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ABSTRACT

Molodtsov’s soft set theory is a newly emerging mathematical tool for
handling uncertainty. However, classical multiparameterized soft sets are
not appropriate for imprecise and Q-fuzzy parameters. This work aims
to extend the classical multiparameterized soft sets to interval-valued
Q-fuzzy multiparameterized soft (IVQFMP -soft) sets by giving an im-
portance degree for each element in the multiparameterized sets. The
equality, subset, complement, union, intersection, A and V-product op-
erations are defined for the IVQFMP-soft sets. Finally, the proposed
IVQFMP-soft set is applied to a decision- making problem, and its effec-
tiveness is demonstrated through a numerical example.

Keywords: Approximate function, decision making, membership, multi
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1. Introduction

Most real-life problems in the medical, engineering, management, environ-
mental, and social sciences involve various uncertainties. Thus, the inherent
data for these problems is not crisp, precise, or deterministic. Such uncer-
tainties are usually handled using probabilistic techniques, fuzzy sets Zadeh
(1965) , rough sets Pawlak (1982) and other well-known mathematical tools.
However, all of these theories have limitations. To overcome these weaknesses,
Molodtsov (1999) proposed a novel approach for modelling vagueness and un-
certainty. This so-called soft set theory has potential applications in many
different fields, such as in genetics by Varnamkhasti and Hassan (2012, 2013).
Ali et al.  (2009) introduced some new operations and discussed their basic
properties.

Babitha and Sunil (2010) introduced the concept of soft set relation and
function and discussed many related concepts. Moreover, Babitha and Sunil
(2011) further worked on soft set relation and ordering by introducing the
concept of anti-symmetric relation and transitive closure of a soft set relation.
Cagman and Enginoglu (2010) developed soft matrix theory and successfully
applied it to a decision making problem. Sezgin and Atagun (2011) and Ge and
Yang (2011) gave some modifications of the work by Maji et al. (2003) and
also established some new results. Singh and Onyeozili (2012) proved that the
operations defined on soft sets are equivalent to the corresponding operations
defined on their soft matrices.

Although Zhu and Wen (2013) proposed some operations in soft sets, their
effort was inadequate for dealing with complex problems. Cagman (2014)
added contributions to the theory of soft sets and made modifications to soft set
operations that serve as the foundations of further research. Earlier, Majumdar
and Samanta (2013) proposed the softness of soft sets. Before that, Maji et al.

(2003) studied the theory of fuzzy soft sets. Chen et al. (2005) presented a
new definition of soft set parametrization reduction so as to improve the soft set
based decision making. Cagman et al. (2010, 2011) further developed a form
of parameterized fuzzy soft set theory and its applications. Yang et al. (2009)
introduced interval-valued fuzzy soft sets which realize a common extension of
both Molodtsov’s soft sets and interval-valued fuzzy sets.

Alkhazaleh et al. (2011) introduced fuzzy parameterized interval-valued
fuzzy soft set theory followed by soft intuitionistic fuzzy sets by Alhazaymeh
et al. (2012), while Alhazaymeh and Hassan (2012a, 2012b, 2012c) applied
vague soft sets to decision making, and further explored interval-valued vague
soft set (2013a, 2013c), generalized vague soft expert set (2013b, 2014a, 2014b,
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2014c), vague soft multiset theory (2014d), and vague soft set relations and
functions (2015). Al-Quran and Hassan (2016) then extended the work of
Hassan and Alhazaymeh (2013) on vague soft expert set to neutrosophic vague
soft expert set.

Recently, in order to establish the degree of multi-membership of elements
in Q-fuzzy sets, Adam and Hassan (2014a, 2014b, 2014c, 2014d, 2015, 2016)
proposed the concept of multi-Q-fuzzy soft set. These concepts will be extended
further to a multiparameterized form to use fuzziness advantages to represent
descriptions of objects and give an importance degree for each element in the
multiparameterized set. Its properties, applications and algorithm will also be
studied.

The rest of this paper is organized as follows. The background on multi-
parameterized soft set and multi-Q-fuzzy sets will initially be reviewed. Then,
concepts and operations of interval-valued Q-fuzzy sets are proposed. Next, in-
terval valued Q-fuzzy multiparameterized soft (IVQFMP-soft) set is introduced
and the properties of union and intersection, A and V-product are discussed.
The proposed IVQFMP-soft set is later applied to a decision-making problem,
and an explicit algorithm is designed, before the remarks of the conclusion of
this study.

2. Preliminaries

In this section the basic definitions of multiparameterized soft set theory
and multi Q-fuzzy set required as preliminaries are presented.

Let U be a universe set and F; be a set of parameters for all ¢ € I such that
Nicr Bi =0, E =J;c; Ei. Let P(U) denote the power set of U, P(E) denotes
the power set of E and A C P(E).

The following three definitions on multiparameterized soft set were pro-
posed by Salleh et al. (2012).

Definition 2.1. (F, A) is called a multiparameterized soft set over U where F
is a mapping given by
F:A— P).

In other words, a multiparameterized soft set over U is a parameterized family
of subsets of the universe U. For all e € A, F(e) may be considered as the set

Malaysian Journal of Mathematical Sciences 311


https://www.researchgate.net/publication/280835769_Multiparameterized_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/263300093_Q-fuzzy_soft_matrix_and_its_application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==

Adam, F. and Hassan, N.

of e-approzimate sets of the multiparameterized soft set (F, A).

Definition 2.2. The intersection of two multiparameterized soft sets (F, A)
and (G, B) over a common universe set U is the multiparameterized soft set
(H,C), where C = AN B, and Ve € C,H(e) = F(e)orG(e), (as both are in
the same set). We write (F, A)N(G, B) = (H,C).

Definition 2.3. The union of two multiparameterized soft sets of (F, A) and
(G, B) over the common universe U is the multiparameterized soft set (H,C),
where C'= AU B, and Ve € C

F(e), ife€ A—B ;
H(e) =< Gle), ife€e B— A;
F(e)UG(e), ifee ANB.

We write (F, A)J(G, B) = (H,C).

The following definition on multi Q-fuzzy set was proposed by Adam and
Hassan (2014d).

Definition 2.4. Let I be a unit interval [0, 1], k be a positive integer, U be
a universal set and Q be a mon-empty set. A multi Q-fuzzy set AQ i U and
Q 1s a set of ordered sequences /IQ = {((u,q), (u1(u, q), p2(t,q), ..., pr(u, q))) :
ueUqeQR},

where
wi(u,q) € I, for all i =1,2,...,k

The function (u1(u,q), pa(u, q), ..., ux(u, q)) is called the membership function
of multi Q-fuzzy set Ag; and py(u,q) + po(u,q) + .. + pr(u,q)) < 1, k is
called the dimension of AQ, In other words, if the sequences of the membership
functions have only k-terms (finite number of terms) the multi Q-fuzzy set
is a function from U x Q to I* such that for all (u,q) € U x Q, fi, =
(1 (uy @)y p2(tty Q) ..oy ir(u, q)). The set of all multi Q-fuzzy sets of dimension
k in U and Q is denoted by M*QF(U).

3. Interval Valued Q-Fuzzy Set

In this section the authors define the concept of an interval valued Q-fuzzy
set and its basic operations namely subset, equality, complement, union and
intersection.
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Definition 3.1. An interval valued Q-fuzzy set on the universe U and non-
empty set Q is a mapping such that

Fo:U % Q — Int([0,1))

where Int([0,1]) stands for all closed subintervals of [0, 1], while the set of all
interval valued Q-fuzzy sets on U and @ is denoted by IVQF (U).

