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Abstract - In this paper, we first present the concept of Q- intuitionistic fuzzy soft sets which combine Q-
intuitionistic fuzzy sets and soft sets. Basic properties are introduced along with illustrative examples. We
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1. Introduction

The concept of fuzzy sets was introduced by Zadeh [10] whose basic component is only a
degree of membership. Atanassov [7] generalized this idea to intuitionistic fuzzy set (IFS in
short) using a degree of membership and a degree of non-membership, under the constraint
that the sum of the two degrees does not exceed one. The conception of IFS can be viewed
as an appropriate /alternative approach in case where available information is not sufficient
to define the impreciseness by the conventional fuzzy set. The idea of “intuitionistic Q-
fuzzy set” was first published by Atanassov [8], as a generalization of the notion of fuzzy
set.

In many fields, such as economics, engineering, environment, involve data that contain
uncertainties. To understand and manipulate the uncertainties, there are many approaches
such as probability theory, fuzzy set theory [10], intuitionistic fuzzy sets [7], rough set
theory [20], etc. Each of these theories has its own difficulties as pointed out in [1]. To
address these difficulties, Molodtsov[1] introduced the concept of soft set as a new
mathematical tool for dealing with uncertainties that is free from difficulties. The main
advantage of soft set theory in data analysis is that it does not need any grade of
membership as in the fuzzy set theory. In soft set theory there is no limited condition to the
description of the objects; so researchers can choose the form of parameter they need which
greatly simplifies the decision making process and make the process more efficient in the
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absence of partial information. After Molodtsov’s work, Maji et al.[14] introduced the
concept of fuzzy soft set, a more generalized concept, which is a combination of fuzzy set
and soft set and studied its properties and also discussed their properties. Also, Maji et
al.[15] devoted the concept of intuitionistic fuzzy soft sets by combining intuitionistic
fuzzy sets with soft sets.By using this definition of intuitionistic fuzzy soft sets many
interesting applications of soft set theory have been expanded by some researchers
[9, 11,12, 13, 16, 17,18]. Recently Adam et al. [5] defined a new concept called Q-fuzzy
soft set which combine Q-fuzzy set and soft set. The same authors introduced the concept
of multi Q-fuzzy set and a multi Q-fuzzyparameterized soft set [2], studied their operations
and gave an application in decision making. Based on [5] and [8], we presented the concept
of Q-intuitionistic fuzzy soft sets as ageneralization of Q-fuzzy soft sets.

The rest structure of this paper is as follows: part 2 presents some definitions which will be
used in the sequel. Part 3 discusses the concept of Q-intuitionistic fuzzy soft set. Part 4
introduced the union, intersection, AND and OR operations on a Q-intuitionistic fuzzy soft
set. Part 5 gives the conclusion.

2. Preliminaries

In this section we present the basic definitions of soft set theory, Q-fuzzy set, multi Q-
fuzzy set, Q-fuzzy soft set, intuitionistic fuzzy set,Q- intuitionistic fuzzy set, intuitionistic
fuzzy soft set and multi-Q intuitionistic fuzzy set required in this paper.

2.1. Soft Sets

Definition 2.1[1] A pair (F, E) is called a soft set over U, if and only if F is a mapping of E
into the set of all subsets of the set U. In other words, the soft set is parameterized family of
subsets of the set U.

As an illustration, let us consider the following example.

Example 2.2. Suppose that U is the set of houses under consideration, say U =
{h1, hy,...,hs}. Let E be the set of some attributes of such houses, say E = {ej, €, . . ., es},
where e;, e, . . ., eg stand for the attributes “beautiful”, “costly”, “in the green

29 ¢c

surroundings”, “moderate”, respectively.

In this case, to define a soft set means to point out expensive houses, beautiful houses, and
so on. For example, the soft set (K, A) that describes the “attractiveness of the houses” in
the opinion of a buyer, say Thomas, may be defined like this:

A={e1,62,€3,84,65};

K(ey) = {hy, hs, hs}, K(e2) = {hz, hs}, K(es) = {h1}, K(es) = U, K(es) = {hs, hs}.
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2.2 Q-fuzzy Sets

Definition 2.3 Let X be a non-empty set and Q be a non-empty set. A Q-fuzzy subset A of
X is a function

A:XxQ—1[0,1].

