'-ideal of S if Ny  E; # 0.

(i) Let N°,(FE)= (fE) . Then E= Uy, E
and f(x) = Ajegafi (%) for all x € E, where A(x) = {i|x €
Ei} - Since f)(W) = (Nieaw fi()) (W) =
Nieaco (i) (W) = Aiea (i(x) (b)) =
(Neawfix))(b) = f(x)(b) , therefore NS, (f,E) is a
fuzzy soft left LA-(m,n)-I'-ideal of S.

(iii) Let U, (fyE)) = (fE) . Then E= Nie, E
and f(x) = Vieafi(x) for all x € E. Since f(x)(u) =
Vieafi®) () = Viea(i(x) (1)) = Viea(fi(x) (b)) =
(Vieafi(x)) (b) = f(x)(b), therefore U[_, (f;,E;) is a fuzzy
soft left LA-(m,n)-I'-ideal of S.

@iv) Let UZ,(f,E)) = (fE) . Then E= Ui, E;
and f(x) = Vigpfi(%) for all x € E, where A(x) = {i|x €
Ei} ~ Since f) (W) = Vieap i) (W) =
Vieae (i) (W) 2 Vieaqn (i(x) (b)) =
Vieawfi(x))(b) = f(x)(b) , therefore UZ,(fi,E;) is a
fuzzy soft left LA-(m,n)-I'-ideal of S.

(v) Let Ajea(f,E) = (fE) . Then E =[]
and f((X)iep) = Nieafi(x)) for all x€E .
f((xDien) (W) = (Nieafi(x)) (W) = Aiea(fi(x) (0)) =
Aiea(fi(x) (0)) = (Aieafi(xi)) (b) = f((x1)iea) (b) ;
therefore  Ajep(£i,E;) is a fuzzy soft left
LA-(m,n)-T-ideal of S.

(vi) Let Viea(fi,E;) = (fE) . Then E =[]
and f((X)iep) = Vieafi(x)) for all x€E .
f((xDien) (W) = (Vieafi(x)) (W) = Viea(fi(x) (0)) =
Viea(fi(x) (b)) = (Vieafi(xi)) (b) = f((x1)iea) (b) ;
therefore  Viea(£i,E;) is a fuzzy soft left
LA-(m,n)-T-ideal of S.

(vi) Let [L., (E)=(fE) Then E=

[Tien  Ei and f((x)iea) =V jea (Agfi(x)). Since

are fuzzy soft left (right)

ieA Ei

Since

ieA Ei

Since



(G0 @) = (V jea (Aerfi(5)))(w)
LVMer (et (W)
= Vg (g () (W)
= V' ER (g (6O (0)))
= (V" Ier (Mg (G ®)))
= (V"IER" (A (E()) (b)
= f((ien ()
, therefore [[., (f,E) is a fuzzy soft left
LA-(m,n)-T-ideal of S.

Proofs are similar for
LA-(m,n)-T-ideals of S.

Theorem 3.9 Let {(f;,E;)|i € A} be a family of fuzzy
soft generalized LA-(m,n)-TI'-bi-ideal S. Then

(@) Ni,(GED,If Niey  Ei# 0,

(i) N\ (ED,

(i) Aven(fE),

@) ey BB
LA-(m,n)-I'-bi-ideals of S.

Proof. Let a,b,c € Sand u € (a™I'b)I'c".

@) Let N;_,(f,E) = (£E). Then E = Ny, E; and
f(x) = Aeafi(x) for all x€E . Since f(x)(u)=
(Nieafix) (W) = Aea(iD) (W) = Aiea(fi(x) (@) A
fi(x)(0) = Aea(fi(x) (@) A Aiea(fi(x)(©)) =
(Nieafi)) (@) A (Aieafi X)) (©) = f(x) () A f(x)(c) ;
N;_,(f,E)) is a fuzzy soft generalized
LA-(m,n)-T-bi-ideal of Sif Nic, E; # 0.

