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Abstract

This article concerns the relationship between intuitionistic fuzzy soft sets and groups. In this paper, the notion of intu-
itionistic fuzzy soft groups is introduced and (4, €)-level set, union and intersection of them are studied. Furthermore,
definition of direct product of intuitionistic fuzzy soft group under soft function is defined.
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1. Introduction

The concept of soft set was given by Molodtsov [22], which
is a completely new approach for modeling and uncertainty.
A soft set is a parameterized family of subsets of the univer-
sal set. We can say that soft sets are neighborhood systems,
and that they are a special case of context-dependent fuzzy
sets. In soft set theory the problem of setting the member-
ship function, among other related problems, simply does
not arise. This makes the theory very convenient and easy
to apply in practice. Aktas and Cagman [7] introduced the
basic properties of soft sets. Jun [17] applied soft sets to the
theory of BCK/BCl-algebras, and introduced the concept
of soft BCK/BCl-algebras. Abdullah et al. [1-4] defined
fuzzy sets in different algebraic structures. Yaqoob et al.
[25] applied soft set theory to I'-hyperideals in left almost
I'-semihypergroups, also see [26-28]. Feng et al. [15]
defined soft semirings and several related notions to estab-
lish a connection between soft sets and semirings. Ali and
Shabir [8] defined soft ideals and generalized fuzzy ideals
in semigroups. Maji et al. [21] presented the definition of
fuzzy soft set. Some corrections were given by Ali et al. [9].
Aygunoglu and Aygun [13] introduced the concept of fuzzy
soft group and in the meantime, discuss some properties
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and structural characteristics of fuzzy soft group. Maji
et al. [19, 20] introduced the notion of the intuitionistic
fuzzy soft set theory which is based on a combination of
the intuitionistic fuzzy set [10, 11] and soft set models.

Kim et al. [18] introduced the concept of intuitionis-
tic (T, S) normed fuzzy ideals of I'-rings. Akram and Dar
[5] introduced the idea of fuzzy left h-ideal in hemirings
with respect to an s-norm. Zhan [29], studied the fuzzy
left h-ideals in hemirings with t-norms. There are several
authors who applied the theory of intuitionistic (S, T)-fuzzy
sets to different algebraic structures for instance, Akram
[6], Aygunoglu et al. [12], Borumand Saeid and Rezaei
[14], Hedayati [16] and Shum et al. [24].

In this paper, the notion of intuitionistic fuzzy soft
groups is introduced and (4, 0)-level set, union and inter-
section of them are studied.

2. Review of Literature

Molodtsov defined the notion of a soft set as follows. Let
U be an initial universe and E be the set of parameters.
Usually, parameters are attributes, characteristics or prop-
erties of an object. Let P(U) denote the power set of U and
Aisasubset of E.
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DEFINITION 2.1 [22] A pair (E A) is called a soft set over U,
where F is a mapping given by F : A— P(U). In other words
a soft set over U is a parameterized family of subsets of U.

DEFINITION 2.2 [22] Two soft sets (E A) and (G,B) over a
common universe U are said to be soft equal if (F, A) is a soft
subset of (G,B) and (G,B) is a soft subset of (E A).

DEFINITION 2.3 An intuitionistic fuzzy set A in X is an
object having the form

Az{(x,ﬂA(x),yA(x)):xeX},

where the function g, : X —[0,1] and y, : X — [0,1] denote
the degree of membership and the degree of non-membership
of each element x € X, and 0 < g, (x)+ p, (x) <1 forall x € X.
For the sake of simplicity, we will use the symbol A= (4,,,)
for the intuitionistic fuzzy set A= {(x,,aA (x), 7, (x)) (X € X}.
We define 0(x) =0 and 1(x) =1 for all x € X.

DEFINITION 2.4 [10] Let A= (/lA,]/A) and B :<,aB,]/B) be
intuitionistic fuzzy sets in a set S. Then

(1) AcBifandonlyif p, < pyand y, 2 pg,
(@) A= (30,

(3) AnB= Ha N> YA NV Vg )
(4) AUB= /aAv/aB’yA/\yBg
(5) DA:(/UA’/_‘A)Where My =1=p,,

(6) 0A=(;7A,yA) wherey, =1-y,.

