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1. INTRODUCTION

In the real world, we face many problems involving uncertainty and vagueness re-
lated to areas such as economics, engineering, environment, social sciences, medical
sciences and business management. Uncertain data in these applications could be
caused by complexities and difficulties in classical mathematical modeling. There-
fore, researchers need new approaches for mathematical modeling. Some of these
new approaches are fuzzy set theory introduced by Zadeh [44], intuitionistic fuzzy set
theory introduced by Atanassov [4] as a generalized of fuzzy set theory, soft set the-
ory [38], intuitionistic fuzzy soft set theory [4], fuzzy soft set theory [13, 34], neutro-
sophic soft set theory [33] and so on. Recently, the properties and applications on the
neutrosophic soft set theory have been studied extensively (see [15, 17, 18, 19, 20]).

The idea of the soft set which is completely a new approach for modeling fuzzy,
not clearly defined objects, was introduced by Molodtsov [38], in 1999. Then, Maji
et al.[30] defined several operation on soft sets and made a theoretical study on the
theory of soft set. Soft set theory has a rich potential for application in solving prac-
tical problems in economics, social science, medical science etc. Many interesting
results of soft set theory have been studied by embedding the ideas of fuzzy sets and
intuitionistic fuzzy set. Some of them are fuzzy soft sets [7, 6, 8, 13, 21, 26, 34, 37, 39]
and intuitionistic fuzzy soft sets [14, 23, 24, 31, 35, 40, 41]. The algebraic structures
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of soft sets were first studied by Aktag and Cagman [2]. Aktag and Cagman in-
troduced the basic properties of soft sets to the related concept of fuzzy sets as
well as rough sets. Then, they gave a definition of soft group and derived the ba-
sic properties. The algebraic structure of soft set theory has also been studied in
detail [1, 3, 5, 22, 25, 26, 27, 28, 30, 32, 42, 43, 45, 46, 47, 48]. In 2011, Cagman
et al. defined concepts of fuzzy parameterized fuzzy soft set [3] and fuzzy param-
eterized soft set [J] by assigning fuzzy values to the elements of parameter set,
respectively. In 2012, Cagman and Deli [10] defined t-norm and t-conorm products
of fuzzy parameterized soft sets (FP-soft sets) and proposed two decision making
methods called AN D — FP—soft decision making method and OR — F P—soft de-
cision making method. Also they defined means of FP-soft sets [11]. Intuitionistic
fuzzy parameterized soft set was defined by Cagman and Deli [16] and intuitionistic
fuzzy parameterized fuzzy soft set and its operations were introduced by Karaaslan
[29].

In this study, we take parameter set of an intuitionistic fuzzy soft as an intu-
itionistic fuzzy set and so we get a generalization of the soft set [38], fuzzy soft set
[34], intuitionistic fuzzy soft set [35], fuzzy parameterized soft set [13], fuzzy pa-
rameterized fuzzy soft set [8], intuitionistic fuzzy soft set [14], intuitionistic fuzzy
parameterized soft set [16] and intuitionistic fuzzy parameterized fuzzy soft set [29].

From the discussion above, initially we present some basic definitions required
in next sections of the paper in section 2. Then we define concept of intuitionistic
fuzzy parameterized (ifp) intuitionistic fuzzy soft set. After we define set theoretical
operations of the (ifp)—intuitionistic fuzzy soft sets, we investigate some properties
of these operations.We also define i fp-aggregation operator to form 4 fp-intuitionistic
fuzzy soft decision making method that allows constructing more efficient decision
processes. We finally present an example which shows that the method can be
successfully applied to many problems that contain uncertainties.

2. PRELIMINARIES

In this section, we present definitions and some results of soft set, fuzzy set, fuzzy
soft set, intuitionistic fuzzy set and intuitionistic fuzzy soft set theory that can be
found details [4, 8, 12, 24, 34, 36, 38, 44].

Throughout this subsection U refers to an initial universe, FE be the set of param-
eters, P(U) is the power set of U.

