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Abstract. Smarandache introduced the concept of neutrosophic set which
is the genralistion of fuzzy set, intuitionistic fuzzy set and a better math-
ematical tool to handle incomplete, inconsistance and vague information.
In this work, we propose the concept of multi Q-single valued neutro-
sophic soft expert set and its basic operations such as, union, intersec-
tion, complement, And and OR. Further, we construct an algorithm for
decision-making method on multi Q-SVNSES. Finally, an example is pro-
vided to show the practicality and effectiveness of the proposed algorithm
which consist of indeterminate and inconsistent information. At the end,
a comparison has been made through an example with the existing theory.
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1. INTRODUCTION

In our daily life most of problems in social sciences, management, engineering and
medical sciences usually include data which are not surely crisp, accurate and determin-
istic in character due to variant uncertainties associated corresponding with these prob-
lems. Mostly such problems were solved by using fuzzy set introduced by Zadeh[60].
In Zadeh fuzzy set only membership function was considered and the non-membership
function comes automatically. After fuzzy set Attanassov [15] proposed the concept of
intuitionistic fuzzy set which is the extension of fuzzy set by introducing membership and
non-membership functions and the hesitation function by subtracting the sum of member-
ship and non-membership function from one. But the only limitation in this concept is
that the hesitation degree can not be defined independently. To overcome this limitation,
Smarandache [49, 50, 51] introduced the concept of neutrosophic set which is the gen-
eralization of fuzzy set and intuitionistic fuzzy set. Neutrosophic set is characterized by
truth-membership, indeterminacy-membership and falsity-membership functions with the
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condition that the sum of maximum of the three function is less or equal to three. After the
introduction of neutrosophic sets many researcher proposed subclasses of neutrosophic sets
and apply them to various areas [58, 59, 54, 55]. Liu et al. [30]and Khan et al.[27, 28] de-
veloped some power linguistic Heronian mean operators, power Bonferroni mean operator
and power Muirhead mean operators for linguistic neutrosophic sets, interval neutrosophic
sets and neutrosophic cubic sets and applied them to multiple attribute decision making and
multiple attribute group decision making. Some other generalization of fuzzy sets were
studied by many authors and give its applications in different field[47, 40, 48, 22, 26, 7].

The concept of soft set theory was first presented by Molodtsov [37] in 1999, which was
anew concept of handling uncertainties and ambiguity.After the introduction of soft set the-
ory Maji et al. [34, 35, 46, 33] presented the concept of fuzzy soft set and and intuitionistic
fuzzy soft set and proposed some basic operations and studied their related properties. Fur-
ther, Fuzzy soft set theory, intuitionistic fuzzy soft set theory and fuzzy soft matrix theory
were studied by Cagman et al.and Ahmad et al.[2, 18, 19, 20]. M. Riaz et al. [42, 43, 44]
studied certain properties of bipolar fuzzy soft topology via Q-neighborhood, developed
measurable soft mappings and fuzzy parametrized soft compact spaces with decision mak-
ing. S.Roy et al [45] construct soft topology, soft base , soft subase and discussed some
related theorems. H. Kamaci et al [24] proposed difference operations for soft matrices and
give its application in decision making. Yang et al. [57] combined soft set with interval
valued fuzzy set and proposed the concept of interval valued soft set and gave some basic
operations such as complement, AND and OR and prove De Morgan law for IVFSSs. In-
tuitionistic fuzzy soft set and interval valued intuitionistic fuzzy soft set were studied by
Xu et al. and Jiang et al.[23, 56]. Maji [36] proposed the concept of neutrosophic soft
set by combining soft set with neutrosophic set, proposed basic operational laws for it and
studied their related properties. Alkhazaleh et al proposed the concept of possibility fuzzy
soft set [9] and proposed operational rules and studied their basic properties. They also
give applications of possibility soft set in decision-making. Alkhazaleh et al. and Zhu et al
[10, 61] presented the concepts of fuzzy parametrized fuzzy soft set and fuzzy parametrized
IVFSSand give its applications in decision-making. Broumi et al. [16] proposed neutro-
sophic parametrized soft set and give it application in decision-making. Alkhazaleh et al
proposed the concept of soft multi-sets [11] which was the generalization of soft set pro-
posed by Molodtsov, followed by the concepts of fuzzy soft multi-set[12], multi Q-fuzzy
soft set[3], multi Q-intuitionistic fuzzy soft set [17], multi Q-single valued neutrosophic
soft set [31]. Further, multi Q-fuzzy soft expert set was introduced by Adam et al. [6, 4, 5],
proposed some operational laws such as, union, complement, intersection, AND and OR
operation for it, and also give application in decision making. in recent years Mahmood et
al. [32] proposed some generalized aggregation operators for cubic hesitant fuzzy sets and
give its application in decision making. Voskoglou [52] give application of fuzzy number
to human skills. Abbas et al. [1] proposed upper and lower contra-continuous fuzzy multi-
functions.Othman [38] discussed the concept of fuzzy infra-semiopen set. Roa et al. [41]
discussed general fixed point theorems in fuzzy metric spaces. Khan et al.[25] discussed
Common Fixed Point Theorems for Converse Commuting and OWC Maps in Fuzzy Metric
Spaces.