Suppose that Fg € IVQF(U) Vo € U, q € Q, then pp, (v, q) = [up, (2, q), ,uJPCQ (z,9)]
is called the degree of membership of an element (x,q) to Fg. g (z,q) and
u;Q (z,q) are referred to as the lower and upper degrees of membership of (x,q)

to Fo where 0 < IE, (z,q) < ,u}Q (z,q) < 1.

Example 3.1. Let U = {uy,ua,us} be a universal set, Q = {p,q,r} be a non-
empty set. The set Ag = {((w1,p),[0.1,0.3]), ((u1,q),[0.4,0.7]), ((u1,7), [0.6,0.8]),

((uz,p), [O'Ia 0'3])7 ((UQ, Q)a [0'2a 0'4])a ((uQv T)v [07 0'1])7 ((u;;,p), [0'17 0'7])’
((us,q),[0.4,0.6]), ((us,7),[0,0.8])} is an interval valued Q-fuzzy set.

Definition 3.2. Let Ag and Bg be two interval valued Q-fuzzy sets,

Ag = {(u,q), [/’LZXQ (u,q), MXQ (u,q)] : weU,q€Q}, and

Bq ={(u,q),[vp, (u,q), I/EQ (u,q)] : we U,q € Q}. Then we have the following
relations and operations for allu € U and q € Q.

1. Ag © Bq if and only if py,(u,q) < vp,(u,q), and ,uXQ(u,q) <

Vi, (U, q).

2. Aqg = Bq if and only if py (u.q) = vp,(u,q), and uXQ(u,q) =

VEQ (u,q).

3. AU Bg = {(u,q), [sup(ps, (u, q), v, (u,q)), sup(ui, (u, @), v, (u, q))]}-

4. Ag N Bq = {(u,q), [inf(uy, (u,9), vp, (u, q)),inf (u}, (u, @), v, (u, 0))]}

Example 3.2. Let U = {uy,ua,us} be a universal set, Q = {p,q,r} be a non-

empty set. Suppose Ag = {((u1,p),[0.2,0.3]), ((u1,9),[0.2,0.5]), ((u1,7), [0.3,0.5)]),

((UQ,]?), [Ola 03])7 ((uQ’ q)a [023 03]), ((UQ’ T)v [07 01])7 ((u37p), [01’ 06])7

((us,q),[0.1,0.4]), ((us,7),[0,0.4)) } and Bg = {((u1,p), [0.3,0.5]), ((u1,q), [0.3,0.7]),

EEUh Tg, {0.4, 0.68, Egug,pi, F).l, 0.4]), ((uz2, q), [0.4,0.5]), ((u2,r),[0.1,0.3]), ((us, p), [0.2,0.7]),

us, q),[0.2,0.6]), ((us,7),[0.1,0.6])} are interval valued Q-fuzzy sets, then
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1. AQ - BQ.

2. Ag U Bg = {((w1,p),[0.3,0.5)), ((u1,9),[0.3,0.7]), ((u1,7), [0.4,0.6]),
((u27p)v [Olv 0.4 (u2a Q)a [O4a O5])ﬂ (u27 T)v [017 03])3 ((u;;,p), [027 07])7
(us,),[0.1,0.6])}.

(

(

(

3. AQ N BQ Q= {((ula )7 [02703])a (Ulaq)7 [02705])7 ((ul,r), [03705})7
((U27p)a [Ola 03]), ((UQ,Q), [02v 03]), ((UQ»T)v [an]-Dv ((’U,g,p), [01706])’
((us,q),[0.1,0.4]), ((us,r),[0,0.4])}.

Definition 3.3. Let Ag be an interval valued Q-fuzzy set. The complement
of interval valued Q-fuzzy set Ag is an interval-valued Q-fuzzy set denoted by
C(Aq) and defined by

Y

1)
((u?n Q)a [02, 06])7

C(AQ) = {(u,q), [1 - /’L—EQ(ua(J)’ 1- UZQ(an)] rueUqe Q}

Example 3.3. From Ezample 3.1. the complement of interval valued Q-fuzzy
set Ag is C(Ag) = {((u1,p),[0.7,0.9]), ((v1, ), [0.3,0.6]), ((u1,7),[0.2,0.4]),
((u2,p), [0'77 0'9])7 ((U27 Q)a [0'65 0'8]), ((u27 7")7 [0'97 1])’ ((U37p)7 [0-37 0'9})7

((u?n q)v [047 06})7 ((U3, T)a [O2a 1])}

4. Interval Valued Q-Fuzzy Multiparameterized
Soft Set

In this section the authors introduce the concept of an interval valued Q-
fuzzy multiparameterized soft set and define some operations on an interval-
valued Q-fuzzy multiparameterized soft set, namely subset, equality, null, ab-
solute, complement, union, intersection, A and V-product.

Definition 4.1. The interval-valued Q-fuzzy multiparameterized soft set (IVQFMP-
soft set) F, on the universe U is defined by the set of ordered pairs

Fox = {((x7Q)’ [Méx(xaQ)vﬂgx(l‘aq)]’f@x (l‘)) 1w € A, fox € P(U)}

where the function fo, : A — P(U) is called the approzimate function such
that fox(z) =0, if [ug, (=, q), “ngx (z,q)] =0, and the function
HQ (J;,q),,ugx (z,q) : Ax Q — int([0,1]) is called the membership function
of IVQFMP-soft set Fg, . The value of [/LC_QX (x,q),ugx (z,q)] is the degree of
importance of the parameter x, and depends on the decision maker’s require-
ments.

Note that from now on the sets of all IVQFMP-soft sets over U will be
denoted by IVQFMPS(U).
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Below is an illustration of an interval valued Q-fuzzy multiparameterized
soft set.

Example 4.1. Let us consider a multiparameterized soft set which describes
the attractiveness of houses that a person is considering to purchase. Sup-
pose that there are seven houses in the universe U = {uy, ua, ug, Ug, Us, Ug, U7 },
Q = {q,r} be a set of cities under consideration and that E; = {Ey, Es} is
a set of decision parameters. Let FEi be a set of cost parameters given by
E, = {e11 = expensive,e1 s = cheap,ei 3 = veryexpensive}, Es is a set of
location parameters given by Ey = {es1 = Piazza,ezs = Valencia,ezs =
Atrium}, let E = J, E; and A C P(E) such that A = {1 = {e11,e21}, 22 =
{e1,2,€22}, 23 = {e13,e23}}.

Let X = {((x1,9),[0.1,0.4]), ((x1,7),[0.3,0.7]), ((x2, q), [0.3,0.6]), ((z=2,7),
((:E;;,q), [02, 08])7 ((I37T)’ [06’ 07])}’ and fQX (1‘1) - {u17u37u4}a fQX (IQ) =
{us,us}, and fo, (x3) = {ug, ur}, then

Fo, = {((($17Q)v [0‘17 0'4])7 ((1‘1,7‘), [0'37 0.7]), {u17u3vu4})7 (((1‘2,(]), [0'?” 0'6])7
((x2,7),[0.1,0.5]), {ua, us}), (((x3,q),[0.2,0.8]), ((x3,7),[0.6,0.7]), {us, ur })}.