>

The class of all intuitionistic fuzzy sets in X will be denoted
by IF (X).

DEFINITION 2.5 Let U be an initial universe and E be the
set of parameters. Let A C E. A pair (F, A) is called an intu-
itionistic fuzzy soft set over U, where Fisa mapping given by
F:A— IFU).

In general, for every d € A. 1:"[5] = (,uﬁ[ o Vi (ﬂ> is an intu-
itionistic fuzzy set in U and it is called intuitionistic fuzzy
value set of parameter 6.

DEFINITION 2.6 Let U be an initial universe and E be a set
of parameters. Suppose that A, B C E, (F, A) and (G, B) be
two intuitionistic fuzzy soft sets, we say that (F, A) is an intu-
itionistic fuzzy soft subset of (G, B) if and only

(1) AcB

(2) for all 6 € A, F[6] is an intuitionistic fuzzy subset of
G[0), that is, Jorallx e Uand d € A, puy(x) < pug(x),
and yﬁ[(ﬂ(x) > yé[{;](x). This relationship is denoted by
(E,A) (G, B).

www.indjst.org | Vol 6 (4) | April 2013

DEFINITION 2.7 Let (15 A) and (G B) be two intuitionis-

tchuzzy soft sets over a common universe U. Then (F, A) A

(G B) is deﬁned by (F, A) A (G, B) = (_, A X B), where
E[0, e] = [5] N G le] for all (6, €) € A X B, that is,

A

= [51 8] = <1u13[,;](x) /\ﬂé[g](x)’ Vp[(ﬂ(x) Vv yé[x](x)%
forall (6, ¢) e AXB,andxeU.

DEFINITION 2.8 Let (15, A) and (G, B) be two intuitionis-

ticfuzzy soft sets over a common universe U. Then (F, A) v

(G B) is deﬁned by (F A) v (G B) = (Q A X B), where
Q[o, e] = F[é] U G [e] for all (0, €) € A X B, that is,

Q, &] = (1 (0) V 1, (), V() A 75, (O,

forall (6,¢) e AXB,andxe U

DEFINITION 2.9 Let (15, A) and (G, B) be two intuitionistic
fuzzy soft sets over a common universe U. Then the inter-
section (2, C), where C= AU B and for all 0e C and x € U,

ﬂﬁ[f)](x) if JeA—B
Az 5(X) =1 (%) if feB—A
Hpn(X) Aty n(x)  if 0€ ANB,
o (%) if Je A—-B
7/3[&](x)= ]/G[,)](x) if ’eB—A
yfvm(x) V]/@m(x) if oe ANB.
We denote it by (FEA)N(G, B) = (é, C).

DEFINITION 2.10 Let (13, A) and (G, B) be two intuitionistic
fuzzy soft sets over a common universe U. Then the union
(E,C), where C= AU B and for all 0e C and x e U,

/li:[,ﬂ(x) if oe A—B
ﬂé[(ﬂ(x)z ﬂﬁ;[(ﬂ(x) if JEB—A
/lﬁ[,ﬂ(x) V/l[:w](x) if Je AN B,
Ve (X) if e A-B
Vet ()= Ve (%) if Je B—A
oo (%) AJgg(x)  if JEANB.
We denote it by (F, A)U (G, B) = (é, C).

In contrast with the above definitions of IF-soft set
union and intersection, we may sometimes adopt different
definitions of union and intersection given as follows.
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DEFINITION 2.11 Let (ﬁ, A) and (G, B) be two IF-soft
sets over a common universe U and AN B# ¢. Then the
bi-intersection of (F, A) and (G, B) is defined to be the fuzzy
soft set (é, C), whereC= A N B and E [0] = 1:"[5] N é[é],for
all 5 € C. This is denoted by (2, C) = (F, A)A (G, B).
DEFINITION 2.12 Let (13, A) and (G, B) be two IF-soft sets
over a common universe U and AN B # ¢. Then the bi-union
of(l:", A) and (G, B) is defined to be the fuzzy soft set (E, C),
where C=ANBand Z[0] = 13[5] U é[é],for all o€ C. This
is denoted by (=, C) = (F, A) U (G, B).