Definition 2.1 ([12]). Let U be an initial universe, P(U) be the power set of U, E
be the set of all parameters and A C E. Then, a soft set F'4 on the universe U is
defined by a function fa representing a mapping

fa:E— P(U) such that fa(z) =@ ifx ¢ A

Here, f4 is called approximate function of soft set Fa, and the value fa(z) is a
set called x-element of the soft set for all z € E. It is worth nothing that the set
fa(x) may be arbitrary. Some of them may be empty, some may have nonempty
intersection. Thus, a soft set Fl4 over U can be represented by the set of ordered
pairs
Fy = {((E,fA) T E E,fA(x) S P(U)}
608
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Note that the set of all soft sets over U will be denoted by S(U).

Definition 2.2 ([14]). Let U be an initial universal set. A fuzzy set X over U is a
set defined by a function ux representing a mapping

px U —[0,1]

Here, puyx called membership function of X and the value px(u) is called the
grade of membership of u € U. The value represents the degree of u belonging to
fuzzy set X. Thus, a fuzzy set X over U can be represented as follows,

X = {(u,ux(u)) tu €U pux(u) € [07 1]}
Note that the set of all the fuzzy sets over U will be denoted by F(U).

Definition 2.3 ([4]). An intuitionistic fuzzy set (IFS) X over U is defined as an
object of the following form

X = {(vaX(u)vle(u)) ‘u € U}’
where the functions puy : U — [0,1] and vy : U — [0,1] define the degree of
membership and the degree of non-membership of the element u € U, respectively,
and for every u € U,
0 < px(u)+vx(u) <1.
In addition for all w € U, U = {(u,1,0) : w € U}, @ = {(u,0,1) : uw € U} are
intuitionistic fuzzy universal and intuitionistic fuzzy empty set, respectively.

Theorem 2.4 ([4]). Let X and Y be two intuitionistic fuzzy sets. Then
(1) XY ©VuelU, ux(u) < py(u),vx(u) > vy (u).
(2) XNY = {(u,min{px(u), py (u)}, max{vx(u),vy(u)}) :u € U}.
(3) XUY = {(u,maz{ux(u), py (u)}, min{vx (u),vy(u)}) : u € U}.
(1) X° = {(u, v (), jox () : u € U,

Note that the set of all the intuitionistic fuzzy sets over U will be denoted by
ZF(U).

Definition 2.5 ([14]). Let U be an initial universe, ZF(U) be the set of all intu-
itionistic fuzzy sets over U, E be a set of all parameters and A C E. Then, an
intuitionistic fuzzy soft set (IFS-set) v4 over U is a function from E into ZF(U).
Where, the value y4(x) is an intuitionistic fuzzy set over U. That is, y4(z) =
{(u,ﬁA(x)(u),lA(m)(u)) tz € E,u € U)}, where 7 4(,(u) and lA(m)(u) are the
membership and non-membership degrees of u to the parameter x, respectively.

Note that, the set of all intuitionistic fuzzy soft sets over U is denoted by ZFS(U).

Definition 2.6 ([11]). Let A, B C E, v4 and vp be two IFS-sets. Then, 74 is said
to be an intuitionistic fuzzy soft subset of vp if

(1) AC B and

(2) va(z) is an intuitionistic fuzzy subset of yp(z) Va € A.

This relationship is denoted by y4Cvyp. Similarly, 74 is said to be an intuitionistic
fuzzy soft superset of vg, if vp is an intuitionistic fuzzy soft subset of 4 and denoted

by v427B.
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Definition 2.7 ([14]). Let y4 and vyp be two intuitionistic fuzzy soft sets over
ZF(U). Then, v4 and yp are said to be intuitionistic fuzzy soft equal if and only if
Y4 is an intuitionistic fuzzy soft subset of vp and g is an intuitionistic fuzzy soft
subset of v4, and written by y4=vp.

Definition 2.8 ([11]). Let v4 be an IFS-set over ZF(U). If y4(x) = @ for all
x € I, then 74 is called empty IFS-set and denoted by vs.