Thus an interval valued Q-fuzzy multiparameterized soft set which gives us
a collection of approximate descriptions of an object is as follows.

The houses uy,us and uyg are at Piazza and expensive with membership
[0.1,0.4] and [0.3,0.7] in cities ¢ and r respectively, while the houses uz and
us are at Valencia and cheap with membership [0.3,0.6] and [0.1,0.5] in cities
q and r respectively. The houses ug and ur; are at Atrium and very expensive
with membership [0.2,0.8] and [0.3,0.7] in cities ¢ and r respectively.

In the following, we introduce the definitions of the empty IVQFMP-soft
set and the absolute IVQFMP-soft set.

Definition 4.2. Let Fo, € IVQFMPS(U). If fo(x) =0, for all z € A,
then Fg, s called an empty IVQFMP-soft set denoted by Fg, .

Definition 4.3. Let Fg, € IVQFMPSU). If fo,(z) = U for all x € A,
then Fg is called an absolute IVQFMP-soft set, denoted by Fg ;.

The following are examples related to the empty IVQFMP-soft set and the
absolute IVQFMP-soft set.

Example 4.2. Consider U = {uy,us,us, uq, us, ug} as a universal set, Q =
{q,p} be a non-empty set, E; = {E1, Es, E3} be a set of decision parameters,
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such that Ev = {z11,212, 1,3}, B2 = {221, 222,223}, B3 = {231,%32,233},

A C P(E) such that A = {z1 = {x11,%21, 231}, T2 = {T12,%22,213}, 3 =
{22, 3,2, 233}}. Let X = {((x1,¢),[0.1,0.3]), ((z1,p),[0.2,0.8]), ((x2,¢), [0,0.1]),
((-Tz,p), [0~37 06])7 ((.1?3, Q)7 [027 08])7 ((l’3,p), [0'4’ 05])}

IfoX (1‘1) = Q]? fQX (*TQ) = (2)7 .fo (x3) = (Z)’ and FQX = {(((‘TlaQ)7 [01703])7 (('Tl,p),
[0'27 08])7 @), (((x27 q)a [07 01])3 ((zQap)a [037 06})7 @), (((3:37 Q)a [O2a 08])3 ((1'3,]7)7
[0.4,0.5]), @)}, then FQX = FQq).

Ifox (331) =U, fo (372) =U, fo (‘TS) =U, and Fo, = {(((1‘1,(]), [0.1,0.3]), ((xl?p)a

[0'270'8])’ U)’ (((x27Q)a [0’ 0'1])7 ((1‘2,]?), [0'370'6])’ U)a (((x37q)7 [0'2’ 08])7 ((-’153,])),
[04,05]), U)}, then FQX = FQA'

Definition 4.4. Let Fo, € IVQFMPS(U). The complement of Fg ., de-
noted by F§ . is an IVQFMP-soft set defined by the approzimate and mem-
bership functions as

NQCX(xvq) = [1 - Mgg((xﬂQ)7 1- ME)X(%‘J)] and chX(x) =U- fo(x)'

Proposition 4.1. Let Fo, € IVQFMP(U). Thus

1. (F§,)° = Fg..
2. F§, =Fg,.

Proof. By using the approximate and membership functions of the IVQFMP-
soft sets, the proof is straightforward. O

In the following, the concept of the subset of two IVQFMP-soft sets is
introduced.

Definition 4.5. Let I, Fo, € IVQFMPS(U). Fq is a IVQFMP-soft sub-
set of Fg,, denoted by Fo, CFq,, if g, (z,q) < 1oy (x,q), and MBX (z,q) <
s, (2,0), and o, (2) € foy (z) for all € A and g € Q.

In the following, the proposition on the IVQFMP- soft subset is provided.
Proposition 4.2. Let Fo,,Fg, € IVQFMPS(U). Therefore

1. FoCFy,.
2. F,CFo,.

8. If Fo,CFq, and Fg,CFg,, then Fo, CFg,.
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Proof. These can be proven easily by using the approximate and membership
functions of the IVQFMP-soft sets. |

In the following, the equality of two IVQFMP- soft sets is introduced.

Definition 4.6. Let Fg,,Fo, € IVQFPS{U). Fg, and Fg, are equal,
written as Fo, = Fg, if and only if fo.(x) = fo,(z) and pg (z,q) =
45, (@), and b (2,q) = i, (2,), for all & € A, and g € Q.

5. Operations on interval valued Q-fuzzy
multiparameterized soft set

In this section the authors introduce the union, intersection, A and V-
product of interval valued Q-fuzzy multiparameterized soft set.

Definition 5.1. Let Fg,, Fgo, € IVQFMPS(U). The union of two IVQFMP-
soft sets Fo and Fg, is the IVQFMP-soft set denoted by Fg, U Fg, and de-
fined by pg. ooy = sup(ig . (%,9), kg, (€,9)),sup(uh (2, q), uh, (x,9))], and
foxoay = fox (@)U fo, (x) for alx € A, and q € Q.

An example and a proposition on the union of two IVQFMP-soft sets are
as follows.

Example 5.1. Consider U = {u1, ua, us, uq, us, ug, uz, ug} as a universal set,
Q = {q,p} be a non-empty set, B; = {E1,Es, E3} be a set of decision pa-
rameters, By = {x1,1, 212,213}, Fo = {x2,1, 022,223}, B3 = {x3,1,73,2, 733},
A C P(E) such that A = {371 = {$1’1,1‘272,l‘371},$2 = {1‘172,37271,%‘173},%‘3 =
{1171,371"2,37503,3}}-

Let X = {((z1,9),[0.2,0.8]), ((x1,p),[0.1,0.2]), ((z2, q), [0.4,0.6)), ((x2, p), [0.3,0.5]),
((5537(]), [0'570'5])7 ((1‘37}7), [0’0'4])}- fo (wl) = {ulau37u5}7 fo (.%'2) = {ulau67u7}7
fax(xs) = {ur, uz, us, us}, and

= {((331’ ) [O 3 0. 7]) ((m,p), [04705})7 ((3727 Q)7 [05707])7 ((xg,p),
[03706]) ((‘T& ) [ ]) (($Sap)7 [01709])}7 fQY(‘Tl) = {u17u27u7}a
fay (22) = {U37U4,U7} fay (@3) = {ua, us}.

Suppose Fg, = {(((z1,9¢),[0.2,0.8]),

((.231, ) [0 1 02]),{u1,u3,U5}) (((x27Q)7[0'470'6])7((332717)’[0'3’0'5])a{u1’u67u7})7
(((x37 ) [0 5,0. ])7((I37 ) [O 04])’{’”’17’“27“47“5})}7 and

FQY - {(<(xlv )’ [0 3,0. 7}) ((xlv )a [0'4a 0'5])7 {u17u27u7}), (((x% q)7 [0-5,0'7])’
((x% ) [0 ) 6]) {u3,u4,u7}) (((xSvQ)v[Oa 1])7(($37p)»[0'170'9})7{’“4”“8})}'
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The’]’LFQXOFQY = {(((xlaq)a [03, 08])7 ((l’l,p), [04’ 05])’ {u17u2,U3,U5, 7.1/7}),
(((x% q)7 [05707])7 ((.’EQJQ), [03706])7 {u17u37u47u67u7})7 (((£C37q), [05’ ]'])’ (($3,p)7
[0.1,0.9], {u1, ug, ug, us, ug})}

Proposition 5.1. Let Fo ., Fg,,Fg, € IVQFMPS(U). Therefore

1. Fo UFg, = Fo,.
2. Fo, U Fg, =Fg,.
3. Fo UFg, = Fo,UFgy.

4 (FQXDFQY)OFQH: FQXO(FQYOFQH)'
Proof. The proof can be easily obtained from Definition 5.1. (]

Definition 5.2. Let Fg,,Fo, € IVQFMPS(U). The intersection of two
IVQFMP-soft sets Fg . and Fg, is the IVQFMP-soft set denoted by Fg N Fg,

and defined by g oy = [f(ug, (%,9), ng, (x,9)), inf(ud (2, q), u, (2, 9))], and
faxnqy = fox (@) N fo, (x) for all z € A.