The aim of this article is to proposed the concept of multi Q-single valued neutrosophic
soft expert set [13] by extended the concept of expert set, defined some basic operational
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laws such as complement, union, intersection, AND and OR along with illustrative exam-
ple. We further give the applications in decision-making. Finally a comparison has been
made with the existing theory of multi Q-fuzzy soft expert set through example.

2. PRELIMINARIES

In this section, some basic definitions about soft expert set, multi Q-single valued neu-
trosophic soft set.

Let U, E/, X be respectively, universe of discourse set, set of parameters and set of ex-
perts. Let O be the set of opinions, Z = E x X x Oand A C Z.

Definition 1. [13]A soft expert set over U is a pair (F, A) . Where F is a function given by
F:A— P(U), P(U) represent the power set of U.

Definition 2. [31]Let X be a universal set and Q # 0. A Q-SVNS NQ in X and Q is
defined as,

Nq = {(9,@),/},]\7(9,11), VN(Q,Q),fN(97ﬂ) 10 e X,u€Q}

Where iy, XxQ = [0,1], vy, : XxQ — [0,1], {5, : X xQ — [0, 1], are respec-
tively truth- membershlp, 1ndeterm1nacy membership and fa151ty membershlp functlons for
every § € X and @ € Q and satisfy the condition 0 < IR @, a)+vy, (@, a)+E g, 0,4) <
3.The set of all Q-SVNS is denoted by MKQSVN(X).

Definition 3. [31]Let X be a universal set, Q # () and ]\7@ be a Q-SVNS. The complement
of Nq is denoted and defined as follows:

N& = {(0,2), &g, (0,1),1 — vg_(0,4), pg, (0,3) : 0 € X, € Q}

Definition 4. [31]Let AQ and NQ be two Q-SVNS. Then the union and intersection is
denoted and defined by

AQ ! NQ _ (0,14), max (P‘AQ (6, U)/,\MNQ (H,u)A) , min (UAQ(G,UJ), VNQ(H,UJ)> ,
min (¢;,(6,4),¢5, (8. )) feX,icQ
le QNQ _ (0,4), min (,uAQ 0,4), /‘NQ (6,4) ) (VAQ(97U),VNQ(97U)> ,

maX(fA (0.9). 5, @, )) feX,icQ

Definition 5. [31]Let X be a non-empty set and Q) be any non-empty set ,l be any positive
integer and I be a unit interval [0,1] .A multi Q-SVNS Ag in X and Q is a set of ordered
sequences

Ag={(0.0), 1 (0,0),v;(8,4),&(0,0) : 0 € X i1 € Qforallj =1,2,..,1}

Where p; : X XQ—)Ikl/j XxQ—)Ikgj X xQ — IF forallj =
1,2,...,1 and are respectively truth-membership, indeterminacy-membership and falslty
membershlp functions for each § € X and @ € @ and satisfy the condition 0 < i (9 ) +

1@(6‘ u)+§](9 @) < 3, forallj = 1,2,...,1. The functions 1, 6, 4), vj 0, ), & (6, @)for
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allj =1,2,...,1are called the truth-membership , indeterminacy-membership and falsity-
membership functions respectively of the multi Q-SVNS AVQ and satisfy the condition
0 < 1;(0,0) + v;(0,0) + &(0,a) <3, forallj = 1,2,...,1. Lis called the dimension of
the Q-SVNS EQ.The set of all Q-SVNS is denoted by ZXQSV NS(X).

3. MULTI Q-SINGLE VALUED NEUTROSOPHIC SOFT EXPERT SET

Definition 6. A multi Q-single valued neutrosophic soft expert set over U is a pair (Fg, A),
where Fg is a function given by

Fg:A— MXQSVN(U)

such that M X QSV N (U) denotes the set of all multi Q-single valued neutrosophic set
over U.

Assume that Fy : A — MEQSV N(U)is a function defined as F(z) = F(x)(q,u),Vq €
Q,u € U. Foreach z; € A, F(x;) = F(x;)(u,q). Where F(z;) represents the degree of
truth-membership, degree of indeterminacy and falsity-membership of the elements of U
in F'(z;). Hence F'(z;) can be written as,

F(xl)(ulaq) = {(uzvq)ﬂF(‘rz)(u“q)} fOT‘i = 172337 ...m

Where, F(z;)(ui,q) = (1w, q), vi(ui, q),&(us, q)) » in which pi5(ui, q), v;(us, q)
and ;(u,, q) respectively representing the truth-membership, indeterminacy-membership
and falsity-membership degrees of each element u; € U.

