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1. Introduction: The concept of an intuitionistic fuzzy set was introduced by K. T.
Atanassov [3,4,5] as a generalization to the notion of fuzzy sets by L.A. Zadeh [20]. R.
Biswas [6] was the first to introduce the intuitionistic fuzzification of algebraic structure
and developed the concept of intuitionistic fuzzy subgroup of a group in [4]. Later on many
mathematicians worked on it and introduced the notion of intuitionistic fuzzy subring,
intuitionistic fuzzy sub module etc. The theory of fuzzy sets has developed in many
directions and is finding applications in a wide variety of fields. Rosenfeld in 1971 used
this concept to develop the theory of fuzzy group. Aktas and Cagman[1] studied the basic
concepts of soft set theory and compared soft sets to fuzzy and rough sets, providing
examples to clarify their differences. They also discussed the notion of soft groups.
Cagman and Enginoglu[7] modified the definitions of soft set operations and gave a
decision making method called Uni-int decision method. F. Feng et.al [8]defined the
concept of soft semi rings. Ali et.al [9] defined some new operations on soft set theory
such as extended union and intersection, restriction union and intersection. K.Hayat et.al

[13] defined applications of double-framed soft ideals in BE-algebra.In 1999, Molodtsov
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introduced soft set theory [16] as an alternative approach to fuzzy set theory [20] defined
by Zadeh in 1965. After Molodtsov’s study, many researchers have studied on set
theoretical approaches and decision making applications of soft sets. For example Maji
et.al [14,15] defined some new operations of soft sets and gave a decision making method
on soft sets. Sezgin and Atagun [17,18] studied on soft set operations defined by Ali et.al
[9].

In this study, a group structure on intuitionistic fuzzy soft set called intuitionistic fuzzy soft
group is constructed and some of its properties are investigated. Also (t,s)-level set of a

intuitionistic fuzzy soft set is defined and some of its properties are obtained.

2. Preliminaries:
In this section , we recall basic definitions of soft set theory that are useful for
subsequent sections. For more detail see the papers [11,12].
Through out the paper, U refers to an initial universe, E is a set of parameters and
P(V) is the power set of U. c and > stand for proper subset and super set, respectively.
Definition 2.1[12] For any subset A of E, a soft set A, over U is a set, defined by a
function A, , representing the mapping A,: E — P(U). A soft set over U can also be
represented by the set of ordered pairs A, = { (X, A, (X)) ; X € E, A, (X) € P(U) }. Note that
the set of all soft sets over U will be denoted by S(U).
Definition 2.2[12] Let A, n €S(U). Then
(i) If A(e) = @ for all e € E, A is said to be a null soft set, denoted by @.
(i) If A(e) = U for all e € E, A is said to be an absolute soft set, denoted by U.
(ili) A is a soft subset of u, denoted A € p, if A(e) € p(e) for all e€ E.
(iv)  Soft union of A and p, denoted by A U ., is a soft set over U and defined by
AU u: E - P(U) such that (A U p)(e) = A(e) U u(e) forall e € E.
(v) A=p,ifACSpandA 2 pn.
(vi)  Soft intersection of A and p, denoted by A N ., is a soft set over U and defined
by AN E— P(U) such that (A N w)(e) =A(e) N w(e) forall e € E.
(vii)  Soft complement of A is denoted by A® and defined by A® : E — P(U) such that
AC(e) = U/A(e) forall e € E.
Definition 2.3[12]: Let E be a parameter set, S ¢ E and A: S — E be an injection function.
Then

SU A(s) is called extended parameter set of S and denoted by &.
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If S=E , then extended parameter set of S will be denoted by ¢.

Definition 2.4[20] : Let p; : U — [0,1] be any function and A be a crisp set in the universe
‘U’. Then the ordered pairs A = {(X, n 1 (X)) / x € U} is called a fuzzy set and 4 is called
a membership function.

Definition 2.5[3]: An intuitionistic fuzzy pair ((R,X); G ) is called an intuitionistic
fuzzy soft set (briefly IFS-set) over U where @ and A are mapping from A to P(U).