Definition 2.9 ([11]). Let v4 be an IFS-set over ZF(U). If va(x) = {(u,1,0) :
Vu € U} for all € A, then 4 is called A-universal IFS-set and denoted by .
If A=E, then the A-universal IFS-set is called universal IFS-set and denoted by

V&

Definition 2.10 ([14]). Let v4 and vp be two IFS-sets over ZF(U). Union of v4
and g, denoted by y4U~vg, and is defined by

74Uy = {(z,7408(2)) 1 x € E}
where
Yaos (@) = {(u,maz{¥ 4 (x)(v), Vp(x) (u)},min{lA(I)(u),lB(w) (w)}) :ueU}.

Definition 2.11 ([14]). Let v4 and vp be two IFS-sets over ZF(U). Intersection
of v4 and 7, denoted by v4Nyp, and is defined by

vae = {(,74A8(2)) 1 x € E}
where
vanp (@) = {(w,min{y a@) (0), V@) (W} maziy o) (W), vy, (W}) 1w € U}

Definition 2.12 ([14]). Let y4 be an IFS-set over ZF(U). Complement of 4,
denoted by 74, and is defined by
Va4 ={(z,7a¢(2)) : z € B}

where y4¢(z) = 75 (x) is the complement of intuitionistic fuzzy set va(z), defined
by

Y4(@) = (7 () (W) Ty ()  w € U}
for all x € F.

Definition 2.13 ([14]). Let v4 and vp be two IFS-sets over ZF(U). A—product of
~v4 and g, denoted by v4 A vp, and is defined by

ya Ay = {((%,9),7arB(2,9)) : (z,y) € E X E}
where
’VA/\B(xa y)) = {(uvmin(ﬂ’mu) (u)nu”yB(z)(u)))vmax(V’YA(m)(u)a V’YB(E)(U))) ‘u € U}
for all z,y € E.

Definition 2.14 ([14]). Let v4 and vp be two IFS-sets over ZF(U). V—product of
~v4 and yp, denoted by v4 V v, and is defined by

ya Vs ={((z,y),vave(,y)) : (z,y) € E x E}
610
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where

Yave(z,y)) = {(u, maw(:u’m(z) (u), Hyp(a) (w))), min(y’m(m) (u), VyB(a) (w)) :ueU}
for all z,y € E.

Definition 2.15 ([8]). Let U be an initial universe, E be the set of all parameters
and X be a fuzzy set over E with the membership function px : F — [0,1] and
vx (z) be a fuzzy set over U for all z € E. Then, and fpfs—set I'x over U is a set
defined by a function yx (x) representing a mapping

vx : E = F(U) such that yx(x) = @ if ux(z) =0

Here, vx is called fuzzy approximate function of (fpfs-set) I'x, and the value
vx(z) is a fuzzy set called x—element of the fpfs—set for all x € E. Thus, an
fpfs—set I'x over U can be represented by the set of ordered pairs

I'x = {(ux(2)/z,7x(x)) : x € E,7x(z) € F(U), px (x) € [0,1]},
It must be noted that the sets of all fpfs-sets over U will be denoted by FPFS(U).

Definition 2.16 ([16]). Let U be an initial universe, P(U) be the power set of U,
E is the set of all parameters and X be a intuitionistic fuzzy set over E with the
membership function px : F — [0, 1] and non-membership function vy : E — [0, 1].
Then, an ifps—set Fx over U is a set defined by a function fx representing a
mapping

fx : E— P(U) such that fx(x) =@ if ux(z) =0,vx(z) =1

Here, fx is called approximate function of the ifps-set Fx, and the value fx(x) is
a set called x—element of i fps-set for all z € E. Thus, ifps—set Fx over U can be
represented by the set of ordered pairs

Fx = {((ux(2),vx (x))/2, fx(2)) : @ € E, fx(x) € P(U), px (), vx (z) € [0,1]}

3. INTUITIONISTIC FUZZY PARAMETERIZED (I fp) INTUITIONISTIC FUZZY SOFT
SETS

In this section, we define intuitionistic fuzzy parameterized intuitionistic fuzzy
soft sets and their operations with examples.