Suppose that a professor wants to select three students for a research project from
PhD and MS students, and wants to take the opinion of the two expert professors of
there classes about these students. Let U = {u1, u2, us}be the set of students and ) =
{q1,q2} be the set of students. Let the decision parameter under consideration is E =
{e1 = Hardworking, es = Intelligence} and X = {p, ¢} be the set of expert professors of
their classes. Suppose that

((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,
((u1,q2), (0.3,0.1,0.5), (0.4,0.2,0.3), (0.6,0.1,0.1)) ,
- o ) (2a0),(0.4,0.2,0.1),(0.1,0.4,0.4), (0.6,0.2,0.2)) ,
Q1P 1) =0 (s, go). (0.6.0.1,0.2). (0.8.0.1,0.1). (0.4.0.2,0.2)) .
<(u37q1),(070202),(060101),(050302»7
((us, q3), (0.2,0.3,0.4), (0.1,0.2,0.5), (0.3,0.2,0.4))
((u1,q1),(0.3,0.2,0.4), (0.4,0.1,0.3), (0.5,0.1,0.2)) ,
((u1,q2), (0.5,0.2,0.2), (0.6,0.1,0.1), (0.7,0.0,0.1)) ,
s IO (N 1),(0.1,0.4,0.5), (0.3,0.2,0.3), (0.5,0.1,0.4) ,
Q(e1, 1) =9 (s 40). (0.9.0.1,0.1), (0.7.0.2,0.1), (0.5.0.2,0.1))
((ug,ql),(OS 0.1,0.1), (0.4,0.2,0.1), (0.3,0.2,0.4)) ,

{(u3,q3),(0.6,0.2,0.1), (0.7,0.2,0.2), (0.8,0.0,0.1))
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FQ(@Q,IL 1) =

FQ(627Qv 1) =

FQ(elaI%O) =

FQ(elv(LO) =

FQ(627p7 0) =

FQ(627‘LO) =

((u1,q1),(0.2,0.1,0.4), (0.4,0.2,0.1), (0.5,0.2,0.3))
((u1,¢2),(0.5,0.2,0.1), (0.6,0.1,0.2), (0.8,0.1,0.1))
((u2,q1),(0.1,0.4,0.3), (0.3,0.2,0.4), (0.4,0.1,0.2))
((ug2,q2),(0.3,0.2,0.1),(0.2,0.1,0.2), (0.4,0.2,0.3))
((us,q1),(0.4,0.1,0.4), (0.5,0.2,0.1), (0.6,0.1,0.1))
((us, q3), (0.2,0.4,0.3), (0.4,0.3,0.4), (0.5,0.2,0.1))
((u1,q1),(0.1,0.3,0.4), (0.2,0.4,0.4), (0.4,0.2,0.1))
((u1,q2),(0.2,0.3,0.4), (0.4,0.1,0.3), (0.6,0.1,0.2))
((ug,q1),(0.4,0.1,0.1), (0.6,0.2,0.3), (0.7,0.1,0.2))
((uz, q2),(0.3,0.3,0.2), (0.4,0.1,0.3), (0.5,0.1,0.2))
<(U3,q1),(04 0.2,0.1), (0.6,0.1,0.2), (0.7,0.1,0.1))
((us, g3), (0.2, 0.3,0.3),(0 5 0.1,0.1),(06 0.2,0.3))

)

)

)
)
)

)
)

)

3

3
Y
)

((u1,q1),(0.1,0.2,0.4), (0.3,0.3,0.2), (0.4,0.3,0.1))
((u1,¢2),(0.2,0.1,0.2), (0.2,0.3,0.4), (0.3,0.1,0.3))
((ug,q1),(0.4,0.1,0.3), (0.6,0.1,0.1), (0.7,0.1,0.2))
<(u2,q2), (0.3,0.2,0.4), (0.4,0.2,0.3), (0.5,0.1,0.2))
((us,q1),(0.2,0.3,0.4),(0.3,0.4,0.2), (0.4,0.1,0.5))
((us,qs),(0.1,0.4,0.4), (0.3,0.2,0.3), (0.6,0.1,0.3))
((u1,q1),(0.6,0.1,0.1),(0.7,0.2,0.2), (0.8,0.1,0.1))
((u1,q2),(0.4,0.1,0.2), (0.5,0.2,0.3), (0.6,0.2,0.1))
((ug, q1),(0.2,0.3,0.2),(0.3,0.3,0.4), (0.5,0.1,0.2))
((uz, q2),(0.3,0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3))
((us, q1),(0.2,0.4,0.2),(0.3,0.1,0.1), (0.4,0.2,0.3))
((us, g3),(0.7,0.1,0.2), (0.8 0.0,0.1),(0 9,0.1,0.1))
((u1,q1),(0.2,0.2,0.4),(0.4,0.2,0.2), (0.5,0.1,0.2))
((u1,¢2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1))
((ug, q1),(0.3,0.2,0.1), (0.5,0.1,0.1), (0.7,0.2,0.3))
<(uz,qz), (0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,0.1,0.2))
((us, 1), (0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,
((us,¢3), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6,0.2,0.3))
((u1,q1),(0.3,0.2,0.2),(0.4,0.3,0.2), (0.5,0.1,0.1))
<(u1,q2), (0.4,0.1,0.1), (0.5,0.2,0.1), (0.7,0.2,0.3))
((ug, q1),(0.6,0.1,0.3),(0.7,0.1,0.1), (0.8,0.2,0.1))
((ug, q2),(0.5,0.2,0.3), (0.6,0.2,0.3), (0.8,0.0,0.1))
((us, q1),(0.2,0.3,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3))