For an IFS-set {((@A); G) over U and two subsets y and & of U, the y-inclusive
set and the &-exclusive set of  ((a A); G), denoted by i, (a@; y) and e (A;5)

respectively, are defined as follows.
i (@y)={xeAlyca(x)}and e,(A,8) ={x€A /S S A(x) } respectively.
The set IF, (a, X)(yﬁ) ={xeA/yc a(x), §< A(x) } is called an intuitionistic fuzzy
including set of ((@,1); G) . Itis clear that IFa (0, A) (5 = ia (X;Y) Nea(A; ).
From now on, we will take G, as set of parameters, which is a group unless
otherwise specified.
Note:2.6 Let As = (@5 , fs ;E ) be an intuitionistic fuzzy soft set over U. We will say that
As(e)= (@s(e) , Bs(e)) is image of parameter e € E.
Definition 2.7: Let A, and Az € IFSg(U) .Then
(1) If a,(e) =@ and Ba(e)=U for all e€ E, A, is said to be a null intuitionistic
fuzzy soft set, denoted by @, = (@,U,E).
(i) If as(e) = U and Ba(e)=0 for all e€ E , A, is said to be an absolute
intuitionistic fuzzy set, denoted by @, = (U, @,E).
(iii) A, is an intuitionistic fuzzy soft subset of Az, denoted by A, € Ag, if a,(e) S
ag(e) and B4 (e) 2 Bg(e)forall e € E.
(iv)  Anintuitionistic fuzzy soft union and intersection of A, and Ag, denoted by
(aa U ag) : AUB — P(U) such that (o U ag)(e) = ax(e) U ag(e) and
(Ba N Be)(e) = Ba(e) N Bp(e) foralle e E.
Also (o Nag) : ANB — P(U) such that (ay N ag)(e) = a,(e) N ag(e ) and
(Ba U Bp)(e) =PBale) UPp(e)foralle eE.
(v)  Anintuitionistic fuzzy soft complement of A, is denoted by AAC and defined by

M E- P(U) x P(U) such that A,°(e) = {(e, ax(e), Ba(e)) /e €E }.
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3. INTUITIONISTIC FUZZY SOFT ACTION SUBGROUP
In this section, first of all we give the definition of soft intersection group (Soft int-group)
defined by Cagman et.al[1]. Then, we define an intuitionistic fuzzy soft action group (IFS-
group) structure and investigate some of its properties.
Definition 3.1[14]: Let G be a group and @; € S(U). Then @ is called soft intersection
groupoid over U if @5 (xy) 2 @g(X) N Og(y) forall x,y € G.

If , for all x € G, the soft intersection groupoid satisfies @ (x™1) = @¢(X) , then B¢
is called a soft intersection group over U.
Definition 3.2: Let G be a group. Let A: G — G be injection function. Then A¢ = (&@,5; G )
€ IFS;(U) is called an intuitionistic fuzzy soft action groupoid (IFS-groupoid) over U if
Ac(Xy) 2 A¢(X) N Ag(y) for all X, y € G. Here A;(Xy) 2 A¢(X) N A (y) means that

d&(xy) 2 @(x) N @&(y) and B(xy) € B(x) N B(y).