DEFINITION 2.13 Let A= (x,,y,) be an intuitionistic fuzzy
set. For arbitrary 4,0€(0,1], let the set

A, p=1xeX : u,(x)2 4, p,(x)< 0},
then A

(4, 0)

is called a (A, 0)-level set of A.

DEFINITION 2.14 [23] By a t-norm A, we mean a function
A:[0,1]x[0,1] = [0,1] satisfying the following conditions

(1) xAl=x

(2) xAy=yAx

(3) xA(yAz)=(xAy)Az

4) ifw<xandy<zthenwAy<xAz

forallx, y, z, we[0,1].

DEFINITION 2.15 [23] By an s-norm V, we mean a function

V:[0,1]x[0,1] = [0,1] satisfying the following conditions

(1) xVo=x

(2) xVy=yVx

(3) xV(yVz)=(xVy)Vz

(4) ifw<xandy<zthenwV y<xVz

forall x, y, z,w€[0,1].

DEFINITION 2.16 (23] A mapping 7:(0,1] —[0,1] is called a

negation if it satisfies

(1) 7(0)=1 7(1)=0.
(2) n is non-increasing.
(3) #(7(x))=x.

forall x €[0,1].
The most frequently used negation is x > 1—x.

REMARK 2.17 [23] The t-norm and s-norm are said to be
dual with respect to the negation z7(x)=1-x, if

xVy=nnx)Ar(y).

This holds with respect to 77 ifand only ifx A y = 17 (77(x)V 77(»)).
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If for all x€[0,1], x Ax=x and x Vx=x, then A is
called an idempotent t-norm and V is called an idempotent
t-conorm. There are many examples of t-norms. Among
the most known, we recall the following:

minimum: x A, y = min(x, y);

product: x A,y =x-y;

Lukasiewics t-norm: x A y = max{x+ y —1,0};

drastic product: xA,y=0, if (x,y)€[0,1)’ and
x Apy =min(x, y) otherwise.

Ll s

3. Intuitionistic Fuzzy Soft Groups

In this section, we introduce the concept of intuitionistic
fuzzy soft groups and investigate some related properties.
Throughout the paper G will denote a classical group.

DEFINITION 3.1 Let (F, A) be an intuitionistic fuzzy soft set
over a group G. Then (15, A) = {13[5]: 0 € A} is said to be an
intuitionistic fuzzy soft group over G if for all 6 € A, F[J] =
(}1?[&], Vi i an intuitionistic fuzzy subgroup of G, where
F[0] is a mapping given by F[J]: G — [0, 1].

DEFINITION 3.2 Let G be a classical group and (F, A) be an
intuitionistic fuzzy soft set over G. Then (F, A) is called an
intuitionistic fuzzy soft group over G if it satisfies

(1) fp (- ) 2 w0 (0 A g (v) and pg (x - y) < 95 () V
Vi)

(2) /'tﬁ[(;](x) = ﬂﬁ[(;](xil) and Vﬁ[(;](x) = Vﬁ[(;](x%%

forall x,y€G and de A.

ExaMPLE 3.3 Let G={e,x,y,z} be
binary operation defined below:

the group with the

e|lx|y]|=z
ele|x|y|z
x|x|zlel|y
y|yle|lz|x
z|lz|y|x|e

Let A={0,& x, ¢} be the set of parameters. For each para-
meterd € A, F [0] is an intuitionistic fuzzy subgroup of G,
where F[0] is a mapping given by F[6]: G — [0, 1]. For each
parameter we define

ﬁ[d]={<e,0.65,0.34>, (x,0.75,025), (1,0.71,0.22),

<z,o.67,0.32>},
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{ €,0.88,0.12), (x,0.83,0.11), (,0.71,0.19),

{ )
(2,0.75,021)},
{<e,0 72,021), (x,0.69,0.31), (y,0.84,0.16),
(2,0.79,0.19)},

{

)
)

{ €,0.69,0.31), (x,0.58,0.41), (1,0.62,0.32),
)

<z071027}

Corresponding t-norm and s-norm are defined as

aAb=max{a+b-1,0} and a Vb=min{a+b,1},

for all a,b €[0,1]. Each F[d] satisfies the conditions of intu-
itionistic fuzzy subgroup of G. Hence (F, A) ={F[J]: J€ A}
is an IF-soft group over G.