Example 5.2. From Example 5.1, suppose Fg, = 1,
[0'170’2])7 {ul,U3,’LL5}), ((($2,q), [0'47 0‘6]) ((anp) 3,0.5 ) {ulvuﬁ’ U7}) (((x3 )
[0'570'5])7 ((3737}7)7 [0, 0'4])7 {u17u27u47u5})} and FQ {(((‘Th ) [0 3,0. 7])? ((1‘1, )7
[0.4,0.5]), {u1, uz, ur}), (((x2,q),[0.5,0.7]), ((x2, p), [0.3,0.6]), {U3,U4,U7})

(((w3,q), [011])5 ((z3,p), [0'17 0'9])’ {u47 u8})}

Then FoNFq, ={(((z1,9),(0.2,0.7]), ((x1,p),[0.1,0.2]), {u1}), (((x2, 9),

[0.4,0.6)), ((z2,p), [0.3,0.5]), {ur}), (((x3, ), [0,0.5]), ((23,p), [0,0.4]), {us})}.

{(((z1,9),[0.2,0.8)), ((x1,p),
[0.3,0.5]

Now we give some propositions on the union and intersection of IVQFMP-
soft sets.

Proposition 5.2. Let Fo,,Fg,,Fg, € IVQFMPS(U). Therefore

1. FoNFg, = Fg,.
2. Fo, N Fg, = Fo,.
3. FoNFo, = Fo,NFgy.

4. (FoxNFoy )N Fo, = Fo N (Fo,NFoy ).
Proof. Result follows trivially from Definition 5.2. O
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Proposition 5.3. Let Fo ., Fg,,Fg, € IVQFMPS(U). Therefore

1. (FoxN(Foy,UFgy)) = (FoxNFQ, )U(FoxNFgy ).
2. (FoxU(FQ,NFq,)) = (FoxUFq, )N(FoxUFq,).

Proof. Let [ug (2, q), pgy, (2,9)] = pox (2,9), (g, (€,q), us, (,9)] = pay (2,9),
and [, (2,0). 15y, (2:0)] = gy (z,q), foralla € A,andq € Q.

1. Assume that pg (2, q), Loy (2, q) and po, (2, q), are elements of Q x, Qy
and Qg respectively, then we have

MQxﬁ(QyOQH)(‘T> q) = HQx (l‘, q)ﬁ(:u’QY (l‘, q)U/’[’QH (l‘, q))7
= inf(pqy (7, 9), sup(uQy (T, 9), oy (7, V),
= sup(inf(uqx (7, @), 1oy (7, ), inf (Lo« (7, 9), oy (7, 9))),
= 1(QxPQy)IQxNQx) (T, q)-

This implies f(qA(Qy0Qn) (@) = fox (@)N(foy (2)Ufq, (2)), therefore
= (fox (@)Nfay () U(for (2)Nfqx (2))-

Thus (Fo,N(Fo, UFg,)) = (FoxNFq, )U(FoxNFg, ).
Assertion 2 can be proven in a similar fashion. O
Proposition 5.4. (De Morgan’s Law). Let Fg ., Fo, ,Fo, € IVQFMPS(U).
Therefore

1. (FQXO Fo, )¢ = Féxﬁ Féy.

2. (FQXﬁFQY)C = FéXOFéy.

Proof.

Let [ug, (2, ), 16, (@, )] = oy (2, 9), [, (2, 0), 14, (2, 0)] = pgy (x,9),
and (g, (2, q),ugH (x,9)] = poy (z,q), foralle € A,andq € Q.

1. By Definitions 5.1 and 5.2 we have

(Hax (7,9)0pqy (2,9))° = (sup(pgx (T, 9), 1ay (2, 9)))"
=1- SUP(MQX (zaq)nu‘QY (:177(1))7
= mf(l — HQx (xv(J)v 1- HQy (l’, Q))v
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=1 —pox(z,9) N1 — poy(z,9),
= poy (@,9) N gy, (2,9)).

This implies f(Q~XQ oy)e =U — (fox (2) U foy (2))
= (U = fox(@)NU = fq, (z)),
= 14 ()N f§, (2).

Thus (Fo, U Fg, )¢ = F§, NFG, .

Assertion 2 can be proven in a similar fashion. O

Definition 5.3. Let Fy, and Fg, be interval valued Q-fuzzy multiparameter-
ized soft sets over U. The NA-product (also called AND operation) of interval
valued Q-fuzzy multiparameterized soft sets Fg, and Fg, is an interval valued
Q-fuzzy multiparameterized soft sets defined by Fo, N Fgo, = Fg.,, where
XxY = min((:uQx (z, Q)aﬂQy (z,q)) for all (x,q) € AxQ, and Jaxny (a,b) =
fox(a)N fg, (b) for all (a,b) € A x A.

The following example illustrates the A-product of interval valued Q-fuzzy
multiparameterized soft sets.

Example 5.3. Let us consider a staff selection problem to fill a position in

a private company. Let U = {uy,ug,us, ug,us} be the universe set consist-

ing of five candidates, @ = {r} be a qualification set. Let us consider E; =
{E1, By, E3} the set of decision parameters where By = {11 = experience, x12 =
computer knowledge}, E; = {x21 = young,ze2 = charming}, and E3 =
{x31 = genial,x32 = fluent}, and A € P(E) such that A = {x1 = {11,221}, 22 =
{12,200}, 23 = {z11, 213}, 24 = {222,233} }.

Let X = {((x1,7),[0.1,0.3]), ((x2,7),[0.1,0.2]), ((3,7),[0.2,0.3]), ((z4,7),[0,0.1]) }.
Let fo (‘Tl) = {u17u27u5}3 fQX (1'2) = {ulau4au6}vax (x3) = {u17u2’u47u5}7
and fo (z4) = {u1,uz}. Suppose Y = {((z1,7),[0.3,0.9]), ((x2,r),[0.4,0.5]),
((xs,7),[0.3,0.5]), ((z4,7),[0.2,0.3])}, fo, (1) = {u1, uz, ua, us},

fay (@2) = {us, us, us}, fo, (x3) = {us, us} and fo, (x4) = {u1,u2}.