Throughout this work, we use Qx,Qy,Qz,....etc. for ifp-intuitionistic fuzzy
soft sets and wx,wy,wz, ...,etc. for their intuitionistic fuzzy approximate functions,
respectively.

Definition 3.1. Let U be an initial universe, E be the set of all parameters and X
be an intuitionistic fuzzy set over E with the membership function px : E — [0,1]
and non-membership function vy : E — [0,1]. An ifp-intuitionistic fuzzy soft set
Qx over ZF(U) is defined as follows:

Ox = {((nx (@), vx(2)) [z, wx (2)) : v € B,wx(z) € ZF(U)},

where wy : E — ZF(U) and wx (z) is called intuitionistic fuzzy approximation of
i fp-intuitionistic fuzzy soft set Qx.
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Note that, If ux(z) = 0,vx(z) = 1 and wx(z) = @, we don’t display such
elements in the ifp-intuitionistic fuzzy soft set. Also, it must be noted that the sets
of all i fp-intuitionistic fuzzy soft set Qx over ZF(U) will be denoted by Q(U).

From now on, to be more comprehensible we will use wx ((u(z), v(z))/z) instead
of the notation wx (z) for all z € E.

Example 3.2. Assume that U = {uj,usus, us,us} is a universal set and E =
{x1,x9, 3,24} a set of parameters. If

X = {(0.5,0.2)/3017 (0.6,0.3)/373, (1.0,0.0)/x4},

wx (0.0, 1. 0)/3«”2)

wx((0.6,0.3)/x3) = {(0 4,0.3)/us2, (0.8,0.1) /us, (0.6,0.3) /us },

wx ((1.0,0.0)/x4) =
then the Qx is wrltten as follow

Qx = {((0.5,0.2)/z1,{(0.7,0.2)/u, (0.5,0.4) /us}),
((0.6,0.3)/x3, {(0.4,0.3) /us, (0.8,0.1) /us, (0.6,0.3) /us}),

((1.0,0.0) /x4, U)}.

Definition 3.3. Let Qx € Q(U). f wx ((u(z),v(x))/z) = @ for all (u(x),v(z))/z €
X, then Qx is called an X-empty ¢ fp-intuitionistic fuzzy soft set, denoted by Qg , .
If X = &, then the X —empty ¢ fp-intuitionistic fuzzy soft set (Qgz, ) is called empty
i fp-intuitionistic fuzzy soft set, denoted by z. Here, @ mean that intuitionistic
fuzzy empty set.

Definition 3.4. Let Qx € Q(U). If ux(z) = 1, vx(x) = 0 and wx ((u(x), v(z))/x) =
U for all (u(x),v(z))/x € X, then Qx is called X-universal i fp-intuitionistic fuzzy
soft set, denoted by Q3.

If X is equal to intuitionistic fuzzy universal set over F, then the X-universal
i fp-intuitionistic fuzzy soft set is called universal ifp-intuitionistic fuzzy soft set,
denoted by €1;. Here, U mean that intuitionistic fuzzy universal set.

Example 3.5. Let U = {u1, ua, us, us} be a universal set and E = {x1, 29, 3,24}
be a set of parameters. If

X ={(0.2,0.5)/x2, (0.5,0.3) /23, (1.0,0.0) /24 } and

wx ((0.0,1.0)/z,) = @,

wx((0.2,0.5)/z2) = {(0.5,0.4)/u1,(0.7,0.3)/us},
((0.5,0.3)/xz3) = @,

wx ((1.0,0.0)/z4) = U,

then the i fp-intuitionistic fuzzy soft set Qx is written by

Qx = {((0.2,0,5)/x2,{(0.5,0.4) /u, (0,1.0) /us, (0,1.0) /us,
(0.7,0.3) /u4q}), ((0,5.0,3) /x5, @), ((1.0,0) /24, U)}.

Iy = {(1.0,0)/z1, (0.7,0.2) /x4 } and wy ((1.0,0) /1) = &, wy ((0.7,0.2) /z4) = &
then the i fp-intuitionistic fuzzy soft set Qy is an Y-empty i fp-intuitionistic fuzzy
soft set, i.e., Qy = Qs .