THEOREM 3.4 An IF-soft set (E, A) over G is an IF-soft group over
Gifand only iffor all J€ A, ,aﬁm(x ’ y_l) = /‘ﬁ[()](x)A /“ﬁwl()’)
and yy ;(x- y < 7ﬁ[é](x)v Vin(y) forevery x,y €G.

PROOE. Suppose that (F, A) be an IF-soft group over G.
By definition we have

My D2 gt (O g (v = 4 (OA gt (),

and
Vit Y S 2V (V= 230V 705(9).

This implies that A (% y = Ay 5 (X)A g ,(y)  and
Ven(X: y < ViV 75,,(y) for every x, y € Gand J€ A.

Conversely, let s (x-y™)2 s, (X)Au (y) and
)/ﬁm(x-y’l) < ;/ﬁm(x)V V() for every x,y € G and de A.
We show that for each deA. F[J]= (U0 Vi) 18 an
IF-subgroup of G. Since

H €02 1 (OA p ()= 1 (<7,

and
Vil S 75 (OV ()= (x7),
for all xeG by supposition. This implies that

Ui 5(X) 2 pyg (x ") and T () S T (% ") but then
572 1 (A ()= 11, (),

and
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D@ XS 7 @OV 7 ()= g3 ().

This  implies  that (x N> /JF[()](.X') and
ﬁ[)](x‘1)< Py (®)- Thus we have s (ﬂ(x’l)z Ay (%)

and . (x")=yp. (x) for all xeG and JeA.

Flo] F(0)
Finally we show that s  (x-y)2x; (X)Ax; () and

]/ﬁ[a](x y)< ]/ﬁm(X)V }/ﬁm(}/). Since
Moy )2 g (OA g (v = (OA gt (9),
and

Vi 7S 7y (RV 7’16[01()’_1) = T2V 755 ()-

This implies that ,uﬁm(x-y) Zﬂﬁ[d](x)A ,aﬁm(y) and
p ﬂ(x -y < b é](x)V b a]( y) for all x, y € G. This completes
the proof.

THEOREM 3.5 Let (F, A) be an IF-soft group over
G and x€G. Then for all J€ A, iy ,(x-y)= tty5(y) and
Vi X 2)= 73, (¥) for every y € G if s35(x) = tty5(e) and
Vi) = g5 (€)-

THEOREM 3.6 Let (I:“, A) and (G, B) be two IF-soft groups
over G. Then so are (F,A) /\(f},B) and (F,A) A (é, B).
PrOOE. We know that (F,A)A(G,B)=(E,Ax B), where
Z[0, el = F[d]N Glé] for all (4, €) € A X B, that is,

Z(6,61= (i () A (30,740, (I 73, (0),

for all (d, ¢) € Ax B. Now for any (J,¢) € AX B, since (15, A)
and (G, B) are IF-soft groups over G, for all x,y€G and
(0,¢6) € AX B, we have
(Lig oy N Mg ) (X ) = iy (X Y) A gy (X )
2 {515 (A p517(P)} Mty (A ()}
= {17 () A (Y Aty ) (9 A ()}
= (i N i) () Al gy A f1,) (D)

also
(/‘ﬁ[(;] /\ﬂ@[é.])(xil) = ﬂﬁm(xil) /\/l@[é.](xil)
= /‘ﬁm(x) A/‘ém(x) - ('”ﬁ[o“l/\ ﬂé[eJ)(x)’

and
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DoV Yera) (X ¥) = P (- IV Jig (- y)
<V 2aa O e OV 26, (0)}
=iV 2o NV (D V 2610}
=iV 7@[61)(x)v(7ﬁ[a]v Ter) ()b

also

UiV Vo) &)= 3y (V75 (7
=Y ) = DV 75, (2)-

This shows that (ﬁ,A)?\(é,B) is an IF-soft group over
G; The pAroof of (l:",A)ﬁ (G,B) is similar to the proof of
(F,A)A(G,B).