Definition 3.3: Let A; be an intuitionistic fuzzy soft action groupoid over U. If Ag(x™1) =
Ag(X), then A is called an intuitionistic fuzzy soft action group (IFS-group) and denoted by
Ag-
Clearly, a IFS-set ((O(_G, E); G ) over U is called an intuitionistic fuzzy soft action
group
(briefly 1FS-group) over U if it satisfies:
(IFS-Gy) oG (xy) 2 TG (x) N TG (y) and Be(xy) S Be(X) U Ba(y),
(IFS-G,) ag(x~1) = ag(x) and Bg(x 1) = Bg(x) forall x, y € G.
Example 3.1: Assume that U = {uy, uy, us,..., uy4} is a universal set and G = Zs be the
subset of parameters. We define an IFS-set A; by
oG (0) = {uy , up,u3,...,us} and Bg (0) = {uqg, us2}
oG (1) = {uy, up,u3,...,us} and Bg (1) = {ug, sz, ug3, ur4}
ag (2) ={uz, uz, ue} and Bg (2) = {us, us, ugp, ugy, Ugz, Uss}
ag (3) ={uz, uz, ue} and Bg (3) = {us, us, usg, Ugy, Uz, Uss}
oG (4) = {uy, up, uz,...,us} and Bg (4) = {ug, usp, uyz, ugs}
Here A; is not an IFS-group over U , because here B¢ (1.4) € B (1) U B¢ (4).
Example 3.2: Consider the group G = { 1,w,w?} with respect to the binary operation
complex number multiplication” where w is the imaginary root of unity. Clearly, an IFS-
set
A ={(1,0.9,0.1), (w, 0.6,0.2), (w?,0.6,0.2)} is an IFS- group of the group G.
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Definition 3.4: Let A; = (oG, Bg; G) be an IFS-set over U. If, for all x € G, oG (x) U Bg(X)
= U, an IFS-set A; = (ag, Pg; G) is called full IFS-set.
Example 3.3: In example: 3.1, if we take as (o (x))¢ = Bg(x) forall x € G, thenA; isa

full IFS-set and so A; is an IFS-group .

Theorem 3.1: Let A be full IFS-set over U. Then A is an IFS action group if and only if
o Is soft int-group.
Proof: The proof is clear from Definition: 3.1 and 3.2.
Theorem 3.2: Let A be an IFS action group over U. Then,
(1) Aq(e) 2 2Ag(x) forall x € G.
(i)  Ag(xy) 2 Ag(y) if and only if A;(X) = Ag(e).
Proof: (i) Since A¢ is an IFS action group over U,
aG(xx) 2 (X) N oG (x ) = TG(X) N A (x) = Tg(x)
Ba(xx™1) € Bg(X) U Bg(x1) = B (X) U Bg(x) = Bg(x), forall x € G.
(if) Suppose that Ag(xy) 2 Ag(x) for all y € G. Then by choosing y = e, we have
that
ac(x) 2 G(e) and Be(x) S Ba(e), 0 Ac(x) 2 Ac(€) , by (i) Ac(x) = Ac(e).
Conversely, suppose that Ag(X) = Ag(e). Then
oG (xy) 2 oG (x) N ag(y) = ag(e) N oG (y) = ag(y) and
Ba(xy) € Bc(x) U Ba(y) = Ba(e) U Be(y) = Ba(y)-
Theorem 3.3: An intuitionistic fuzzy soft set A; over U is an IFS action group over U if
and only if (X y™1) 2 A5(X) N Ag(y) forall x, y € G.
Proof: Assume that A be an IFS action group over U. Then
ac(xy™ ) 2ac(x) N oG (y™!) = TG(x) N ag(y) and
Be(xy™) € Ba() UBc(y™) =Bc(x) U Bs(y) forall x,y € G.
Conversely, let Aq(Xy™1) 2 A¢(X) N Ag(y) forall X,y € G.
If we take x = e,
oG (y™") 2aG(y) and Bg(y~") < Bg(y). Hence,
ac(y) = G (y" H ™) 2 (y ) and Be()=Be((y ™)™ SBal(y™).
Thus, Ac(y) = Ac(y ™).
If we take x # e,

ac (xy) =0 (y"H)™) 28X ndG(y™) = TG(x) N o(y) and
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B (xy) =Bc(x (y™)™") S Ba(¥) U Ba(y™") = Bs(x) U Bg(y) forall x, y €

Therefore, A is an IFS action group.
Theorem 3.4: Let A; be an IFS action group over U. Then A¢(x") 2 A¢(x) for all x € G,
when n € G.
Proof: Suppose that A is an IFS action group over U. Then

0 (x") 2 g (x) N xG(x) N...N &G (X) = qg(x) and

Be (x™) € Ba(X) U Bs(X) U...U Bg(X) = Bg(x), for all x € G.
Thus, 2Ag(x") 22A;(x).
Theorem 3.5: Let A; be an IFS action group over U. If forall X,y € G, ag(xy~ 1) = U and
Be(xy™) =9, then Ac(x) = Aq(y).