The representation of these sets Fgo, and Fg, are as follows:

FQX = {(((xlv T), [0‘17 0'3])7 {uh Uz, U5})7 (((va T)v [0‘17 0'2])7 {uh Ug, uG})7 ((CC37 T),
[0.3,0.2])), {u1, u2, ua, us}), (((x4,7),[0,0.1]), {us,u2})}, and Fo, = {(((z1,7),
[0.3,0.9]), {u1, ua,, us, us}), (((x2,7),[0.4,0.5]), {us, ug, us}), ((x3,r),[0.3,0.5]),
{U4, u5})’ (((I4a T)v [027 03])’ {u17 uQ})}
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Then the A-product of interval valued Q-fuzzy multiparameterized soft sets Fg
and Fg, are as follows

XxY = {(((33177")’ (1‘1, T))v [0 170'3])’ (((1‘1, T)v (l‘z,’l“)), [0'1’ 03])) (((1‘1,7“),
(563, )) [015 03])7 (((561,7"), (‘T4’T))7 [01703])7 (((‘TQ’T)r (1‘1,7‘)), [01’ 0 2])a
(((x% )a (:1723 7‘)), [017 0.2 )a (( L2, 7’), (333,7” )a [01702 )7 (( SCQ,?"), (:L‘4, T))v
[0.1,0.2]), (((z3,7), (21,7)),[0.2,0.3]), (((x3,7), (z2,7)),[0.2,0.3]), (((z3,7),
(9637 r)),[0.2,0.3]), (((z3,7), (4,7)),[0.2,0.3]), (((z4, ), (x1,7)),[0,0.1]),
((($4, ) (1'2’ ’I“)), [070'1D7 (((1‘4,7“), (.’L‘3,T)), [070'1])’ ( ($47 T)v (304,7")),
[0,0.1])}, and

fQxxy (@1, 21) = {ur, ua, us}, fQyyy (T1,72) = {us},
fQXXY(xl’x'?’) = {u5}7fQX><Y(x17‘r4) = {ulvUQ}’fQXxy(x%xl) = {ulau4}7
foxoy (72, 2) = {ua}, fox . v (T2, 23) = {ua}, and fqy .\ (T2, 74) = {ur }.

Similarly we can get fQXXY(x37$1)7 fQXXY(x?)’ 1‘2), fQXXY(x37x3)7 fQXXY(x37 334),
fQXXY(:E‘l? 'Tl)a fQXxY(x47I2)7 fQXxY(x4v 'T3)a and fQXxY(x4a I4)'

Thus FQX/\FQY - {(((($17 ) (ml,r)),[0.1,0.3]),{u17u27u5}),((((x1,7“),(xg,r))7
[0 1 03]) {U5}) ((( L1, T ) (333,1“»7[0.1,0.3]),{U5}),(((.%‘177‘),(374,7“))7[0.170.3]),
{ul,ug}),((((1‘2,7“),(.131,7‘)),[0.1,0.2]),{u1,U4})),((((l‘g,’l‘),(132,7“)),[0.1,0.2]),
{U4}),((((SCQ,T‘),(Ig,’/’)),[0.1,0.2]),{U4}),((((562,1“),(.’134,7’)),[0.1,0.2}),{1141}),...,
((((134,7"),(334,7’)),[0,0.1]),{U1,u2})}.

Definition 5.4. Let Fy, and Fg, be interval valued Q-fuzzy multiparameter-
ized soft sets over U. The V-product (also called AND operation) of interval
valued Q-fuzzy multiparameterized soft sets Fg, and Fg, is an interval valued
Q-fuzzy multiparameterized soft sets defined by Fo, V Fgo, = Fg.,, where
X XY = ma:z:((uQX (z,9), HQy (z,q)) for all (r,q) € AxQ, and faxuy (a,b) =
fox (@)U fq, (b) for all (a,b) € A x A.

Example 5.4. From Example 5.3., the V-product of interval valued Q-fuzzy
multiparameterized soft sets Fg, and Fg, are as follows: X xY = {(((x1,7), (z1,7)),
[0'370'9])7(((7;1’ ) (1‘2, )) [O 4,0.5]),((($1,T),(.T3, )) [0 370'5})7(((1‘1’ ) (1‘4,7“))
[02703]) (((‘TQ’ ) (1‘1, ))’[O 3,0.9]),(((56277‘),(252, )) [O 4705})7 ((zQ’ ) (1‘3,T)),
[0'370'5})7 (((x% ) ($4a ))a [0 230'3])a (((x?nr) (xlv ))7 [O 370'9})7 ((x37 ), (1’2,7’)),
%0.470.58,22(333, ),Exg, )),{0 3,0.5]),((E:E3,r) , (z4,7)), 0. 2,0.3];7 ((z4,7), (:El,rgg

)

(

(

( ;
0.3,0.9]), (((z4,7), (x2,7)),[0.4,0.5)]), (((x4,7), (x3,7)),[0.3,0.5]), (((24,7), (x4,
[0.2,0.3))}, and fox .y (@1, 21) = {u1, U2, ua, s}, fox .y (1, T2) = {ur, ug, us, ua, us},
faxuy (@1 23) = {ur, uz, us, ush, fox .y (1, 2a) = {ur, u2, ush, foi .y (¥2,21) =
{ulau23u4au57u6}; fQXXY(I27x2) = {ulﬂUSau4au5vu6}7fQXxy(I23x3) = {Ul,U4,u5,u6},
and fQXXy($27$4) = {u1, Uz, ug, ug }-

)
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Similarly we CangethXxY(x37x1)7fQXxY(mS’xQ)’fQXxY(xv?HxS)?fQXxY('T3?x4)’
fQXxY(x47x1)’fQXXY(x47x2)7fQXxY(m4?x3)7 and fQXxY(:E47x4)' Then

Fo VFq, = {((((1‘1,7“), (.’L‘l,T)), [0'370'9])’ {u17u27U4,U5}), ) ((((371,7“), (var))7
[0.4,0.5]), {u1, ug, us, uq, us}), (((x1,7), (x3,7)),[0.3,0.5]), {v1, us, va, us}), (((x1,7),
(z4,7)),10.2,0.3]), {ur, uz,us}), ((((z2,7), (x1,7)),[0.3,0.9]), {u1, us, uq, us, ug}),
((((:L‘Q,T),(:L’Q,T)),[0.4,0.5]),{ul,U3,U4,U5,u6}) ((((va ) (x37 )) [0'370'5})7
{u17u4’u57u6})7((((anT)’(x4vT))a[0'2a0'3]) {u17u2vu4vu6}) ,((((x4,r),
(24,7)),[0.2,0.3]), {u1,uz2})}

Now we give some propositions on the A and V-product of interval valued
Q-fuzzy multiparameterized soft sets

Proposition 5.5. Let Fg, and Fg, be interval valued Q-fuzzy multiparame-
terized soft sets over U. Then we have

1. FQX - FQX \/FQy.
2. FQY - FQX \/FQy.
3. FQX /\FQY - FQX'

4. FQX /\FQY - FQy.

Proof. (1) Let [ug (u,q), s (0, Q)] = pox (w,q), lug, (u, @), 1, (u, q)] =
1oy (U, q). Assume that ug, (u, q) and pg, (u, q) are elements of Qx and Qy
respectively.

Then from Definition 5.4 we have g voy (2, ) = maz(pug (U, q), Loy (U, q)),
HQx (ua q) < max(ﬂ@x (’U,, q)v HQy (u» Q))a

This implies foy,uy () = fox(x) U fo, (x), therefore fo, (x) C fo,(z) U
fQY(x)'

Thus FQX - FQX vV FQy.
Assertion (2) can be proven in a similar fashion.