{(u3,q3),(0.3,0.2,0.3), (0.5,0.1,0.1), (0.7,0.2,0.3))

)
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Then the multi Q-SVNSES (Fy,, E) consisting of the following group of approximations.

(FQﬂE) =

((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,

((u1,q2), (0.3,0.1,0.5), (0.4,0.2,0.3), (0.6,0.1,0.1)) ,

s ) ((u2,a1),(0.4,0.2,0.1),(0.1,0.4,0.4), (0.6,0.2,0.2)),
Q1P 1) 0 0y go). (0.6.0.1,0.2). (0.8.0.1,0.1). (0.4.0.2,0.2)) ’

<(u3,q1), (0.7,0.2,0.2), (0.6,0.1,0.1), (0.5,0.3,0.2)) ,

(3, g3), (0.2,0.3,0.4), (0.1,0.2,0.5), (0.3, 0.2, 0.4))

((u1,q1), (0.1,0.2,0.4), (0.3,0.3,0.2), (0.4,0.3,0.1)) ,

((u, q2), (0.2,0.1,0.2),(0.2,0.3,0.4), (0.3,0.1,0.3)) ,

s oy 3 ((uz,a1),(04,0.1,0.3),(0.6,0.1,0.1),(0.7,0.1,0.2))
Q(e1:220): 0 1y go). (0.3.0.2,0.4). (0.4.0.2,0.3). (0.5.0.1,0.2)) . )

((uz, q1), (0.2,0.3,0.4), (0.3,0.4,0.2), (0.4,0.1,0.5)) ,

((u3,q3),(0.1,0.4,0.4), (0.3,0.2,0.3), (0.6,0.1,0.3))

Each element of the multi Q-SVNSES implies the opinion of each expert professors based
on each parameter about the students with their own classes.

Further, we shall define the definitions of agree, disagree, equal and subsets multi Q-
SVNSESs.

Definition 7. Let (F, A) and (Gg, B) be two multi QSVNSESs. Then (Fg, A) is said
to be multi Q-SVNSE subset of (Gq, B) , denoted by (Fg,A) C (Gq,B),if A C B and
Fo(z) C Gg(x), Yz € A.

Definition 8. Let (F, A) and (Gg, B) be two multi QSVNSESs. Then (Fg, A) is said
to be equal to (Gg,B), denoted by (Fg,A) = (Gg,B),if (Fg,A) C (Gg,B) and
(Gq,B) € (Fg, 4).

Definition 9. An agree-multi Q-SVNSES (Fg, A), over U and Q is a multi Q-SVNSE
subset of the multi Q-SVNSES (Fg, A) defined as foolows:

(Fg,A)y ={Fq,(n) :ne€ Ex X x {1}}.

Definition 10. A disagree-multi Q-SVNSES (Fg, A), over U and Q is a multi Q-SVNSE
subset of the multi Q-SVNSES (Fq, A) defined as follows:

(FQ: A)g = {Fa.(n) :n € Ex X x {0}}.

Example 1. Consider Example (3) . The agree-multi Q-SVNSES (Fg, E), over U and Q
is,

((u1,q1),(0.1,0.2,0.3),(0.2,0.4,0.4), (0.4,0.3,0.1)),
((u1,0), (0.3,0.1,0.5), (0.4, 0.2,0.3), (0.6,0.1,0.1))
s ) ((u2,@),(04,0.2,0.1),(0.1,0.4,0.4), (0.6,0.2,0.2)),
Qe 1) (g o). (0.6,0.1,0.2), (0.8,0.1,0.1, (0.4,0.2,0.2))
<(u3,q1),(0702 0.2),(0.6,0.1,0.1), (0.5,0.3,0.2)),
((us, g3), (0.2,0.3,0.4),(0.1,0.2,0.5), (0.3,0.2,0.4))
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FQ(617Q7 1)a