Definition 2.4: The union of two Q-fuzzy subsets A and B of a set X is defined by
(AUB)(x,q) = max { A(x, q), B(x, q) }

forall x in Xand q in Q.

Definition 2.5: The intersection of two Q-fuzzy subsets A and B of a set X is defined by

(A nB)(x, a) =min { A(x, 0), B(x, a) }

forall x in Xand q in Q.

2.3 Multi Q-fuzzy Sets

Definition 2.5 [2] Let | be a unit interval [0, 1], k be a positive integer. U be a universal set
and Q be a non-empty set. A multi Q-fuzzy set AQ in U and q is a set of ordered sequences

Ap={(u.0), u;(u, 9): uE U, g € Q}

where u;: U xQ — I¥.The function uy(u, q),u2(U, q),....u,(u, q) is called membership
function of multi Q-fuzzy set 4, ; and p; (U, Q)+ua(u, @)+...+ug(u, g) < 1, k is called the
dimension of /TQ. The set of all multi Q-fuzzy sets of dimension k in U and Q is denoted
by M*QF(U).

2.4 Q-fuzzy Soft Sets

Definition 2.6 [5] Let U be a universal set, E be a set of parameters, and Q be a non-empty
set. LetM*QF(U) denote the power set of all multi Q-fuzzy subset of U with dimension k=
1. Let A € E. A pair (Fy,A) is called a Q-fuzzy soft set ( in short QF-soft set) over U
where F, is a mapping given by

Fo: A - M*QF(U) such that Fy(x) =@ ifx & A.
Here a Q-fuzzy soft set can be represented by the set of ordered pairs

(Fo.A)={(x,Fy(x)): x € U, Fy(x) € M*QF(U) }

Note that the set of all Q-fuzzy soft set over U will be denoted by QFS(U).
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Definition 2.7 [5] Let (F,, A) and (G, B) €QFS(U). The union of two Q-fuzzy soft sets
(Fo, A) and (Gg, B), is the Q-fuzzy soft set (H,, C), writtenas (Fyp, A) U(Gq, B) = (Hy,
C), where C =AU B forall e € C and

Fo(e)if e€ A—B;
Hy(e)= Go(e)if e€B —A4;
Fo(e)UGgy(e) if e€ ANB.

Definition 2.8 [5] Let (Fy, A) and (G, B) EQFS(U). The intersection of two Q-fuzzy soft
sets (Fp, A) and (G, B), is the Q-fuzzy soft set (H,, C), writtenas (Fy, A) N(Gy, B) =
(Hg, C), where C=AnBforalle € C,

(Hg, C)={e, min {uiFQ(x, q), uiGQ(y, g)}:ue U, g€ Qtandi=l1, 2,....k.

2.5. Intuitionistic Fuzzy Sets

Definition 2.9 [7] Let U be an universe of discourse then the intuitionistic fuzzy set A is an
object having the form A = {< X, p, (%), 4 (x)>x € U},where the functions p (x),

wa(x) : U—[0,1]

define respectively the degree of membership, and the degree of non-membership of the
element x € X to the set A with the condition.

0 <u, )+ AL,

For two IFS,

Aps= {<X, p, (%), 04 (x)> [x € X }
And

Bips= {<X, (%), op(x)>|x € X }
Then,

1. Airs € Bypsif and only if
ta (%) < pp(x), 04 (%) = wp(x)
2. Airs = Bjps if and only if,
() =pg(x) ,0a (%) =wg(x) for any x € X.

3. The complement of A;gg is denoted by A7x¢ and is defined by
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Afrs={<X, 0 (), 1, (X x € X }
4. ANB = {<x, min{p, (x), u, (x)}, Max{wa (x), oz (x)}>x € X }

5. AUB = {<x, max{p, (x), 1, ()}, minfo, (x), 05 ®}>x € X}

6. Oirs = (0, 1) and 1;r5 = (1, 0)

As an illustration, let us consider the following example.