612



Faruk Karaaslan /Ann. Fuzzy Math. Inform. 11 (2016), No. 4, 607-619

If Z ={(1.0,0)/x1,(1.0,0)/z2}, wz((1.0,0)/x1) = U, and wz((1.0,0)/x2) = U,
then the ¢ fp-intuitionistic fuzzy soft set )z is Z-universal ifp-intuitionistic fuzzy
soft sets, i.e., Qz = Q.

If X =g and wx((u(z;),v(x;))/x;) = U for all z; € vg, where i = 1,2,3,4,
then the i fp-intuitionistic fuzzy soft set Qx is a universal i fp-intuitionistic fuzzy
soft set, i.e., Qx = Q.

Definition 3.6. Let Qx,Qy € Q(U). Then, Qx is an ifp-intuitionistic fuzzy
soft subset of Qy, denoted by QxCQy, if ux(z) < py(x),vx(x) > vy(z) and
wx ((1(2),v(@))/2) € wy (u(x), v(x))/x) for all z € E.
Proposition 3.7. Let Qx,Qy € Q(U). Then

i QxCOp.

ii. Qp, COx.

iii. QeCOx.

iv. QXgQX- " "

V. QXQQY and QYQQZ = nggz.
Proof. The proofs can be proved easily by using the intuitionistic fuzzy approximate
and membership functions of the i fp-intuitionistic fuzzy soft sets. O

Definition 3.8. Let Qx,Qy € Q(U). Then, Qx and Qy are i fp intuitionistic fuzzy
soft equal, written as Qx = Qy, if and only if px(x) = py(x), vx(x) = vy (z) and
wx((u(e), v(@)) [2) = wy (ulz), v(2)) /o) for all 3 € E.
Proposition 3.9. Let Qx,Qy,Qz € Q(U). Then

i. QXN: Qy and Q)(v: Oy e Qx =Qy.

ii. QXng and ngﬂx = QX = Qy.
Proof. The proofs are trivial. O

Definition 3.10. Let Qx € Q(U). Then, the complement of Qx, denoted by Q5%,
is defined by

0% = {((vx (@), px (@) /7, 0% (@), v(2)) /2)) : @ € B, 0k (@), v(x)) /) € ZF(U)}
where w$ () is complement of the intuitionistic fuzzy set wx (), that is,
w (((x), v(x))/x) = wxe((u(z), v(z))/x) for every = € E.
Proposition 3.11. Let Qx € Q(U). Then

L (Q%)° = 0x.

i Q% =0
Proof. i. Let Qx € Q(U). Then, from Definition 3.10, we know that
0% = {((vx (@), px (@) /2, 0% (@), v(2)) /2)) : @ € B0k (1(x),v(z)) /) € ZF(U)}.
Since (W) (x) = wx ((u(x), v(x))/x),

(Q%)° = {((ux(2),vx(2))/z, (W%) (u(2),v(z))/2)) : x € B,
(W) ((u(x), v(x))/x) € ZF(U)}

- Qx.
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ii. From Definition 3.3, Q¢ = {((0,1)/z,9) : z € E,@ € ZF(U)}. By Definition
3.10, Q% = {((1,0)/2,U) : x € E,U € ZF(U)}. We have that Qf = Q. O
Definition 3.12. Let Qx,Qy € Q(U). Then, union of Qx and Qy, denoted by
QxUQy, is defined by

QxU0Qy = {((xoy (@), vxry (1) /2, wxoy ((u(2), v(z)) /z) - = € B}
Here,
pxoy (x) = max{ux (v), py (2)}, vxoy (¢) = min{vx (z), vy (z)} and
wxoy ((u(@), v(z))/2) = wx (W), v(z))/2) Uwy ((u(z), v(2))/x), for all z € E.
Proposition 3.13. Let Qx,Qy,Qz € Q(U). Then
i. QxUQx = Qx.
i. QxUQe = Qx.
iii. QxUQz = Q5.
iv. QXgQY = QyOQ)(.
V. (QXng)GQZ == ng(Qyogz)
Proof. The proofs can be easily obtained from Definition 3.12. g

Definition 3.14. Let Qx,Qy € Q(U). Then, intersection of Qx and Qy, denoted
by QxNQy, is defined by

Py = {((1xry (@), vxoy (@) /e, wxmy (n(@), v(@) /2) : 2 € B}
Here,

pxy () = min{px (2), py (2)}, vxmy (¢) = max{vx (2), vy (2)}

and

wxay ((p(z),v(x)/z) = wx ((p(z), v(z))/z) Nwy ((1(x), v(x))/x) for all z € E.