THEOREM 3.7 Let (13, A) and (G, B) be two IF-soft groups
over G. Then so are (F,A)V(G,B) and (E,A) (G, B).
PROOE. We know that (F,A)¥(G,B)=(Z,AxB), where
E[d,6]= F[6]U Gl for all (J,6) € Ax B, that is,

[1]>

[0,61= st ()Y st (), 7 () A 7y (),

for all (d, £) € AX B. Now for any (d, £) € A X B, since (15, A)
and (G, B) are IF-soft groups over G, for all x,y€G and
(,¢) € A X B, we have
(g~ ey V- Y) = pt (X )N pt (X y)
2 {4, (At (D} (e, (0 1 (9}
=ty (O st (ML (DY st (V)
= (ﬂﬁ[,ﬂ ﬂé[‘g])(x)A(ﬂ,:-m ﬂém)()/),

also

gV # )T =t ()Y e (67
= Ay OV My ()= (v 5, (%),

and

e A Vo)X 2= Vg (- I A D (X2 9)
VsV Ve O AL OV 7 (1))
= i ) A 225 NV O A g, (D)
= (7}3[9]\/ 7@[5])(X)V(7ﬁm v }/@[g])(y),

also

g N V) )= VeaX DA A Vg% D)
= o) A V()= (g g A P, ) ().

This shows that (F A)v(G B) is an IF-soft group over
G. The proof of (F A (G B, is similar to the proof of
(F,A)v(G,B).

THEOREM 3.8 Let (1:", A) and (G, B) be two IF-soft groups
over G. Then so is (F, A)N (G, B).

PrOOE. We know that (F,A)N(G,B)=(E,C), where
C=AUB. Now for any e C and x, y € G, we consider the
following cases

Case 1: For any J€ A — B, we have
U 06 V= 1, (5 )2 (I f1,(7)
= dey (DA 1 (),

also g, (x™) =, (x7)= g (%)= g (x), and
Ve P)= V% VS 1OV ()
=725V 2, (),
also yz (x7) =y (7 =y () =z ().

Case 2: For any o€ B— A, we have

A (X 9= 5 (6 ) 2 fley (O 14, ()
= Uz (XA g25(),

also /{ém(xil) zﬂé[(;](xil) zﬂ@[(;](x) :/l_e‘[r)«](x): and

V20X )= 261 ) S 760XV pe5(y)
= J’ém(x)v 7z(¥)s

also Vé[é](x_l) = 70‘[5](9‘_1) = 76[(5](") = 7é[J1(x)-
Case 3: For any de AnB, we have My Ve and
7 51 P 7 ¢ Analogous to the proof of Theorem 3.6, we have
/‘ém(x ) 2 fl g (x)A /‘ém(}’) and Vém(x y)< VE[aq(x)V Vém(y)’
“1\ _ -1y _

also ,aém(x )—,aéw(x) and ;/ém(x )—}/é[(ﬂ(x). Thus
in any case we have ﬂfw](x -y) Zﬂém(x)A ,aém(y) and
V@& NS 72, OV . (). Thus (F,A)N(G,B) is an
IE-soft group over G.
THEOREM 3.9 Let (1:", A) and (G, B) be two IF-soft groups
over G. Then so is (F, A)U(G, B).

DEFINITION 3.10 The necessity operation on an intuitionistic
fuzzy soft set (F, A) is denoted by A (F, A) and is defined as
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oF ,A)= Kx,,umﬁm(x),/_zuﬁm(x» :xeGandJd e A}.

Here u  ; (x) is the fuzzy membership degree that object x
holds on parameter J, 7R the fuzzy member.ihip degree
that object x does not hold on parameter J, and F is a map-
ping F: A — IF(G).

DEFINITION 3.11 The possibility operation on an intuitionis-
tic fuzzy soft set (F, A) is denoted by O(E, A) and is defined as

0(1:",A) = {<x’]7<>ﬁw](x)’7oﬁ[{n(x)> :xeGando e A}.

Here g 5/(x) is the fuzzy membership degree that object x
does not holds on parameter 0, J 5 (x) is the fuzzy mem-
bership degree that object x hold on parameter o, and Fisa
mapping F: A= IF(G).