FQ(627pa 1)7

FQ(GQa q, 1)7

And the disagree-multi Q-SVNSES (Fg,

FQ(61,p, 0)7

FQ(elaqvo)v

FQ(627p70),

FQ(€27 Q7O)a

((u1,q1),(0.3,0.2,0.4), (0.4,0.1,0.3), (0.5,0.1,0.2))
((u1,¢2),(0.5,0.2,0.2), (0.6,0.1,0.1), (0.7,0.0,0.1))
((u2,q1),(0.1,0.4,0.5), (0.3,0.2,0.3), (0.5,0.1,0.4))
(( ), (0. ), (0. ), ( )
(( ), (0. ), (0. ), ( )

)

)

us, ¢2), (0.9,0.1,0.1), (0.7,0.2,0.1), (0.5,0.2,0.1
us, q1), (0.8,0.1,0.1), (0.4,0.2,0.1), (0.3,0.2, 0.4
((u3,q3), (0.6,0.2,0.1), (0.7,0.2,0.2), (0.8,0.0,0.1))

)
i
)

((u1,q1),(0.2,0.1,0.4), (0.4,0.2,0.1), (0.5,0.2,0.3)) ,
<(u1,qQ),(O 5,0.2,0.1), (0.6,0.1,0.2), (0.8,0.1,0.1)) ,
((u2,q1),(0.1,0.4,0.3), (0.3,0.2,0.4), (0.4,0.1,0.2)) ,
(12, 2), (0.3,0.2,0.1), (0.2,0.1.0.2), (0.4,0.2,0.3)) .
((us, q1),(0.4,0.1,0.4), (0.5,0.2,0.1), (0.6,0.1,0.1)) ,

((u3,q3),(0.2,0.4,0.3), (0.4,0.3,0.4), (0.5,0.2,0.1))

( (0.1,0.3,0.4), (0.2,0.4,0.4), (0.4,0.2,0.1))
( (0.2,0.3,0.4), (0.4,0.1,0.3), (0.6,0.1,0.2))
((u2,q1),(0.4,0.1,0.1), (0.6,0.2,0.3), (0.7,0.1,0.2))
((u2,¢2),(0.3,0.3,0.2), (0.4,0.1,0.3), (0.5,0.1,0.2))
<(L3,q1) (0.4,0.2,0.1), (0.6,0.1,0.2), (0.7,0.1,0.1))
((u3,q3),(0.2,0.3,0.3), (0.5,0.1,0.1), (0.6,0.2,0.3))

ulan)? )
u17q2)7 )
1) ;
2) ;

)

pover U and Q is,

E)
((u1,q1),(0.1,0.2,0.4),(0.3,0.3,0.2), (0.4,0.3,0.1))
((u1,g2),(0.2,0.1,0.2), (0.2,0.3,0.4), (0.3,0.1,0.3))
((ug, q1),(0.4,0.1,0.3), (0.6,0.1,0.1), (0.7,0.1,0.2))
((ug, q2),(0.3,0.2,0.4), (0.4,0.2,0.3), (0.5,0.1,0.2))
((us, q1),(0.2,0.3,0.4), (0.3,0.4,0.2), (0.4,0.1,0.5))
((us, g3), (0.17 0.4,0.4),(0.3,0.2,0.3), (0.6,0.1,0.3))

3

3
Y
Y
)

((u1,q1),(0.6,0.1,0.1), (0.7,0.2,0.2), (0.8,0.1,0.1)) ,
((u1,q2),(0.4,0.1,0.2), (0.5,0.2,0.3), (0.6,0.2,0.1)) ,
((u2,q1),(0.2,0.3,0.2), (0.3,0.3,0.4), (0.5,0.1,0.2)) ,
((u2,q2),(0.3,0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,
((us, ql), (0.2,0.4,0.2), (0.3,0.1,0.1), (0.4,0.2,0.3)) ,

((u3,g3), (0.7,0.1,0.2), (0.8,0.0,0.1), (0.9,0.1,0.1))

((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2)) ,
((u1,q2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)) ,
((us, ql), (0.3,0.2,0.1),(0.5,0.1,0.1), (0.7,0.2,0.3))
((ug,q2),(0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,0.1,0.2)),
((us,q1),(0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3)),
((us, q3), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6,0.2, 0.3))

((ur,q1),(0.3,0.2,0.2), (0.4,0.3,0.2), (0.5,0.1,0.1)) ,
((u1,q2),(0.4,0.1,0.1), (0.5,0.2,0.1), (0.7,0.2,0.3))
((uz,q1),(0.6,0.1,0.3), (0.7,0.1,0.1), (0.8,0.2,0.1))
((uz,q2), (0.5,0.2,0.3), (0.6,0.2,0.3), (0.8,0.0,0.1))
((us, q1),(0.2,0.3,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3))
((u3,q3),(0.3,0.2,0.3), (0.5,0.1,0.1), (0.7,0.2,0.3))

)
)
)

)
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Further we shall define the definition of complement of multi Q-SVNSES and it related
proposition.