Proof:
Forall x,y € G,
W) =G ((xy ™) y) 2ac(xy™") nag(y) = U nag(y) = TG (y) and
GO =0y ™) =ae( x Ty ) 2o (x ) NndGxy H)=ag(x ) nU
=g (%)
Thus, ag(X)=aG(¥).eeevenennnn.n. (1)
Also, B (x) = Ba((xy ™) y) € Ba(xy™") U Ba(y) = 8 U Ba(y) = Ba(y) and
Ba() =Bc(y™)=Ba( x ' (xy™)) EBa(x N UBs(xy " )=Bs(x HU B
=Bc(¥)
Thus, Bg(X)= Bg(¥)-vvvveeevnnn... (2).From (1) and (2), Ag(X) = Ag(y).

Definition 3.5: Let A; be an IFS-set. Then e-set of A, denoted by e, ., is defined as
e, ={xXE€G / Az (x) = Ag(e) }.

Example 3.4: Let us consider Klein-four group over G={ ¢, X, Yy, z } given as in following

cayley table.
e X oy z
e e X oy z
X X e z y
y y z e X
z z y X e
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And, let A; be an IFS action group over U = {uy, u,, us,..., uy} with @andﬁ given as
follows.

oG (€) ={uy ,uz,us} and Bg () = {uy, uy, ue}

oG (x) = {uz, uz,us} and Bg (x) ={uy, us}

oG (y) = {uy, uz, uz} and B¢ (y) = {uz, us}

oG (2) = {uy ,u3,u7} and Bg (2) = {uy, uy, ue}

Then, e, ={e, Z}

=Bs(@) UBcE) =PBg(€) coevvennaannnnn. (1)
From theorem:3.2 , we know that B (e) € Bs(Xy 1) .
Thus, Bg(€) = Be(Xy™V)eevveeennnnn. )

From (1) and (2), A (6) =g (xy 1) andxy~! € e, . Hence e, is a subgroup of G.
Theorem 3.6: Let A and pg be two IFS action groups over U. Then Ag N g is also an
IFS action group over U.
Proof: Let x,y € G. Then,
(@G Nue) (xy ™) 2acxy™) Nuexy™)
2 (o (x) Nag(y) N (e () N ug(y))
= (o (x) NN (a6 (¥) N kg (y))
=(ag Npg)(X) N (@G N Ke)(Y)
And, (Be Nig) (xy™) SBc(xy™) Npg(xy™)
S (Be() UBc() N (e (X) U ke (¥))
= (B () NNV B () N K6 ()
=(Be N )X U Be N 1e)(Y)
This implies that (o N pg) Xy~ 2 (@G N pg)(X) N (o N pg)(y) and
(Be Nue) (xy™) S Be Nue)(X) U (Be N pe)(y). Hence
Ac Nug) Xy™H 2 @A) (Xxy™ ) N (ug)(xy™1)is an IFS action group over U.
Note that A¢ U pg is not an IFS action group over U in general.
Example 3.5: Let G = Z¢ be the set of parameters and U = Z be the universal set. If we