THEOREM 3.12 Let (F, A) be an IF-soft group over a group
G. Then

(1) oF,A)isan IF-soft group over a group G,

(2) O(F,A) is an IF-soft group over a group G.

PROOE. (1) Let (I:“, A) be an IF-soft group over a group G
and let for any x, y € G and J€ A, we have

Hpn(x-y)=1=p . (x-y)
S1={,(OA 22, ()}
= V{ﬂuﬁm(x)A A (O}
=y NV g ()
= (1= 5 OV = g, (7))
=y WV 2 (),

also
/_luﬁ[d\](x_l) =1 _/’uﬁm(x_l) =1t () = ()

Hence (15, A) is an IF-soft group over G.
(2) The proof is similar to the proof of (1).

THEOREM 3.13 Let G be a classical group and (F, A) be an
IF-soft set over G. Then (F, A) is IF-soft group over G iff for
arbitrary 4,0€[0,1], ifﬁ[d"](w) # @, then (1:",A)(,3ﬁ) is a soft
group over G.

PROOF. Let (13, A) be an IF-soft group over G and
X,y € I:“[d“] (1.0 for arbitrary 4,6/€[0,1] and J € A. Then, we
have ,am](x) A, yFm(x) < and pp5(y)2 4, 70/ Y) <4

Since (F, A) is an IF-soft group over G, then we have
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/lﬁw](x ) Zﬂﬁ[{j](x)A/zﬁm(y) >AANA=A,

and
Vi XNy IV (SOVO=0.
Therefore, x-ye F (4], Furthermore [()](x N=
F[(;](x) >/ and ;/Fm(x = ypm(x) <d.So x'e F[J] (L6)"

Hence (F,A)( 4.0 18 a soft group over G. Conversely, suppose
that,
Mo (%o~ Y0 ) 2t (%)A t,1(y,) and
Vi1 o ¥s ) £ 7 056V 711 (Vo)

for x,, y, € G and € A. Let us assume that, ,aﬁ[(;](xo ~y;l) 2
Mg J](xO)A A, J]( A ). This implies

-1
P Xy Y0 ) <l (XA 15, (3, )-

Let fp,(%0)= 41> Hp(¥y) =4, and /Jﬁ[{;](x0~y()'l)=£3.
If we take A= 4 A 4,, then X, vy 9213[5](,;,,9). For each 6,

,aﬁm(xo)zi1 221 Aiz =4,

and

,aﬁm(yo)z 22 > 21 A Jz =A.

But by choosing 6, satisfying the condition 7' ()](x )<

and y; (y,)<0, we have X, ), € F[ﬁ](/ »- This contradict

with the fact that (F A)(,.0 1s a soft group over G. In case
V1% Yo VE 7 105XV 7 415,(3,)» we can obtain this result

in similar way.

THEOREM 3.14 Let (13, A) and (G, B) be two IF-soft groups

over G. Then

(1) (F,A)A(G,B)),,, =(E,A),, N (G.B),,»
) (F,A)OG,B),,,=(FA),, O(G,B),,,
3) (F,ANG,B)), ) =(FA),,N(G,B),
4) (F,A\U(G,B)),,, =(F,A), UG,B),.

PROOF. (1) Let (15, A) and (G, B) be two IF-soft groups over
G and ANB#¢. We know that (£,C)=(F,A)A(G,B),
where C= AN B and Z[d] = F[J]N G[J] for all e C. Now
for any o€ C and x € G, we have
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THEOREM 4.3 Let (13, A) and (G, B) be two intuitionistic
fuzzy soft groups over G, and G, respectively. Then the car-
tesian product (F,A)® (G, B) is an intuitionistic fuzzy soft
group over G, X G,.