(3). Assume Fg, AFg, = (pgx (4, ) A poy (u,¢)), and from Definition 5.3 we

have HQx AQy (33, Q) = min(:uQx (ua Q), HQy (u7 Q))a min(,uQx (ua Q)v HQy (Ua Q)) -
HQx (’U,, Q),

This implies foinoy (2) = fox(®) N fo, (x), therefore fo,.(z) N fo, (z) C
fox (@).
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Thus Fg, AFg, C Fg,. The proof of (4) can be obtained in a similar fashion.
O

Proposition 5.6. Let Fy, , Fg, and Fg,, be interval valued Q-fuzzy multipa-
rameterized soft sets over U. If Fo, C Fg, , then we have

1. FQX /\FQH - FQY /\FQH.
2. FQX /\FQH - FQY /\FQH.

Proof. (1) Let [NE)X (u, ), N’ZSX (u,q)] = rox (u, ) [Hc}y (u,q), /LZSY (u,q)] =

1qy (u,q) and g, (u, q), ps, (v, @)] = pQy (u, q), Assume that g (u, q), poy (u,q)
and pg, (u, g) are elements of Qx, Qy and Qg respectively. Thus

(1) HQxAQu (1’, Q) = min(:u‘QX (U, Q)a HQu (ua Q))a and
(11) HQyAQu (‘,'Uv (]) = min(ﬂ“@y (u, Q), HQu (u, Q))

There are three cases to be considered.

1. If the minimum membership of (i) is pg (4, q), and for (i) is pg, (u, q),
then F, C Fg, . Therefore Fg, A Fg, C Fo, NFg,,

2.If the minimum membership of (i) is ug, (u,q), and for (ii) is ug, (u, q),

then pgy (u,q) < wQmu)(u,q), implies fo, € fg, and consequently Fg, C
FQH' Thus FQX A FQH - FQY A FQH'

3. If the minimum membership of (i) is ug, (u, q), and for (ii) is pg, (u, q),
then pg, (u,q) < Qx(u,q), implies fo, C foy,and Fg, C Fg,.
Consequently if Fg,, € Fo, and Fg, C Fg,, then Fg,, C Fg, .

Therefore Fg, A Fg,, C Fo, NFg,,.

Assertion (2) can be proven in a similar fashion O

Proposition 5.7. Let F ., Fg, and Fg,, be interval valued Q-fuzzy multipa-
rameterized soft sets over U. Therefore

1. FQX\/(FQX/\FQY)QFQX\/FQX'
2. Fox NFox C© Fox N(Fox V Foy).

Proof. (1) Let us write Fg, ., = Fo,x A Fo,, where Fg,, (a,b) = Fg(a)N
Fq, (b), for all (a,b) € A x A, Then let Fo, V Foy,, = FQy,xny, Where
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FQXV(XAY) (a,(a,b)) = Fox (d)U(FQX (a)mFQy (b)), for all (4, (a,b)) € Ax (Ax
A). Let Fo,,x = Fo, V Fo, where Fg,, (a1,a2) = Fg,(a) U Fg, (az), for
all (a1,a2) € A x A. Note also that Fg, (4) U (Fg(a) N Fg, (b)) = (Fo,(a)N
Fqy(a)) U (Fox(d) N Fg, (b)). Hence we deduce that Fg ., y,y, (4, (a,b)) C
(FQX (a) U Fox (a)) = FQva(dva)' This shows that FQXv(XAY) C Foxnxas
required.

Assertion (2) can be proven in a similar fashion. O

6. Interval Valued Q-Fuzzy Decision Set of an
IVQFMP-Soft Set

In this section, the authors define an interval value Q-fuzzy decision set
of an IVQFMP-soft set to construct a decision method by which approximate
functions of a soft set are combined to produce a single Q-fuzzy set that can
be used to evaluate each alternative.

Definition 6.1. Let Fo, € IVQFMPS(U). An interval valued Q-fuzzy de-
cision set of Fg,, denoted by ng is defined by

Foy ={(w,0) g _(u.q) :ueU,q€Q},
which is Q-fuzzy set over U, whereby its membership function IFg (u,q) is
X
defined by pipg U X Q —[0,1] and
X

1 3 {[%X (x,q) ;'MZSX (z,q)]

HEd (uv Q) }Xfo () (U" q)7

o - [supp(X)] (z,q)€supp(X)

where supp(X) is the support set of X, fo(x) is the crisp subset deter-
mined by the parameter x and
f |1, iffue fg, andge X
Qx(@) = 0, if; u e fo, or ¢ ¢ X ‘

Using the definition of interval valued Q-fuzzy decision set of an IVQFMP-
soft set, a decision method by the following algorithm can be constructed.
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Step 1: Construct a F, over U.
Step 2: Compute the interval valued Q-fuzzy decision set Féx.

Step 3: Select the largest membership grade max HEg (u, q).

The following example will illustrate the idea of the algorithm given above.

Example 6.1. Let us assume that a person goes to buy a car from a set

of five cars U = {uy,us,us,uq,us}t, Q@ = {q,p} be a set years of car made

and E = {Fy,E2} be a set of parameters where Ey is a set of cost parame-

ters given by {x11 = cheap, 12 = expensive, 13 = vVeryerpensive,ri s =
verycheap}, Eo is a set of color parameters given by {xe1 = red,x22 =
black,x2 3 = white}, with A C P(E) such that A = {x1 = {®11,221}, 22 =
{14,222}, 23 = {x13,22,3}}. The person considers two multi parameters namely,
(cheap, red color) and (very cheap, white color). That is, the subset of parame-

tersis X = {((x1,q),[0.6,0.8]), ((z1,p), [0.6,0.9]), ((z2, q), [0.4,0.7]), ((z2, p), [0.3,0.5]) }.

The steps below can be used to find a suitable car for the person to buy.

Step 1: Construct Fg, over U,

FQX = {(((xlv (]), [0‘6’ 0'8])7 {ulv u2})v (((xlvp)v [0'67 0'9})7 {ulﬂ U5}),
(((562, Q)> [0'47 0'7})7 {uQ’ U4, U3}), (((372717)7 [0'37 O'5D7 {ula Uq, ’LL5})}.

Step 2: The Q-fuzzy decision set of Fg, can be found as

ng = {((ul,Q)a 01)7 ((ulvp)vozg)v ((u27 Q)’O'Sl)v ((UQ,}?),O), ((u37 Q)70'14)7
((u?np)ﬂ 0)7 ((u47Q)7 014)7 ((U4,p), 0'1)7 ((ufn Q)70'19)7 ((u5,p)70.1)}.

Step 3:  Finally, the largest membership grade can be chosen by
mazfipg (u,q) = 0.31.
X

This implies that the candidate (uz2,q) has the largest membership grade,
hence the car us made in year q is most suitable to be bought.
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The following example will illustrate that IVQFMP-soft set can better re-
flect the decision maker’s preferences compared to the multi Q-fuzzy set.

Example 6.2. Suppose that a university wants to select a student for the "

Best outgoing student award” and there are nominees who form the universe

U = {p1,p2,p3,p4,05}, @ = {q,p} be the nationality and E; = {E1, Eo, E3}, be

a set of parameters where Ey is a set of fields of study parameters E1 = {x11 =
Biochemistry, z1 2 = Biology,x1 3 = Ecology}, Es is a set of achievement of
the students parameters given by Ey = {x21 = academic performance, xs o =
cocurricular activities, ra 3 = good conduct}, and Es is a set of programme of
study parameters given by Es = {x31 = graduate students, x3 2 = undergraduate
students}. Consider a set of parameters, {11,221}, {z1,3, 222,232}, {®1,2, 223},
and {x11,231}.