construct two IFS action groups A and p. over U by

a;(0)=2 Be(0)=0
ag(1)={5, 6,9, 16} Bs(1) ={0,1, 4, 12,13, 14, 19}
(=2 Be(=9

a:(3)={5,6, 9, 16} Bc(3)={0, 1,4, 12,13, 14, 19}
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aG(4)=2 Be®) =0
az(5) = {5, 6,9, 16} Bs(5) ={0, 1, 4, 12,13, 14, 19}
And,
HG(0) =2 Bs(0)=9
ne(1) ={7,8, 11,18} Bs(1) ={2, 3,6, 14,18, 19}
(2 ={7,8, 11,18} Bs(2) ={2, 3,6, 14,18, 19}
He(3) =2 Be(3)=9
@ ={7,811,18}  Bc(4)={2 3,6, 14,18, 19}
ne(®) ={7, 8,11, 18} Bs(5) ={2, 3, 6, 14, 18, 19}
Here, (ag U pg)(0) = oG (0) UiG(0) =2
(ag Upg)@)=ag (1) uig(1)=45,6,7,8,9, 11, 16, 18}
(ag Ug)(2) =05 () UinG(2) =2
(ag Ung)B) = B) UicB) =2
(ag Ung)(4) = (0) Uing(4)=Z
Here since (Ag U pg) (3+4) 2 (A¢ VU pg)(3) N (Ag U pg) (4).
Hence, (A; U pg) is not an IFS action group over U.
Definition 3.6: Let H be a subgroup of G, A; be an IFS action group over U and A be a
non-empty IFS set of A; over U. If A is an IFS action group over U, then Ay is called an
IFS action subgroup of A over U and denoted by Ay < A;.
Example 3.6: Let us consider, an IFS action group A; over U in example:3.5, and let
H={0, 2, 4}< G. If we define a IFS set Ay by
@ (0) = @(2) = %(4) = Zand B (0) = Bu(2) = Bu(4) = 0
Then, Ay is an IFS action subgroup of A; over U.

Theorem 3.7: Let A; be an IFS action group over U and Ay , Ax be two IFS action
subgroups of
Ag over U. Then Ay N Ax < A over U.
Proof: Let X, y € G. Then,
Tk Xy ™) =0y ™) Nog(xy™)
= (o (x) N o (y)) N (ax (x) Nag(y))
= (g (x) N (x)) N (@ (y) Nk (y))
= Unk (X) N Ak ()

And, Bunk Xy 1) =Bu(xy™) UBk(xy™)

38 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/

ISSN: 2320-0294[E Impact Factor: 6.765

S Bu®UBHE))  UBk® UBkM=Pu® UBk®) U
Bu ) U Bk ()

= Bunk (X U Bunk (¥)
Therefore, Ay N Ak is an IFS action subgroup over U. Note that A;; U A is not an IFS

action subgroup over U in general.
Theorem 3.8: Let A, be a family of an IFS action subgroups over U for all i € 1. Then
Ni 1 Ag, is an IFS action subgroup over U.
Proof: Let x, y € G. Since Ag, be an IFS action subgroup over U. This implies that
ag, (Xy 1) 2 ag,(x) Nag,(y) foralli € 1. Then
Nier oG, (Xy ™) 2 N erag, (®) N ag, (7)) = (N; e g, X)) N (N; e ag, (¥)) and
Bg, (Xy™) € Bg,(X) U Bg,(y) foralli € 1. Then
Ui e Be,(xy ™) € Ui el(Be, ®) U (Bg, (1) = (Ui e1 Be, (X)) U(Us 1 B, (¥))
Thus, N; e Ag, is an IFS action subgroup over U
Definition 3.7: Let A; be an IFS action group over U. For any x € G, centralizer of
(X, ag (%), Bg (X)) € A defined as follows:
M, (X) = {(h, ag(h), B (h)) € G; xh = hx}.
Example 3.7: Let us consider, an IFS action group A; over U in example:3.5. The
centralizer of
{ (uy, uy, us, uy), (uy, usz, us, uy, ugg, Uy4),( W10, Uy1, Uy, Uss) } Can be obtained as follows
My, (ug, uz,uz,us)={ (ug, U, @), (uy, uz, uz, uy),(ug, u3, Us, Uz, Uy, Ug4),( Uz, ug) }-
Theorem 3.9 : Let A be an IFS action subgroup over U and M, (X) centralizer of x €
G.
Then M, . (x) is an IFS action subgroup of Ag.

Proof: The proof is clear from definition 3.7.

4. (t ,s)-level of intuitionistic fuzzy soft set.
Definition 4.1: Let A, be an IFS- set over U. Then (t,5)-level of an IFS- set A,, denoted

by 2, “),is defined as follows, A,“¥={x € A/@;(x) 2tandB,(x) s }. Here tn's
= 0.