Example 2.10. Assume that the universe of discourse U={x1, X, X3X,}. It may be further
assumed that the values of X3, X», x;and x,are in [0, 1] Then, A is an intuitionistic fuzzy

set (IFS) of U, such that,

A= {< X1, 0.4, 0.6>, < X, 0.3, 0.7>, < X3, 0.2,0.8>,<x4, 0.2,0.8>}

2.6. Q-intuitionistic Fuzzy Sets

Definition 2.11 [8] A Q-intuitionistic fuzzy subset A in X is defined as an object of the
form

A={<(x,9), pa(x, 9), va(x, q) >/ x € Xand q in Q}
where w4 X XQ — [0, 1] and v,4: X XQ — [0, 1] define the degree of membership and the
degree of non-membership of the element x in X and q in A respectively and for every x in
X and g in Q satisfying

0 S .uA(X! q) +VA(X! q) S 1

Definition 2.12 [8] If A is a Q-intuitionistic fuzzy subset A of X, then the complement of
A, denoted A€ is the Q-intuitionistic fuzzy set of X, given by

AC(X’ q) = {< (X! q)! VA(X1 q)’ .uA(X1 q) >/x € Xand q in Q}

Definition 2.13 [8] Let A and B be Q-intuitionistic fuzzy subsets of sets G and H
respectively. The product of A and denoted by A X B is defined as

A X B:{< ((X, y) ’ q)! uAXB((X! y)! q)!VAXB((X1 y)v q) > / X in G and y in H and q in Q}i

where

Ma x B((X, ¥), @) = min {ua(X, 9), ug(y, @)} and va x g((x, ¥), 4) = max {va(x, ), ve(y, a)}.

Definition 2.14 [8] Let A be a Q-intuitionistic fuzzy subset in a set S, the strongest Q-
intuitionistic fuzzy relation on S, that is a Q-intuitionistic fuzzy relation on A is V given by

HV((XI y)! q) =min {MA(Xi q)! HB(yi q)} and VV((X1 y)1 q) = max {VA(X1 q)! VB(y, q)},
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forall xandyinSandqinQ.

2.7 Intuitionistic Fuzzy Soft Sets

Definition 2.15 [15] Let U be an initial universe setand A c E be a set of parameters. Let
IFS(U) denotes the set of all intuitionistic fuzzy subsets of U. The collection (F,A) is
termed to be the intuitionistic fuzzy soft set over U, where F is a mapping given by

F:A - IFS(U).

Example 2.16 Let U be the set of houses under consideration and E is the set of parameters.
Each parameter is a word or sentence involving intuitionistic fuzzy words. Consider
E ={beautiful, wooden, costly, very costly, moderate, green surroundings, in good repair, in
bad repair, cheap, expensive}. In this case, to define an intuitionistic fuzzy soft set means to
point out beautiful houses, wooden houses, houses in the green surroundings and so on.
Suppose that, there are five houses in the universe U given by U = {hq4, h,,..., hs} and the
set of parameters A = {ey, e, e3, e, },where e; stands for the parameter “beautiful’, e, stands
for the parameter "wooden', e; stands for the parameter “costly' and the parameter e, stands
for ‘moderate’. Then the intuitionistic fuzzy set (F, A) is defined as follows:

\

r( hy h, hs h, hs ’>
(0.1,0.6)’(0.2,0.7)’ (0.6,0.2) " (0.7,0.3) " (0.2,0.3)
hy h, hs hy hs )

((0.3,0.5)"(0.2,0.4) " (0.1,0.2) " (0.1,0.3) " (0.3,0.6)

(F,A) = E h, h, hs h, h
(

((0.4,0.3) " (0.6,0.3) " (0.2,0.5)" (0.2,0.6) (0703)

hy ha hs hy
84{(0106) ’(0.3,0.6)"(0.6,0.4) " (0.4,0.2) (0503)})J

\

2.8. Multi Q-intuitionistic Fuzzy Sets

Definition 2.17 [19] Let | be a unit interval [0, 1], k be a positive integer. U be a universal
set and Q be a non-empty set. A multi Q-intuitionistic fuzzy set A, in U and g is a set of
ordered sequences