Note that here wx ((u(z), v(x))/z) and wy (((x), v(z))/x) are intuitionistic fuzzy
set. Thus, in operations of between wyx ((u(x), v(z))/x) and wy ((u(x),v(z))/x), we
use the operations of intuitionistic fuzzy sets.

Proposition 3.15. Let Qx,Qy,Qy € Q(U). Then
i QxNQx = Nx.
ii. QxNQp = Na.
iil. QxNQz = Qx.
iv. QxﬁQy = Qyﬁﬂx.
V. (QxﬁQy)ﬁQZ = Qxﬁ(Qyﬁgz)

Proof. The proofs can be easily obtained from Definition 3.14. O
Remark 3.16. Let QX S Q(U) If QX 7£ Qq> or QX 7é QE, then QXOQ§( 7& QE
and Qxﬁgg( 7& Qq>.
Proposition 3.17. Let Qx,Qy € Q(U). Then De Morgan’s laws are valid
i (QxUQy)¢ = Q5N0% .
ii. (QxNQy )¢ = Q5005
614
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Proof. i. Firstly, for all x € E,

wixoy)e (@), v(@))[7) = Wiy ((u(2), v(2)) /)

and

(Qx0Qy)° = {((min{vx (), vy (2)}, max{pux (), py (2)}) /2,
wixoy)e ((u(x), v(z))/z)) :

= {((min{vx (z), vy (2) }, max{px (z), py ()})
wxerye((u(x), v(2)) /1)) :
= {((vx (2), px () /2, wxe((u(2), v(z)

= Q5NNS,.
The proof of (ii) can be made similarly.

Proposition 3.18. Let Qx,Qy,Qz € Q(U). Then
i. QxU(QyNQyz) = (QxUQy)N(QxUQ7).
ii. QxN(QyUNz) = (QxNQy)U(QxNN7).
Proof. i. For all z € E,

HXG(YﬁZ)(iL’) = max{ux (z), pyaz(®)}
= max{pux (), min{py (z), pz ()} }
= min{max{pux (z), py ()}, max{px (), pz(x)}}
= min{pyxgy (), kxoz(®)}

= N(XDY)ﬁ(XuZ)( ),

VXG(YﬁZ)(x) = min{vx (z), vyFz(2)}
= min{vx (), max{vy (z),vz(z)}}
= min{max{vx (z), vy (z)}, max{vx (z),vz(z)}}
= min{vxgy (), vxoz(2)}

= V(XOY)ﬁ(XuZ)( )
615
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and

=
-2
uT
—
8
— 3
~
8
~
-
&
>~<
=
—
8
~—
=
8
=
~
=

N (wx (@), v(z))/z) Uwz((p(z), v(z)
= wxoy (u(z), v(2))/2) Nwxoz((u(x), v(z)) /)
= W(xoY)A(xJz) (u(x),v(z))/x)

The proof of (ii) can be made similarly. O

— 3
8
NN

4. Q-AGGREGATION OPERATOR

In this section, we define an aggregate intuitionistic fuzzy set of an ¢ fp-intuitionistic
fuzzy soft set and Q-aggregation operator that produce an aggregate intuitionistic
fuzzy set from an i fp-intuitionistic fuzzy soft set and its intuitionistic fuzzy param-
eter set.