Note that if t =@ or s = U, then A,“={x € A /@ (x) # Band B, (x) = U} is called
support

of A4, and denoted by supp(A,).
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Example 4.1: Let the universal set U = {uy, u,, us, uy, us, ug, uy } be an initial universe
and
E = {e1, e, €3, €4, €5} be the parameter set. If we define an intuitionistic fuzzy soft set as
follows:
o (e1) = {0} and B, (1) = {uy, up, uz}
@y (e2) ={up, uz, ug, us,ug} and By (ez) = {us}
s (e3) = {us, ug, us} and B (e3) = {uy, us}
@, (e4) ={08} and B, (e4) = {U}
ax(es) = {us , us,uz} and By (es) = {up, us}.
Lett={us,u,}ands = {u,,uy, ug} Then A, ) = {es, es}.
Proposition 4.1: Let A, and Ag be two IFS-sets over U. A.B < E. Then the following
assertations hold:
1 A S A 22,8925 forallt,s € Usuchthattns =0 .
2. Ift;Styands, Sy, then A, @522, 15V forallt, ,t,,s;, s, S Usuch that
ty Ns;=0,t; Ns,=0.
3. A=A @AY =20 forallt,s cUsuchthattns =@ .
Proof: Suppose that A, and Az are two IFS-sets over U.
1. Letx € A%, Then @ (x) 2 tand BA(x) Ss.Since A, S Az, t S T (X)E T (%)
and
Ba(x) 2 Bg(x) 2 s, for all x € G. This implies that x € Az ). Hence A, ¢
A
2. Lett; Ct,,s, S5y and x € A, %% Thenaz(x) 2 t, and Bo(x) C s, .
Since t; S t, and s, S s, A (%) 2t; and BA(x) S s;. This implies that x
€ 2, 1,
Hence A, (252 p, (s,
3. The proof is clear .
Theorem 4.1 :Let A, and Ay be two IFS-sets over U. A,B € E and t,s € E such that tns =
@.
Then, (1) P U € M U ED and (2 1P N = (A, N ) E,
Proof:
1. Forallx€eE,letx e A, uagts

= (@4 (x) 2 tand B, (x) € s) U (a3 (x) 2 tand Bg(x) < s).
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@) U ag(x) 2t)or (Bo(x) NBs(x) Ss).
=X € (A UAg)E™,

2. Similar to proof (1).
Theorem 4.2: Let | be an index set and A, be a family of an IFS-sets over U. Then, for

any
t,s € Usuch that tns = @ . Then,

L Uig@a)® € (Uig 2a )

2. nieIO\Ai)(t’s) = (Nier 7\Ai)(t )
Theorem 4.3: Let A, be an IFS-set over Uand {t; : i €l } and {s; : j €l } be two non-
empty family of subsets of U. If t=n{t;: iel},t =u{t;: i€l }and
s=n{s;: j€l}, s=U{s;: j€El}, then

L U MG g, %)

2. Nia 7\A(ti’sj) = )\A(t_’ £)
Proof: The proof is clear from Definition 4.1.
Theorem 4.4: Let A; be an IFS action group over U and t,s € E such that tns = @. Then,
A¢ ") is a subgroup of G whenever it is nonempty.
Proof: It is clear that A" = @. Suppose x,y € Ac ). Then ag(x) 2 tand ag(y) 2 t ,
Be(x) € sand Bg(y) S s.

Now, @G (xy™) 2T NoG(y ™) =aG(x) NdG(y) 2 t.
Also, Be (xy™) S Bc(®) UBc(y ™) =Bc(®) UBc(y) Es.

Therefore, x y~! € A and ;" is a subgroup of G.
Definition 4.2: Let A be a function from A to B and A, , Az € IFS(U). Then, an
intuitionistic fuzzy soft image of A, under £ and intuitionistic fuzzy soft pre image (or
intuitionistic fuzzy soft inverse image) of Ag under £ are the intuitionistic fuzzy soft sets
A( A, ) and A71(Ag) such that

{(x, U, (x), N E(x)) ;X € A}, A(@) =b
(@,U), otherwise

forall ye B and A 1(A5) (X) = Ag(£4(x)), for all x € A, respectively. Here A( A, ) is
called the image of A, under 4 and A~1( Ag)is called the pre image (or inverse image) of
Ag under 4.