(i) Let N7, (f,E) = (fE) . Then E= U, E
and f(x) = Aiepfi(%) for all x € E, where A(x) = {i|x €
E;} : Since f)(W) = (Neafix))(0) =
Aienco () (W) = Aieao (fi(x) (@) A fi(x)(c)) =
Aenoo (GOI@) A Aeay (I () =
(M fi(9) (@) A iean Q) = £ (@) AFGO(O)
N, (f,E) is a fuzzy soft generalized
LA-(m,n)-I'-bi-ideal of S.

(iii) Let Ap(F,E) = (FE) . Then E =]
and f((x))iea) = Nieafi(x;) for all x€E .
f(xDien) (W) = (Aieafi(x)) (W) = Aiea(fi(x) (W) =
Niea(fi (%) (@) A i (%) (©)) = (Aieafi(x)) (@) A
(Nieafixi))(©) = f((x)iea) (@) Af((X)ien)(¢) , therefore
Niea (F,ED is a generalized
LA-(m,n)-I-bi-ideal of S.

@iv) Let [],., (f,E) = (fE). Then E=[]_., E;
and f((x)ier) = V jen (Aigfi(x)). Since

fuzzy soft right

are fuzzy soft generalized

therefore

therefore

ieA Ei
Since

fuzzy  soft

f(C)ien) W) = (V e (Ngfi())) (W)
LV (Ngfx))IW)
= VISR (g (6(xD(W)))
> V& (g (B @) AF)(0)))
= (V*I2° (Mg (O @)))
A (VR g (GO ()
= (VEIER° (Mg (D)) @)
A (VTR g (B (©)
= (X Jiem @) A F(x)ien) (©)
, therefore [[._., (f,E)) is a fuzzy soft generalized
LA-(m,n)-T-bi-ideal of S.
Theorem 3.10 Let {(f,E))|i € A} be a family of
fuzzy soft generalized LA-(m,n)-I'-bi-ideal S. Then
@ Let Ui, (fi,E;)) = (fE) and let x € E. For all
ij €A, if fi(x) € fi(x) or fi(x) € fi(x), then U[_,(f,E)
is fuzzy soft generalized LA-(m,n)-I'-bi-ideals of S.
(i) Let UE, (f,E)) = (fE) and let x € E. For all

iEA
ij €A, if fi(x) € f;(x) or fi(x) € fi(x), then U, (f,E;)
is fuzzy soft generalized LA-(m,n)-I'-bi-ideals of S.

(iii) Let Viea(f,E;) = (£E) and let (X;)iep € E. For
all ijeA, if fi(x) €fi(x) or fi(x) S fi(x), then
Viea(£i.E) is
LA-(m,n)-I'-bi-ideals of S.

Proof. Straightforward.

Theorem 3.11 Let {(f,E))|i € A} be a family of
fuzzy soft LA-(m,n)-I'-bi-ideal of S. Then
() N (FED,if Niea  Ej#0,

(i) NZ,(ED,

(i) Aiea(fiEp,

(iv) [Ten (BED are
LA-(m,n)-I'-bi-ideals of S.

Proof. Straightforward from Theorem 3.5 and
Theorem 3.9.

Theorem 3.12 Let {(f,E))|i € A} be a family of
fuzzy soft LA-(m,n)-I'-bi-ideal of S. Then

@ Let Ui, (fiE;) = (fE) and let x € E. For all
ij €A, if fi(x) € fi(x) or fi(x) € fi(x), then U[_,(f,E)
is fuzzy soft LA-(m,n)-I'-bi-ideals of S.

(i) Let UZ,(f,E)) = (fE) and let x € E. For all
ij €A, if fi(x) € fi(x) or fi(x) € fi(x), then U, (f,E;)
is fuzzy soft LA-(m,n)-I'-bi-ideals of S.

(iii) Let Viea(f,E;) = (£E) and let (X;)iep € E. For
all ijeA, if fi(x) €fi(x) or fi(x) S fi(x), then
Viea(fi,E)) is fuzzy soft LA-(m,n)-I'-bi-ideals of S.