Definition 11. The complement of muti Q-SVNSES (Fg, A) is denoted by (F, A)° and is
defined by (Fg, A)° = (Fé,]A) , where F§ :]A — M*QF (U) is a function given by
F§(x) = c(Fo(lz)), Vo €] A such that c is the multi Q-SVN complement.

Proposition 3.1. Let (Fg, A) be a multi Q-SVNSES. Then

(1) (Fq,A))" = (Fo,4)
(2) (Fo, 4)] = (Fg,4),
(3) (Fq.A)y = (Fg,A)

Proof. The proof of this proposition is easy by using the properties of multi Q-SVNS. [

4. UNION AND INTERSECTION OF MULTI Q-SVNSESS

In this section we propose the definitions of union and intersection of multi Q-SVNSES,
give some examples and discussed their related properties.

Definition 12. Let (Fg, A) and (Gg, B) be two multi Q-SVNSESs over U and Q). Then
their union is a multi Q-SVNSES denoted by (Mq,C) = (Fg,A) (Gq, B) , where C' =
AU B andV x € C, the multi Q-SVNSES (Mg, C) is defined as follows:

Fo(z) if v € A— B;
Mo(z) =4 Gol(x) if x e B—A;
Fo(z)Gg(x) ifre ANB.

Let us suppose that U = {uy,us,us,us}, E = {e1,eq, e} are respectively, the uni-
verse of discourse and the set of parameters. Let Q = {q1,¢2} be a non-empty set and
X = {p, q}be the expert set. Then (Fp, A) and (G, B) are two multi Q-SVNSESs over
U and @ such that

A = {(e,p,1),(e2,p,0),(e1,9:1), (e2,4, 1) };
B = {(el,pvl)7(617Q71)’(e27q’1)}
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((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,
((u1,q2),(0.3,0.1,0.5), (0.4,0.2,0.3), (0.6,0.1,0.1)) ,
B ((uz,q1),(0.4,0.2,0.1), (0.1,0.4,0.4), (0.6,0.2,0.2)) ,
(F, 4) =y enp |0, (0.6,0.1,0.2), (0.8,0.1,0.1), (0.4,0.2,0.2))
<(u3,q1) (0.7,0.2,0.2), (0.6,0.1,0.1), (0.5,0.3,0.2)) ,
((us, q3), (0.2,0.3,0.4), (0.1,0.2,0.5), (0.3,0.2,0.4))
((u1,q1),(0.3,0.2,0.4), (0.4,0.1,0.3), (0.5,0.1,0.2)) ,
{(u1,2),(0.5,0.2,0.2),(0.6,0.1,0.1), (0.7,0.0,0.1)) ,
o | ((u2ia0),(0.1,0.4,0.5),(0.3,0.2,0.3), (0.5,0.1,0.4)).
(e1,0,1), {(u2,q2),(0.9,0.1,0.1), (0.7,0.2,0.1), (0.5,0.2,0.1)) ,
((us,q1),(0.8,0.1,0.1), (0.4,0.2,0.1), (0.3,0.2,0.4)) ,
{(u3,q3),(0.6,0.2,0.1), (0.7,0.2,0.2), (0.8,0.0,0.1))
((u1,q1),(0.2,0.1,0.4), (0.4,0.2,0.1), (0.5,0.2,0.3)) ,
((u1,q2),(0.5,0.2,0.1), (0.6,0.1,0.2), (0.8,0.1,0.1)) ,
o | ((2:01),(0.1,0.4,0.3), (0.3,0.2,0.4), (04,0.1,0.2)),
(e2,4,1), ((u2,q2),(0.3,0.2,0.1),(0.2,0.1,0.2), (0.4,0.2,0.3)) ,
<(U3,q1), (0.4,0.1,0.4), (0.5,0.2,0.1), (0.6,0.1,0.1)) ,
(3, g3), (0.2,0.4,0.3), (0.4,0.3,0.4), (0.5,0.2,0.1))
((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2)) ,
((u1,q2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)) ,
(e ql),(0.3,0.2,0.1),(0.5,0.1,0.1),(0 7,0.2,0.3)),
(22,00 | (. g2) (0.4.0.1,0.3), (0.6,0.1.0.2). (0.7.0.1,0.2)) .
((us, q1),(0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,
{(u3,q3),(0.4,0.1,0.1), (0.5,0.2,0.3), (0.6,0.2,0.3))
and
((u1,q1),(0.1,0.2,0.4), (0.3,0.3,0.2), (0.4,0.3,0.1)) ,
((u1,q2),(0.2,0.1,0.2), (0.2,0.3,0.4), (0.3,0.1,0.3)) ,
B ((u2,q1),(0.4,0.1,0.3), (0.6,0.1,0.1), (0.7,0.1,0.2)) ,
(G B) = (e | i, 0,0 (03,0.2,0.4). (0.4,0.2,0.3). (0.5,0.1,0.2)) .
<(U3,q1),(02 0.3,0.4),(0.3,0.4,0.2), (0.4,0.1,0.5)) ,
((us, qs), (0.1,0.4,0.4), (0.3,0.2,0.3), (0.6,0.1,0.3))
((u1,q1), (0.6,0.1,0.1), (0.7,0.2,0.2), (0.8,0.1,0.1)) ,
((u1,q2),(0.4,0.1,0.2), (0.5,0.2,0.3), (0.6,0.2,0.1)) ,
o | ((2:@1),(02,0.3,0.2), (0.3,0.3,0.4), (0.5,0.1,0.2)),
(e1,0,1), ((u2,q2),(0.3,0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,
((us, q1),(0.2,0.4,0.2), (0.3,0.1,0.1), (0.4,0.2,0.3)) ,
{(u3,q3),(0.7,0.1,0.2), (0.8,0.0,0.1), (0.9,0.0,0.1))
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((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2)) ,
((u1,g2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)) ,