Example 4.2: Let U = {uy, u,, usz, uy, us, ug, U tbe a universal set. Let A = {a, b, ¢, d} and

AAa)Y) = {
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B = {e, a, b, ¢, d} be two subsets of set of parameters, and 4 : A—>B, A(x) = x. We define
an IFS-set over U by

oa (a) = {ug, uz} and Bu(a) = {uy,uy, us}
s (b) =@ and Ba (b) = {uy, up, uz}
@(C) = {llz, Uz, Uy, Us, u6} and B_A (C) = {ul}

oa (d) ={us, ug,u7} and Ba(d) = {uy, uz}

And,
@ (e) = {uz uy, us, ug} and B, () = {uy, uz, uz}
@ (b) = {us, ug, uz} and B (b) = {u}
@ (c) = {us, ug, uz3} and B, (b) = {uy, uz}
@ (d) = {us, ug, u7} and B, (d) = {uz , uz}
Then,
A Aa )

{(e» (br U)r (ar (u2! Uz, Uy, Us, u6); (ul)); ( b, (D' U)' (C, @, U)' (d' (ul' Uz, Us, U, u7)' (UZ))}
A1 (Ae)={
(a' (qu Uz, Uy, Us, u6)l (ul)): (b, (uS' Up, u7)r (ul' uZ))r (Cr (uZ' Uz, Uy, Us, u6)' (ul)):

(d,(us, ug, uz), (ug, uz))}.
Theorem 4.5: Let £ be a function from Ato B, A; €A, B S Band A4, A, be two IFS-

sets over U for all i €1. Then,

1. A(Uie Aa) = Ui A(2a).

2. M, € A, 2 A(M) S AN,

3. Ag, S A, 2 A (Ag) SAI(Ag,).
Proof:
1. Foralli€l,anIFS-set A, andy € B,

A (Uiet 2a,)(¥) = {(x, Uier Ugea, @, (), Nier Nyea, Ba, (¥)); X € Ay, A(x) =y }
= Uier{ (% Uyea, @, (3, Nyen, Ba, () X € A, A() =y }
= Uier A(2a,)(Y)-
2.Let Ay, © A4,. S0 A; € Ay, then
A (M) = { (% Uxen, @, (%), Nyea, Ba, () AX) =y }
€ { (%, Uxen, @, (), Nyea, Ba,®); Ax) =y}
= (M) ).
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3.Let Ag, € A, .Then, forallx € A,
A7 (X)) = Ag, (A(X) = {(x T, (A(X),Bs, (A(X))); X E A},
Since A, € Ag, , @5, (A(x)) ST, (A(X)) and By, (£(X)) 2 Bs, (A(X).
Therefore, {(x, ag, (Jf’L(x)),B_B1 (A(x)));x€A } € {(xag, (/L()()),B_B2 (A(x)));x€A }
and
Ap, (A (X)) € A, (A(X)) = A1 (Ap,)(X).
Theorem 4.6: Let £ be a function from Ato B, | be a non-empty index set , B; € B and
Ag, be IFS-set over U for i €l. Then,
1. A7 (Uia As,) = Uia 271 (As)).
2. A7 (Nigr A, ) = Niar A1 (Ag,) -

Proof: For all x € A,

1. A7 (Uia A, )(X) = Uier Ap, (A (X)) = Ui A1 (Ap,)(X) -

2. A (Nig Ag, )(X) = Nier Ag, (A (X)) = Nier h_l()\Bi)(X)-
Theorem 4.7: Let 4 be a function from A to B. Then A71(A(A,)) 2 A, forall A, €
IFS(V).
In particular, if 4 is an injective function, then A71(A(1,)) = A,4.
Proof: For all x € A,

AR = A(A) RE) = {BUa®RE), NBA(AEX);AK) =
A}

D A Thus, A 1(A(AL)) 2 Aa.

Corollary 4.8 :If 4 is one to one function, then A(x ) = 4(x) implies x = x and the last

inclusion is reduced to equality.

Theorem 4.9: Let 4 be a function from Ato B. Forall Az € IFS(U), A7 (A(2A5)) 2 Ap .