In this example it will be difficult to explain the universal U with two or three
membership function using multi Q-fuzzy set, especially when there are different
numbers of parameters involved. However, IVQFMP-soft set can reflect the
decision maker’s preferences. Thus, the expert committee can consider sets of
multi parameters namely,
x1 = {Biochemistry, high academic performance},
x9 = {FEcology, cocurricular activities, undergraduate students},
x3 = {Biology, good conduct}, and
x4 = {Biochemistry, graduate students}.

That is, the subset of parameter and IVQFMP-soft sets are as follows.

X = {((.%‘17 Q)v [0'37 0'5})7 ((xlap)a [027 0'9])7 ((1‘2, q)a [0.4, 0'8])7 ((:L'Q,p)7
{82, 857)8,}((373, q),[0.3,0.6]), ((z3,p),[0.1,0.7]), (24, q), [0.1,0.3]), (x4, p),

FQX = {(((‘Tla Q)a [037 05])7 {uh u5})a ((($17p)7 [027 09])3 {U3, UG})7
(((x% q)v [047 08})7 {U‘Q» U3, U4}), (((anp)v [037 05])7 {ulv Ug, U5}), (((553,]?)7
[0.3,0.6]), {w1, uq, us}), (((x3,49),[0.1,0.7]), {us, us, us}), (((x4, q), [0.3,0.6]),
{U4, U5}), ((%4,]7), [0'17 0'7])’ {ul})}

7. Conclusion

The authors introduced the concepts of an interval-valued Q-fuzzy set and
IVQFMP-soft set and described their equality, subset, union, intersection, A
and V-product. An algorithm for a decision method using an IVQFMP-soft set
was constructed. The proposed IVQFMP-soft set is then successfully applied to
a decision making problem which shows that it can more accurately reflect the
decision maker’s hesitancy in stating his preferences over choice alternatives,
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as compared to the multi Q- fuzzy set.

References

Adam, F., and Hassan, N. (2014a). Q-fuzzy soft matrix and its application.
ATP Conference Proceedings, 1602, 772-778.

Adam, F., and Hassan, N. (2014b). Q-fuzzy soft set. Applied Mathematical
Sciences, 8 (174): 8689-8695.

Adam, F., and Hassan, N. (2014c). Operations on Q-fuzzy soft set. Applied
Mathematical Sciences, 8 (175): 8697 - 8701.

Adam, F., and Hassan, N. (2014d). Multi Q-fuzzy parameterized soft set and
its application. Journal of Intelligent and Fuzzy Systems, 27 (1):419-424.

Adam, F., and Hassan, N. (2015). Multi Q-fuzzy soft set and its application.
Far East Journal of Mathematical Sciences, 97(7): 871-881.

Adam, F., and Hassan, N. (2016). Multi Q-fuzzy soft expert set and its appli-
cation. Journal Intelligent and Fuzzy Systems, 30(2): 943-950.

Alhazaymeh, K., Halim, S.A., Salleh, A.R. and Hassan, N. (2012). Soft intu-
itionistic fuzzy sets. Applied Mathematical Sciences, 6(54): 2669-2680.

Alhazaymeh, K. and Hassan, N. (2012a). Generalized vague soft set and its
application. International Journal of Pure and Applied Mathematics, 77(3):
391-401.

Alhazaymeh, K. and Hassan, N. (2012b). Interval-valued vague soft sets and
its application. Advances in Fuzzy Systems, volume 2012, Article ID 208489.

Alhazaymeh, K. and Hassan, N. (2012c). Possibility vague soft set and its
application in decision making. International Journal of Pure and Applied
Mathematics, 77(4): 549-563.

Alhazaymeh, K. and Hassan, N. (2013a). Generalized interval-valued vague soft
set. Applied Mathematical Sciences, 7(140): 6983-6988.

Alhazaymeh, K. and Hassan, N. (2013b). Generalized vague soft expert set
theory. AIP Conference Proceedings, 1571: 970-974.

Alhazaymeh, K. and Hassan, N. (2013c). Possibility interval-valued vague soft
set. Applied Mathematical Sciences, 7(140): 6989-6994.

Malaysian Journal of Mathematical Sciences 327


https://www.researchgate.net/publication/235684222_Interval-Valued_Vague_Soft_Sets_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235684222_Interval-Valued_Vague_Soft_Sets_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563554_Generalized_Vague_Soft_Expert_Set_Theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563554_Generalized_Vague_Soft_Expert_Set_Theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/279299183_Multi_Q-Fuzzy_Soft_Set_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/279299183_Multi_Q-Fuzzy_Soft_Set_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563394_Generalized_Interval-Valued_Vague_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563394_Generalized_Interval-Valued_Vague_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563545_Possibility_Interval-Valued_Vague_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/259563545_Possibility_Interval-Valued_Vague_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/264388491_Multi_Q-fuzzy_parameterized_soft_set_and_its_application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/264388491_Multi_Q-fuzzy_parameterized_soft_set_and_its_application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631414_Generalized_Vague_Soft_Set_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631414_Generalized_Vague_Soft_Set_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631414_Generalized_Vague_Soft_Set_and_Its_Application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/294581261_Multi_Q-Fuzzy_Soft_Expert_Set_and_its_Applications?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/294581261_Multi_Q-Fuzzy_Soft_Expert_Set_and_its_Applications?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631402_Possibility_Vague_Soft_Set_and_Its_Application_In_Decision_Making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631402_Possibility_Vague_Soft_Set_and_Its_Application_In_Decision_Making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631402_Possibility_Vague_Soft_Set_and_Its_Application_In_Decision_Making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/263300093_Q-fuzzy_soft_matrix_and_its_application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/263300093_Q-fuzzy_soft_matrix_and_its_application?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631431_Soft_Intuitionistic_Fuzzy_Sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631431_Soft_Intuitionistic_Fuzzy_Sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/270575470_Operations_on_Q-Fuzzy_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/270575470_Operations_on_Q-Fuzzy_Soft_Set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==

Adam, F. and Hassan, N.

Alhazaymeh, K. and Hassan, N. (2014a). Application of generalized vague soft
expert set in decision making. International Journal of Pure and Applied
Mathematics, 93(3): 361-367.

Alhazaymeh, K. and Hassan, N. (2014b). Generalized vague soft expert set.
International Journal of Pure and Applied Mathematics, 93(3): 351-360.

Alhazaymeh, K. and Hassan, N. (2014c¢). Mapping on generalized vague soft
expert set. International Journal of Pure and Applied Mathematics, 93(3):
369-376.

Alhazaymeh, K. and Hassan, N. (2014d). Vague soft multiset theory. Interna-
tional Journal of Pure and Applied Mathematics, 93(4): 511-523.

Alhazaymeh, K. and Hassan, N. (2015). Vague soft set relations and functions.
Journal of Intelligent and Fuzzy Systems, 3(28): 1205-1212.

Alkhazaleh, S., Salleh, A. R., and Hassan, N. (2011). Fuzzy parameterized
interval-valued fuzzy soft set. Applied Mathematical Sciences, 5(67): 3335-
3346.