AQ:{(U,q), :ui(ui q),Vi(U, Q) ue u, qeE Q}

where p;:U xQ — I* and v;:U xQ - I*and . The functions u, (U, q),42(u, q),....1(U, Q)
is called membership function of multi Q-fuzzy set AQ and the functions v, (u, q),v,(u,
q)s-..,Vk(u, q) is called non-membership function of multi Q-intuitionistic fuzzy set AQ;
and 0 < p;(x, q) +vi(x, q) < 1, for i=1,2,....k. k is called the dimension of AQ. The set of
all multi Q- intuitionistic fuzzy sets of dimension k in U and Q is denoted by M*QIF(U).
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Example 2.18 [19] Let U= {u,, u,, us, u,} be a universal set, Q ={p, q } be a non- empty
set, and k = 3 be a positive integer. If AQ is a function from U xQ to I3 then the set
AQ:{((ulv Q)7(02, 03)1(041 05)1(04! 06))! ((ul’ p)a(041 05)a (011 02)’(021 04))1 ((UZ,Q),
(0.3,0.5),(0.2, 0.5), (0.3, 0.4))} is a multi Q- intuitionistic fuzzy sets in U and Q.

Remark 2.19: If v;(u, q) = 0, then the multi Q intuitionistic fuzzy set AQ:{(u,q), wi(u,
q),v;(u, 9): u € U, q € Q} degenerate to the multi Q fuzzy set AQ:{(u,q), ui(u,g):ue Uy, q
€Q}

3. Q-Intuitionistic Fuzzy Soft Sets

In this section we introduce the concept Q- intuitionistic fuzzy soft set and define some
properties of a Q- intuitionistic fuzzy soft set namely, null, absolute, subset, equality and
complement, and give an example of Q- intuitionistic fuzzy soft set.

Definition 3.1 Let U be a universal set, E be a set of parameters, and Q be a non-empty
set. LetM*QIF(U) denote the power set of all multi Q- intuitionistic fuzzy subset of U with
dimension k= 1. Let A € E. A pair (Fyp,A) is called a Q- intuitionistic fuzzy soft set (in
short QIF-soft set) over U where F, is a mapping given by

Fo: A - M¥QIF(U) such that Fy(x) =@ ifx & A.
Here a Q- intuitionistic fuzzy soft set can be represented by the set of ordered pairs
(Fo.A)={(x,Fy(x)): x € U, Fy(x) € M*QIF(U) }
Note that the set of all Q- intuitionistic fuzzy soft set over U will be denoted by QIFS(U).

Example 3.2 Let U= {u,, u,, us, uy, us} be a universal set, Q ={p, q, r} be a non- empty
set, and E= {e,, e,, es, e4, e} be a set of parameters. If

A={e,, e,, e5} CE,

Fo(e1)={((u1,p),(0.2, 0.3)), ((u1,0).(0.4, 0.5)), ((u1.1),(0.3, 0.5))}

FQ(eZ):{((ul’p)i(o'L 04))1 ((ul,Q),(O.Z, 03))1 ((ul’r)i(o'g’ 05))1 ((U4,p),(0.2, 06))1
((u4_,CI),(0.3, 04))1 ((u41r)!(0'21 03))}

Fo(e3)={((u1,p).(0.6, 0.3)), ((u1,0).(0.4, 0.3)), ((u1.1),(0.3, 0.2))},

then

(FQ’A):{(eh {((ul’p)!(021 03))1 ((u11q)’(04! 05))! ((ul’r)i(os! 05))})’ (821 {((ulap)1(01v
0.4)), ((11,9).(0.2, 0.3)), ((u1.1),(0.3, 0.5)), ((4s.p).(0.2, 0.6)), ((u4,q).(0.3, 0.4)),
((u41r)!(021 03))})1 (63, {((ul!p)1(06! 03))’ ((u11q)’(04! 03))’ ((ul,r),(03, 02))})}

is Q- intuitionistic fuzzy soft set.