Proof. Straightforward.

fuzzy soft generalized

fuzzy soft



Theorem 3.13 Let {(f,E;)|i € A} be a family of
fuzzy soft LA-(m,n)-I-interior ideal of S. Then

@) N (GED, if Nien  E; # 0,

(i) NS, (ED,

(i) ULz (6B,

(iv) UL, (.E),

) Aiea(F,Ep,

(vi) Viea(£,Ep),

(vii) IT..4 (fLED) are
LA-(m,n)-T-interior ideals of S.

Proof. Let a,b,c € Sand u € (a™I'b)['c".

@) Let N;_,(f,E) = (£E). Then E = Ny, E; and
f(x) = Aeafi(x) for all x€E . Since f(x)(u)=
(Nieafi) (@) = Aea(fi) (W) 2 Aiea(fi(x) (b)) =
(Nieafi(x)) (b) = f(x)(b), therefore N[, (f,E;) is a fuzzy
soft LA-(m,n)-I-interior ideal of S if N;c, E; # @.

(i) Let N7, (f,E) = (fE) . Then E= Ui, E
and f(x) = Ajepfi(%) for all x € E, where A(x) = {i|x €
E;} ~ Since f)(W) = (Neafix))(0) =
Aienco () (W) = Aieaco (fi(x) (b)) =
(Neawfix))(b) = f(x)(b) , therefore N,

ieA

fuzzy soft

(f,E) is a
fuzzy soft LA-(m,n)-I-interior ideal of S.

(iii) Let Ul_,(f,E)) = (fE) . Then E= Ny, E;
and f(x) = Vieafi(x) for all x € E. Since f(x)(u) =
Vieafi®) (W) = Viea(i(x) (W) = Viea(fi(x) (b)) =
(Vieafi(x)) (b) = f(x)(b), therefore U[_, (f,E;) is a fuzzy
soft LA-(m,n)-T-interior ideal of S.

(iv) Let UZ,(f,E)) = (fE) . Then E= Ui, E;
and f(X) = Vigpfi(%) for all x € E, where A(x) = {i|x €
E;} . Since f) (W) = Vieapwfi(x))(0) =
Vienn (W) 2 Vieno (G (1)) =
Vieawfi(x)) (b) = f(x)(b) , therefore UZ,(f,E;) is a
fuzzy soft LA-(m,n)-I-interior ideal of S.

(v) Let Ajea(f,E)) = (£E) . Then E=T]]
and f((X)iep) = Nieafi(x;) for all x€E .
f((xDien) (W) = (Nieafi X)) (W) = Aiea(fi(x) (W) 2
Nea(fix) (D)) = (Aieafi(x)) (b) = f((x1)iea) (b) .
therefore Ajep(fi,E;) is a fuzzy soft LA-(m,n)-T -interior
ideal of S.

(vi) Let Viea(f,E) = (fE) . Then E =]
and f((X)iep) = Vieafi(x;) for all x€E .
f((xDien) (W) = (Vieafix)) (W) = Viea(fi(x) (0)) 2
Viea(fix) (b)) = (Vieafi(x)) (b) = f((x1)iea) (b) .
therefore Viea(f,,E;) is a fuzzy soft LA-(m,n)-T -interior
ideal of S.

(vii) Let [],, (f,E) = (fE). Then E=T[_, E;

ieA Ei

Since

ieA Ei

Since

and f((x))ien) =V jea (Ajgfj(x;)). Since,
Jisfinite
f((xDiea) (W) = (V]_I%A_ (Njgrf(x))) (W)

=V jern (Nglix) (W)

] is finite

=V jen (Ng(§x)(w))

] is finite

=V jen (Ng(Ex)(b)))

] is finite

=V jea g (b))

] is finite
=V jen NgEi(x))))(b)
] is finite
= f((xiea) (b)
therefore [T;c, (GED is a
LA-(m,n)-T-interior ideal of S.

4. Conclusions

fuzzy  soft

In this paper, we introduce the definitions of some
certain fuzzy soft concepts in an LA-(m,n)-I'-semigroup
and investigate some algebraic properties of fuzzy soft
sets in LA- (m,n) - I' -semigroups. To extend this work,
one could define fuzzy soft LA- (m,n) - I'-quasi, -prime
and -semiprime ideals of an LA-(m,n)-I'-semigroup and

examine algebraic properties of them.
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