o | ((2.@1),(03,0.2,0.1),(0.5,0.1,0.1), (0.7,0.2,0.3)),
(201 | 045 go). (0.4.0.1,0.3). (0.6.0.1.0.2). (0.7.0.1,0.2))
((u3,q1),(0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,

((us, g3), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6,0.2, 0.3))

Then the union of (Fg, A) and (Gg, B) is (Mg, C) = (Fg, A) (Gg, B) , such that

3,0.3,0. 4,0.3,
,(0.6,0.1,

), (0.
) (0.
), (0.7,
1), (0.5,
1), (0.5,

u1,q1),(0.1,0.2,0.3), 2
w1, q2),(0.3,0.1,0.2),(0.4,0.2,0.3
0. ) 1

)

((ur, 1)
((u1,02)

(Mo.C) = Lierp ). EEuQ ZS( 4,0.1,0.1), (0.6,0.1,0.
{(

(0. ,
(0.
(0.
us. go). (0.6,0.1,0.2). (0.8.0.1,0.1).
us. g1, (0.7,0.2,0.2). (0.6,0.1,0.
((u3, g3),(0.2,0.3,0.4), (0.3,0.2,0

((u1,q1),(0.6,0.1,0.1), (0.7,0.1,0.2
((u1,q2),(0.5,0.1,0.2), (0.6,0.1,0.1

(e1.0.1) <(u2,q1),(0.2,0.3,0.2),(0 4,0.2,0.2
DO ((ug,q2). ( ), (
(( ) ( (

)

),

3
7(
7(
(
(
(

b

— — —

us, ¢2),(0.9,0.1,0.1), (0.7,0.2,0.1),

(0.6,
8,
7,
5,
6,
vz q), 0.8,0.1,0.1), (0.4,0.1,0.1), (0.4

0.
0.
0.
0.
0. )

(3, g3), (0.7,0.1,0.1, (0.8,0.0,0.1), (0.

9,
((u1,q1), (0.2,0.1,0.4), (0.4,0.2,0.1), (0.5,
((u1,q2), (0.5,0.2,0.1), (0.6,0.1,0.2), (0.8,
0| (@), (0:3,0.2,0.1), (0.5,0.1,0.1), (0.7,
(e2,4, 1), <(u2,q2),(0.4,0.1,0.1),(06 0.1,0.2), (0.7,
((uz,q1), ( ( (0.6,

us, q1), (0.4,0.1,0.3), (0.5,0.2,0.1),

us, qs), (0.4,0.1,0.1), (0.5,0.2,0.3), (

((us, g3) ) 0.
((u1,q1),(0.2,0.2,0.4),(0.4,0.2,0.2), (o
((u1,q2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,

o | ((u2ia0),(0.3,02,0.1),(0.5,0.1,0.1), (0.7,
(€2,p,0), ((u2,q2),(0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,
((uz,q1),(0.3,0.2,0.3), (0.4,0.2,0.2), (0.

(s, g), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6,0.2,
Definition 13. Ler (Fg, A) and (Gg, B) be two multi Q-SVNSESs over U and Q. Then

their intersection is a multi Q-SVNSES denoted by (Mg, C) = (Fg,A) (Gg, B) , where
C =AUBandV x € C, the multi Q-SVNSES (Mg, C) is defined as follows:

Fo(x) if v € A— B;
Mg(z) = ¢ Gqlx) if € B— A;
(Fg,A)(Gg,B) ifre€ANB.