Definition 3.3 Let (Fp, A) € QIFS(U). If Fy(x) = @ for all x € E then (Fj, A) is called a
null QIF-S-set denoted by (@, A).
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Example 34 ((DvA):{(el’ {((ul’p)!(o’ 1))’ ((ulvq)’(ov l))’ ((ul’r)!(ov 1))})’ (62! {((ul!p)’(o’
1))’ ((ul,q),(O, 1))! ((ul,r),(O, 1))’ ((u4!p)’(0! 1))’ ((u4,Q),(O, 1))! ((u4,r),(0, 1))})’ (63!
{((ul,p),(o, 1)); ((ul,q),(O, 1))! ((ulir)’( O! 1))})}

Definition3.5 Let (F,, A) € QIFS(U). If Fp(x) = U for all x € E then (Fj, A) is called an
absolute QIF-soft set denoted by (U, A).

Example 3.6 (U! A):{(eli {((ul,p),(l, O))! ((ul,Q),(l, O))! ((ulir)!(l’ O))})! (62! {((ulip)!(l!
0))1 ((ul’q)’(l’ 0))1 ((ul’r)’(l’ 0))1 ((u41p)’(11 O))! ((u41q)!(01 1))! ((U4,r),(1, O))})! (83,
{((ul,p),(l, O)), ((ul,q),(l, 0))! ((ul,r),(l, 0))})}

Definition 3.7 Let (Fy, A), (Hy, B) € QIFS(U). then we say that (Fyp, A) is a QIF-soft
subset of (H,,B), denoted by (Fy, A) € (Hp, B), if A € B and F(X) € Hy(x) forall x € U.

Proposition 3.8 Let (Fy, A), (Hp, B) € QIFS(U).Then

1. (Fg,A) € (U,E)

2. (@, A) € (Fp, A

3. If (Fy, A) € (Hy, B) and (Hy, B) € (Gg, C), then (Fy, A) € (Go, C)

Proof. The proof can be easily obtained from Definition 3.7

Proposition 3.9Let (F, A), (Hy, B) € QIFS(U). If (Fy, A) = (Hy, B) and (Hy, B) =(Gg, C)
Then (Fy, A) = (Gg, C).

Proof. The proof can be easily obtained from Definition 3.7

Definition 3.10 Let (Fp, A) € QIFS(U). Then, the complement of QIF-soft set denoted by
(Fg,A)¢ is defined by (Fg, A)© = (F§, ~A) where

Fg : =A- QIF(U)
is the mapping given by Fg(e) = Q - intuitionistic fuzzy complement for every e € A.

Example 3.11 Consider example 3.2

(FQIA):{(elf {((ul,p),(OZ, 03))’ ((uliq)’(0'4! 05))! ((ulvr)’(0'3! 05))})1 (62’ {((ul,p),(O.l,
04))’ ((ul,Q),(OZ, 03))1 ((ulvr)i(ogv 05))1 ((U4,p),(02, 06))’ ((U4,Q),(O3, 04))1
((u4,r),(02, 03))})1 (83’ {((ul’p)1(06’ 03))’ ((u11Q)’(04’ 03))’ ((ul,r),(03, 02))})}

Then

(Fo, A)°={(es, {((w1,p).(03, 02)), ((u1,0),(0.5, 04)), (1), (05 03)}), (e,
{((ul’p)!(OA! Ol))1 ((ul!q)i(o'& 02))1 ((ul!r)’(o's! 03))1 ((U4,p),(0.6, 02))’ ((u4,Q),(0-4,
0.3)), ((u4.),(0.3,0.2))}), (es, {((1,p),(0.3, 0.6)), ((11,0).(0.3, 0.4)), ((u1.1),(0.2, 0.3))})}
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Proposition 3.12 Let (F,, A) € QIFS(U).Then
1. ((Fg,A)°) = (F,A)

2. (®,A)¢=(U, E)

3. (U,E)¢=(9,E)

Proof. The proof can be easily obtained from Definition 3.7

4. Union and Intersection of Q-intuitionistic Fuzzy Soft Set.

In this section we introduce the union, intersection, AND and OR operations on a Q-
intuitionistic fuzzy soft set.