Definition 4.1. Let Qx € Q(U). Then Q-aggregation operator, denoted by 444,
is defined by

Qugg 1 ZF(E) x QU) - ZF(U), Qagqe(X,0x) =%
where

O = {(pag (u), vy (u))/u:u e U

which is an intuitionistic fuzzy set over U. The value Q% is called aggregate intuition-
istic fuzzy set of the Q2x. Here, the membership degree jiqs (u) and nonmembership
degree vqs (u)of u is defined as follows

1
fios, (u) = & DX () P () () /) (1)
zeFE

and )
vos (W) = 1 D X (O () () ) (1)

where |E| is the cardinality of E' and fi, ((u(a),v(z))/z) () is membership degree of
u € U and vy, ((u(a),v(2))/z) (1) non-membership degree of u € U in the intuitionistic

fuzzy set wx ((u(x),v(z))/x).
5. DECISION MAKING METHOD

In this section, we give to choose optimum element a decision making method
using intuitionistic fuzzy set obtained using operation {244, defined as above. We
can construct this decision making method by the following algorithm.

Step 1: Construct an ¢ fp-intuitionistic fuzzy soft set Qx over U,

Step 2: Find the aggregate intuitionistic fuzzy set Q% of ¢fp-intuitionistic
fuzzy soft set Qx,
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Step 3: Find
maz(u) = mar{pgs (u) : u € U} and min(v) = min{vgy (v) :v € U}

Step 4: Find « € [0, 1] such that (maz(u), o)/u € Q% and 5 € [0, 1] such that
(8, min(v))/v € O

it maz(u) _ B _
Step 5: Flnd W = O[/ and W = /BI
Step 6: Opportune element of U is denoted by Opp(u) and it is chosen as

follow ) ,
u,if o >3
Opp(u)= vif o <pf

Example 5.1. In this example, we present an application for the i fp-intuitionistic
fuzzy soft-decision making method.

Let us assume that a company wants to fill a position. There are five candidates
who form the set of alternatives, U = {uq,ug, us, ug,us}. The choosing committee
consider a set of parameters, E = {x1,xo,x3,24}. Fori = 1,2,3,4,5, the parameters
x; stand for ”experience”, ” computer knowledge”, ” young age” and ”good speaking”,
respectively.

After a serious discussion each candidate is evaluated from point of view of the
goals and the constraint according to a chosen subset
X = {(0.7,0.2)/x2,(0.8,0,2)/x3,(0.6,0.3) /z4} of E. Finally, the committee con-
structs the following ¢ f p-intuitionistic fuzzy soft set over U.

Step 1: Let the constructed i fp-intuitionistic fuzzy soft set Qx, be as follows,

Qx = {(0.7, 0.2)/22,{(0.4,0.3)/us, (0.7,0.3) /uz, (0.6,0.2) /us, (0.1,0.5) /us,
(0.9,0.1)/us}), ((0.8,0.2) /5, {0.8,0.1) /1, (0.8,0.2) /uz, (0.5,0.3) /us,
(0.7,0.3) /us}), ((0.6,0.3) /24, {(0.5,0.5) /u1, (0.6,0.1) /us, (0.3,0, 6)/u5})}.

Step 2: The aggregate intuitionistic fuzzy set can be found as,
Q% = {(0.318,0.057)/uq, (0.248,0.100) /uz, (0.295,0.033) /us, (0.158,0.115) /u4,

(0.203,0.100) /u5 }
Step 3: max(u) = 0.318 and min(v) = 0.033

Step 4: (0.318,0.057)/u; € % and (0.295,0.033) /us € Q%

. _ 0.318 _ _ 0.295 —

Step 6: Since o/ < ', Opp(u) = us.

Note that, although membership degree of u; is bigger than ug, opportune element
of U is uz. This example show how the effect on decision making of non-membership
degrees of elements.
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6. CONCLUSION

In this paper, firstly we have defined i fp-intuitionistic fuzzy soft sets and their op-
erations. Then we have presented a decision making method on the i fp-intuitionistic
fuzzy soft set theory. Finally, we have provided an example that demonstrating that
this method can successfully work. It can be applied to problems of many fields
that contain uncertainty. In the future, methods of similarity measure and com-
puting correlation coefficient under 7 fp-intuitionistic fuzzy soft environment can be
improved by researchers.
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