Ali, M.I, Feng, F., Lui, X., Min, W. K and Shabir, M. (2009). On some new
operations in soft set theory. Computers and Mathematics with Applications,
57 (9): 1547-1553.

Al-Quran, A. and Hassan, N. (2016). Neutrosophic vague soft expert theory.
Journal of Intelligent and Fuzzy Systems, 30 (6): 3691-3702.

Babitha, K.V. and Sunil, J.J. (2010). Soft set relations and functions. Comput-
ers and Mathematics with Applications, 60 (7): 1840-1849.

Babitha, K.V., and Sunil, J.J. (2011). Transitive closure and ordering on soft
sets. Computers and Mathematics with Applications, 62(5): 2235-2239.

Cagman, N., and Enginoglu, S. (2010). Soft matrix theory and its decision
making. Computers and Mathematics with Applications, 59 (10): 3308-3314.

Cagman, N., Citak, F., and Enginoglu, S. (2010) Fuzzy parameterized fuzzy
soft set theory and its application. Turkish Journal of Fuzzy System, 1 (1),
21-35.

Cagman. N., Enginoglu, S., and Citak, F. (2011). Fuzzy soft set theory and its
applications. Iranian Journal of Fuzzy System, 8(3): 137-147.

Cagman, N. (2014). Contributions to the theory of soft sets. Journal of New
Results in Science, 4: 33-41.

328 Malaysian Journal of Mathematical Sciences


https://www.researchgate.net/publication/220510798_On_some_new_operations_in_soft_set_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220510798_On_some_new_operations_in_soft_set_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220510798_On_some_new_operations_in_soft_set_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/301560559_Neutrosophic_vague_soft_expert_set_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/301560559_Neutrosophic_vague_soft_expert_set_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220513331_Soft_matrix_theory_and_its_decision_making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220513331_Soft_matrix_theory_and_its_decision_making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/284689954_FP-soft_set_theory_and_its_applications?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/284689954_FP-soft_set_theory_and_its_applications?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/272505971_Vague_soft_set_relations_and_functions?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/272505971_Vague_soft_set_relations_and_functions?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262974018_Generalized_vague_soft_expert_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262974018_Generalized_vague_soft_expert_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631541_Fuzzy_parameterized_interval-valued_fuzzy_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631541_Fuzzy_parameterized_interval-valued_fuzzy_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631541_Fuzzy_parameterized_interval-valued_fuzzy_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973809_Mapping_on_generalized_vague_soft_expert_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973809_Mapping_on_generalized_vague_soft_expert_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973809_Mapping_on_generalized_vague_soft_expert_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/209914133_Soft_set_relations_and_functions?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/209914133_Soft_set_relations_and_functions?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973812_Vague_soft_multiset_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973812_Vague_soft_multiset_theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973802_Application_of_generalized_vague_soft_expert_set_in_decision_making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973802_Application_of_generalized_vague_soft_expert_set_in_decision_making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/262973802_Application_of_generalized_vague_soft_expert_set_in_decision_making?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==

Interval Valued Q-Fuzzy Multiparameterized Soft Set and its Application

Chen, D., Tsang, E.C.C., Yeung, D.S., and Wang, X. (2005).The parametriza-
tion reduction of soft sets and its applications. Computers and Mathematics
with Applications, 49: 757-763.

Ge, X., and Yang, S. (2011). Investigations on some operations of soft sets.
World Academy of Science, Engineering and Technology, 51: 1112-1115.

Hassan, N. and Alhazaymeh, K. (2013). Vague soft expert set theory. AIP
Conference Proceedings, 1522: 953-958.

Maji, P.K., Biswas, R., and Roy, A.R. (2003). Soft set theory. Computers and
Mathematics with Applications, 45: 555-562.

Majumdar, P., and Samanta, S. K. (2013). Softness of a soft set: Soft set
entropy. Annals of Fuzzy Mathematics and Informatics, 6 (1): 59-68.

Molodtsov, D. (1999). Soft set theory - First results, Computers and Mathe-
matics with Applications, 37: 19-31.

Pawlak, Z. (1982). Rough sets. International Journal of Computer and Infor-
mation Sciences, 11(5): 341-356.

Salleh, A. R., Alkhazaleh, S., Hassan, N. and Ahmad, A. G. (2012). Multipa-
rameterized soft set, Journal of Mathematics and Statistics, 8(1): 92-97.

Sezgin, A., and Atagun, A.O. (2011). On operations of soft sets, Computers
and Mathematics with Applications, 61(5): 1457-1467.

Singh, D., and Onyeozili, I. A. (2012). Some results on distributive and ab-
sorption properties on soft operations, IOSR Journal of Mathematics, 4(2):
18-30.

Varnamkhasti, M. J. and Hassan, N. (2012). Neurogenetic algorithm for solv-
ing combinatorial engineering problems. Journal of Applied Mathematics,
volume 2012, Article ID 253714.

Varnamkhasti, M. J. and Hassan, N. (2013). A hybrid of adaptive neuro-fuzzy
inference system and genetic algorithm. Journal of Intelligent and Fuzzy Sys-
tems, 25(3):793-796.

Yang, X., Lin, T. Y., Yang, J.. Li, Y., and Yu, D. (2009). Combination of
interval-valued fuzzy set and soft set. Computers and Mathematics with Ap-
plications, 58(3): 521-527.

Zhu, P., and Wen, Q. (2013). Operations on soft sets revisited. Journal of
Applied Mathematics, Article ID 105752.

Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8(3): 338-353.

Malaysian Journal of Mathematical Sciences 329

The author has requested enhancement of the downloaded file. All in-text references are linked to publications


https://www.researchgate.net/publication/280757924_Soft_set_theory_-_First_results?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/280757924_Soft_set_theory_-_First_results?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/248206382_A_hybrid_of_adaptive_neuro-fuzzy_inference_system_and_genetic_algorithm?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/248206382_A_hybrid_of_adaptive_neuro-fuzzy_inference_system_and_genetic_algorithm?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/248206382_A_hybrid_of_adaptive_neuro-fuzzy_inference_system_and_genetic_algorithm?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/280835769_Multiparameterized_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/280835769_Multiparameterized_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631174_Neurogenetic_Algorithm_for_Solving_Combinatorial_Engineering_Problems?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631174_Neurogenetic_Algorithm_for_Solving_Combinatorial_Engineering_Problems?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/235631174_Neurogenetic_Algorithm_for_Solving_Combinatorial_Engineering_Problems?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220511052_Combination_of_interval-valued_fuzzy_set_and_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220511052_Combination_of_interval-valued_fuzzy_set_and_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220511052_Combination_of_interval-valued_fuzzy_set_and_soft_set?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220511068_On_operations_of_soft_sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/220511068_On_operations_of_soft_sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/237164422_Vague_Soft_Expert_Set_Theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/237164422_Vague_Soft_Expert_Set_Theory?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/224951737_Operations_on_Soft_Sets_Revisited?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/224951737_Operations_on_Soft_Sets_Revisited?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/288575437_Investigations_on_some_operations_of_soft_sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==
https://www.researchgate.net/publication/288575437_Investigations_on_some_operations_of_soft_sets?el=1_x_8&enrichId=rgreq-a85eaef8a31cb718b8247fb7d0a9a68e-XXX&enrichSource=Y292ZXJQYWdlOzMxMDU1ODk1MDtBUzo0MzA0NTg4OTE3MDYzNzFAMTQ3OTY0MDgwNTYwNg==