Definition 4.1 Let (F,, A) and (G, B) € QIFS(U). The union of two Q- intuitionistic
fuzzy soft sets (Fy, A) and (G,, B), is the Q- intuitionistic fuzzy soft set (H,, C), written
as (Fp, A) U(Gg, B)=(Hgp, C), where C=AU Bforalle € Cand

Fo(e)if e€ A—B;
HQ(e):{ Go(e)if e€B—A4;

Fo(e) U Gy(e) if e€ ANB.

Example 4.2 : Let U= {u,, u,, us, u,, us} be a universal set, Q ={p, q,r} be a non- empty
set, and E= {e;, e,, e3, e,, es} be a set of parameters. If A={e;, e,, es} € E, and B={e,,
e, e,y CE

(FQ ,A):{(el, {((ul,p),(0.2, 03)); ((ulvq)’(0'4! 05))’ ((ul,r),(0.3, 05))})1 (62, {((ulap)1(0-1!
04))’ ((ul,Q),(OZ, 03))1 ((ulvr)!(ogv 05))! ((U4,p),(02, 06))’ ((U4,Q),(O3, 04))!
((u41r)!(o'21 03))})1 (83! {((ul,p),(0.6, 03))1 ((ulvq)’(0'4! 03))’ ((ul,r),(0.3, 02))})}

And

(GQ’B):{(eh {((ul’p)1(041 05))1 ((ul’q)i(ogv 02))1 ((ul,r),(OZ, 04))})1 (821 {((ulvp)’(o‘?’a
05)); ((ul,CI),(03, 06))1 ((ulvr)!(04v 05))! ((u41p)’(03! 06))’ ((u41q)l(02! 03))1
((u41r)1(031 05))})1 (84’ {((ul’p)1(06’ 03))’ ((ulvq)’(04’ 03))’ ((ul,r),(03, 02))})}

Then

(HQ’ C): {(6’1, {((ul’p)1(041 03))1 ((ul’q)1(0'41 02))1 ((ulir)!(o'gv 04))})1 (eZv
{((11,p).(0.3, 0.4)), ((41,9),(0.3, 0.3)), ((11,1),(04, 0.5)), ((44,p).(0.3, 0.6)), ((u4.,9),(0-3,
03))’ ((u4,r),(03, 03))})1 (63, {((ul’p)1(061 03))1 ((ul’q)!(04v 03))1 ((ul’r)i(oga OZ))})!
(e4, {((11,p).(0.6, 0.3)), ((u1,0),(0.4, 0.3)), ((u1.1),(0.3,0.2))})}

Definition 4.3 Let (Fp, A) and (Gy, B) € QIFS(U). The intersection of two Q-
intuitionistic fuzzy soft sets (F,, A) and (G, B), is the Q- intuitionistic fuzzy soft set (H,,
C), writtenas (Fy, A) N(Gg, B) = (Hp, C), where C=An B foralle € C,

(HQ’ C): {e1 (mm {uiFQ (Xv q)i UiGQ (y’ q)v maX({ViFQ(Xv q)i ViGQ (y! q)))} - Ue U1 ge Q}
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and i=1, 2,... k.

Example 4.4 : Let U= {u,, u,, us, uy, us} be a universal set, Q ={p, q,r} be a non- empty
set, and E= {e;, e,, e3, e4, e} be a set of parameters. If A={e;, e,, es} € E, and B={e,,
e, e,y CE

(FQ ’A):{(elv {((ulvp)v(oz’ 03))! ((ulvq)’(o'4’ 05))! ((ul,r),(O.S, 05))})1 (eZ! {((ulip)v(ojﬂ
04)); ((ul,Q),(OZ, 03))’ ((ul,r),(03, 05))! ((u4!p)’(02! 06))’ ((u4,Q),(03, 04))!
((u4,l’),(02, 03))})1 (83’ {((ul’p)v(OG’ 03))’ ((ulvq)’(04’ 03))’ ((ul’r)!(03’ 02))})}