X € (L0 O i)
Qﬂﬁ[(ﬂ(x)/\/l@m(x)— A
S /zﬁ[{ﬂ(x) > fand ,aém(x) >/

S xX€ (ﬂﬁm)(/:,f/) a (ﬂé[ﬂ)(/:,ﬂ)’

PROOF. Let (13, A) and (G, B) be two intuitionistic fuzzy

soft groups over G, and G,, respectively. For any

and (%, ,)5(x,,7,) € G, X G, and (J, ¥ € A X B. We have
xe (]/ﬁ[’ﬂu ]/G["])(/ 9 ﬂﬁ[a]xém]((xv)’l)' (x,,9,))= ﬂﬁ[o]xéw](xl ENSRS)

F[é](x) v 7G[é](x) <0 = ﬂﬁ[(n(xl “X,) Aﬂé[zs](yl “¥,)
m(x) d or ;/Gm(x) <d 2 { i 5(x)A pp5(x,)E A

©XEe (7/ [d] (4,0) (]/G[é])

This shows that ((F, A) A (G, B)),, ,, = (F, A) , ,, A (G, B),, -
The proofs of (2), (3) and (4) are similar to the proof
of (1). d

4. Cartesian Product of
Intuitionistic Fuzzy Soft Groups

also

In this section, we define cartesian product of IF-soft groups
and investigate some related properties.

DEFINITION 4.1 Let (ﬁ, A) and (G, B) be two intuitionistic
fuzzy soft sets over G, and G, respectively. Then the cartesian
product of IF-soft sets (F, A) and (G, B) is defined as

(F,A)®(G,B)=(P,AXB),

where P[J,0]= F[J]x G[0]
(6, e AXB.

Here  #51600)(%: ¥) = M%) At 5(y) and 7 b1o1
(x,9)= yﬁm(x) vyém(y) for all (x,y)eG,XG, and (4, 19) d
€ AXB. an

:<ﬂﬁ[d]xé[ﬂ]’7ﬁ[§]xéw]> for all

DEFINITION 4.2 An intuitionistic fuzzy softset(l:" ,A)® (é, B)
over G, X G, is called an intuitionistic fuzzy soft group over
G, X G, if it satisfies
(1) ’”ﬁ[é]xé[ﬁ]((xl’yl) ' (xz’yz)) 2

ﬂﬁ[o‘]xéw](xl ’}’1 )Aﬂﬁ[o‘]xéw](xz’ }’2)§
) 7F”[o‘]xé[19]((x1’y1)'(xz’yz)) S

also

7ﬁ[d]xé[zs](x1’y1)v 7 [01xG [9] (xz’yzzi
(3) ﬂﬁ[/)‘]xé[ﬂ](xl’yl):’aﬁ[z)"]xé[ﬂ]((xl’yl) ) and
_ -1
(xl’yl)_yf’[(ﬂxé[ﬂl((xl’yl) ),

7/ﬁ[{>‘1xéw

Hence this shows that (ﬁ,A)@(é,B} is an intuitionistic
fuzzy soft group over G, X G,.

forall(x,,9,),(x,,y,) €G, XG, and (J, %) € AXB.
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{0/ (YDA fg5/(y)}
= {5 (%)) A g (¥ YA

{305 (%,) A e 99(3)}
= ﬂﬁmxé[ﬂ]("vJ’l)A

ﬂﬁ[é]xéw](xzs)’z)’

yﬁ[&]xé[ﬂ]((xl’yl)'(xz’yZ)):]/ﬁ[()]xé[ﬂ](xl .xz’y1 ‘)’2)

= VX XY Ve (0 )
<DV 72}V
{]/GM]()/I)V 7@[0]()/2)}
= (7 )V T PV
Vi )V 2652}
F[d]xG[ﬂ](x 24 WV
7ﬁmxéw1(x2’yz)’

ﬂﬁ[ﬁ]xé[ﬁ]((xl’ e )_1) = /”ﬁ[()"](xl _1) Aﬂé[ﬂ](yl _1)
F[J](xl) Aﬂé[g](yl)
zﬂﬁmxé[z9](x1’y1)’

Vg [01xG [0]((x1’y1)_1)=7ﬁ[()‘](x1 _l)vyém](% _l)
zyﬁ[[;](xl)v]/é w](}’])

=7 tixé [191(x1’y1)'
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In this paper, we introduced the notion of the intuitionistic
fuzzy soft groups and we studied this structure. In addition,
we provided relationship between intuitionistic fuzzy soft
groups and (4, #)-level subsets. Finally, we proved some
results on direct product of intuitionistic fuzzy soft groups
under soft functions.
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