In particular, if 4 is a surjective function, then A(A~1(2Ag)) = Ajp.

Proof: Forall x € A,
AR (A))(Y) = U2 (Ap) ()5 x € A A(X) =y}

U{(Ap)A(x);forallx € A A(x) =y}

:{)\B(Y): ify € A(A)
(p,U), otherwise

< @)
Therefore, A(A~1(Ag)) S Ag. If A is one to one function, then y € 4(A) for all y € B and

SO
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AR (Ap)) = As.
Theorem 4.10: Let 4 be a function from Ato B. Then A(A,)E Az © AS A1(AR)
forall A5, Ag € IFS(V) .
Proof: By theorem 4.5, we know that, A(A,)S Az = A L(A(A,)) S A1(Ag)
and from theorem 4.7, A,S A1 (A(2,)),50 ALLE A 1(A).
Conversely, assume that A,<S A~ 1(Ag).Then from theorem:4.5 and 4.9,
A(ADEAATI(AR)) € Ap.
Theorem 4.11: Let 4 be a function from A to B and  be a function from B to C. Then
1.9 (A(A) = (Yo &) (Ay), forall A, € IFS(U).
2.7 (AD)) = (Wo A) L (A, forall A, € IFS(U).
Proof: Consider any A, € IFS(U) and any z € C, then,
Ly (A (M) (2) = V{(A(M)(Y); YE B, ¥ (¥)=2}
=U{{x UG (),NB,(x)x €A, AKX =y}y € BY (y)=2}
= U{(X, % (x),B,(0)); x €4, (P o A) (x) =7}
= (Yoh)(M) (@)
2. Forany A. € IFS(U) and for all x € A ,then
(wo )1 (h) () = (A) ¥ (£(0)
=y (A (R()) = 27 (v () ()
Definition 4.3: Let G be a group and A , v be two IFS-sets over U. Then, product of %q
and v, is defined as follow, for all x € G,
(g * W) (9= U{ A6(¥) N vG(2); ¥, 2 € Gand yz =x}
and inverse of A is Ag '(X)= Ag(x71).
Theorem 4.12: Let Aq, v, and #4g be three IFS-sets over U. Then
(Ag *wg) * A = g * (Wg * Ag).
Proof: Let G be agroup and A¢ ,w, ,#¢ € IFS-setsover U. Then,
((hg *Wg) * £6)0) = U{( kg * wg) ¥) N Ac(2); ¥, 2 € Gand yz =x}
= U{U{(A;(U) Ny (V)): uv =y}N 4g(2); y,z€ Gand yz =

= U{( A (U) Ny (V)N A(2); uvz=x, uyv,zE€ G}
= U{ A (u) N (v (V)N #A¢(2)); uvz=x, u\v,z€ G}
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= U{{Ac(u) N (y (V)N £ (2)); vz =t, v,zE G}; ut=x, UtE
G}
= U{ A (u) N (v *A6)D); ut=X%, uteG}
=[ A * (yg * £c)](X).
So it is associative.
Theorem 4.13: Let A¢ , v, #ig € IFS(U) for all i € I. Then the following assertions hold,
(D) (A *wg) (0= Uyea{ 2@ Nwg(r™ D} = Uyeel AcGy™) Ny} -
(@) (A D™ = ke
B) A S A e rte .
@) A Sy, e A Syt
(5) (Uier i) ™" = Uier Aig "
(6) (Nier Aic) ™ = Niet Aig
(M) (g *¥e)™ =y ™ * A
Conclusion: In this study, some concepts are defined such as an intuitionistic fuzzy soft
action group, (t,s)-level set of an intuitionistic fuzzy soft set, image and pre-image of an
intuitionistic fuzzy soft set. Then, in group theory some properties are extended to an
intuitionistic fuzzy soft group and some results are obtained about an intuitionistic fuzzy
soft action group and (t,s)-level set of an intuitionistic fuzzy soft set.
Future work: | hope that researchers may study the properties of an intuitionistic fuzzy
soft action group in other algebraic structures such as ideals, rings, fields and normal
subgroups.
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