And

(GQIB):{(eL {((ul,p),(0.4, 05))! ((ul,q),(0.3, 02))! ((ul’r)!(o'zi 04))})! (82, {((ul!p)l(o-?’!
05))’ ((uva)v(O?’, 06))1 ((ulvr)!(041 05))! ((u41p)’(03’ 06))’ ((u4vQ),(02, 03))’
((u41r)’(031 05))})1 (64’ {((ul’p)v(OG’ 03))’ ((ulvq)’(04’ 03))! ((ul,r),(03, 02))})}

Then

(HQ, C): {(61! {((ullp)!(O'Z! 05))1 ((ul,q),(0.3, 05))! ((ul,r),(O.Z, 05))})1 (62,
{((ul’p)’(o'lv 05))’ ((ul,Q),(O.Z, 06))! ((ulvr)i(o'gv 05))’ ((U4,p),(0.2, 06))1 ((u41q)1(0'2!
0.4)), ((14.1),(0.2, 0.5)) 1)}

Proposition 4.5 Let (Fy, A), (Gg, B) and (Hy, C) € QIFS(U).Then
1. (Fp, A) U(®, A)=(Fp, A)

2. (Fp,A) U(U,A)=(U, A)

3. (Fp, A) U(Fy, A) =(Fgy, A)

4. (Fp, A) U(Gq, B) =(Gg, B) U(Fy, A)

5. (Fp, A) U((Gq, B) U (Hy, C)) = ((Fp, A) U(Gq, B)) U (Hy, C)

Proof. The proof can be easily obtained from Definition 4.1

Proposition 4.6 Let (Fy, A), (G, B) and (Hy, C) € QIFS(U).Then
1. (Fo, A) N(®,A)= (D, A)

2. (Fp, A) N(U, A)=(Fp, A)

3. (Fp, A) N(Fy, A) =(Fg, A)

4. (Fp, A) N(Gq, B) =(Gg, B) N(Fy, A)

5. (Fp, A) N((Gq, B) N(Hy, C)) = ((Fy, A) N(Gg, B)) N (Hy, C)

Proof. The proof are straightforward.

Proposition 4.7 Let (Fy, A), (G, B) and (Hy, C) € QIFS(U).Then
1. ((Fg,A) N(Gg, B)) = (Fo,A)U(Gq, B)*

2. ((Fg,A) U(Gg,B)) = (Fp,A)N(Gy, B)*

The proof are straightforward by using the properties of a multi Q—intuitionistic fuzzy sets.
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Proposition 4.8 Let (Fy, A), (G, B) and (Hy, C) € QIFS(U) .Then

1. (Fo, A) N((Gg, B) U(Hy, C)) = ((Fg, A) N(Gg, B)) U ((Fp, A) N(Hy, C))
2. (Fp, A) U((Gq, B) N(Hg, C)) = ((Fo, A) U(Gg, B)) N ((Fy, A) U(Hy, C))

Definition 4.9 Let (Fy, A) and (Go, B) € QIFS(U). Then (F,, A) AND (G, B) is the Q-
intuitionistic fuzzy soft set denoted by (Fy, A) A (G, B) and defined by

(Fg A) A (Gg, B) =(Hy, AX B)

where Hy(a, B) = Fo(a)NGo(B) forall @ € A and 8 € B, is the operation of intersection
of two Q-intuitionistic fuzzy sets.

Definition 4.10 Let (F,, A) and (G, B) € QIFS(U). Then (F,, A) OR (Gg, B) is the Q-
intuitionistic fuzzy soft set denoted by (Fy, A) V (Go, B) and defined by

(Fg. A) V (G, B) = (Hy, AX B)

where Hyp(a,B) = Fo(@) U Go(B) for all « € A and B € B, is the operation of union of
two Q-intuitionistic fuzzy sets.

Conclusion

In this paper we have introduced the concept of Q-intuitionistic fuzzy soft sets and studied
some related properties with supporting proofs. The equality, subset, complement, union,
intersection, AND or OR operations have been defined on the Q-intuitionistic fuzzy soft
sets. This new extension will provide a significant addition to existing theories for handling
uncertainties, and lead to potential areas of further research and pertinent applications.
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