Example 2. From Example(4), we have (Mg, C) = (Fg, A) (Gg, B) , where
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((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,
((u1,q2),(0.2,0.1,0.5), (0.2,0.3,0.4), (0.3,0.1,0.3)) ,

_ {(uz,q1),(0.4,0.2,0.3),(0.1,0.4,0.4), (0.6,0.2,0.2)) ,

(Ho,€) = (en,p.1), <(uQ,ZQ),(03 0.2,0.4), (0.4,0.2,0.3), (0.4,0.2,0.2)) ,
((u3,q1),(0.2,0.3,0.4), (0.3,0.4,0.2), (0.4,0.3,0.5)) ,

(3, 2), (0.1,0.4,0.4), (0.1,0.2,0.5), (0.3,0.2, 0.4))

((u1,q1),(0.3,0.2,0.4), (0.4,0.2,0.3), (0.5,0.1,0.2))
((u1,q2),(0.4,0.2,0.2), (0.5,0.2,0.3), (0.6,0.2,0.1))

(er.a.1) ((uz,q1),(0.1,0.4,0.5), (0.3,0.3,0.4), (0.5,0.1,0.4))
LG ((uy, go), (0.3,0.2,0.4), (0.4,0.2,0.2), (0.5,0.2,0.3)) ,
<(u3, ql), (0.2,0.4,0.2), (0.3,0.2,0.1), (0.3,0.2,0.4)) ,

((us, q3), (0.6,0.2,0.2), (0.7,0.2,0.2), (0.8,0.0,0.1))

((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.2,0.3)),
((u1,q2),(0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)),
{(u2,q1),(0.1,0.4,0.3), (0.3,0.2,0.4), (0.4,0.1,0.2))
( ), ( ( ), (
(( ), ( ( ), (

Ui, q1),
ui,q2),

)

o~~~

(e2,0,1), Uz, q2),(0.3,0.2,0.3), (0.2,0.2,0.2), (0.4,0.2,0.3))

us, q1),(0.3,0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3))
(u3,q3), (0.2,0.4,0.3), (0.4,0.3,0.4), (0.5,0.2,0.3))

) ) )
(u1,q1), (0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2))
(u1,¢2), (0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)) ,
(u2,q1), (0.3,0.2,0.1), (0.5,0.1,0.1), (0.7,0.2,0.3))
(u2, q2), ( ), ( ) ( )
( ( ( ( )

)
)
b

(e2,p,0), s ,(0.4,0.1,0.3),(0.6,0.1,0.2),(0.7,0.1,0.2

U3,q1) 0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3
((us, q3), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6, 0.2, 0.3))

Now from the definitions of union and intersection of multi Q-SVNSESs we have the fol-
lowing proposition.

)

(
(
(
(
(
(

)

Proposition 4.1. Let (Fg, A) , (Hg, B) and (Ng, C) are any three multi Q-SVNSESs over
U and Q. Then we have,

(1) (Fq,A)U (Fg,A) = (Fg,4)
(2) (Fq,A)N(Fg,A) = (Fg,4)
(3) (F@,A)U((Hg,B)U(Ng,C)) = ((Fq,A)U(Hg,B))U(Ng,C);
(4) (Fq,A)N((Hq,B)N(Ng,C)) = ((Fg,A)N(Hg,B))N (Ng, ),
(5) (Fq.A)N((Hg,B)U (Ng,C)) = ((Fg,A4)N(Hq,B))U ((Fq,A)N (Ng,C));
(6) (FQ7A)U((HQvB)ﬁ(NQ70)) = ((FQaA)U(HQ’B)) ((FQvA) (NQ7O))'

Proof. The proof of this proposition is easy, by using the properties of multi Q-SVNSs. [

5. AND AND OR OPERATIONS OF MULTI Q_SVNSESSs

In this section we propose the definitions of AND and OR operations for multi Q-
SVNSESs and give some examples.
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Definition 14. Let (Fg, A) and (G, B) be two multi Q-SVNSESs over U and Q). Then
the ” AN D” operation for (Fg, A) and (G, B) is denoted by (Fo, A)\N(Gg, B) and is de-
finedas (M, A x B) = (Fo, A)MGq, B) such that Mq(p, ») = (Fo(p) N Gq(p));V (p.¢) €
Ax B.

. Suppose Example (4) Let

A={(e1,p,1),(e2,p,0)},andB = {(e1,p, 1), (e1,q,1)}

((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,

((u1,q2), (0.3,0.1,0.5), (0.4,0.2,0.3), (0.6,0.1,0.1)) ,

((us, ql), (0.4,0.2,0.1), (0.1,0.4,0.4), (0.6,0.2,0.2)) ,

(Fo, A) = (P Dt 10,0 00), (06,0.1.0.2). (0.8.0.1,0.1), (0.4,0.2.0.2)) . |

((us, q1), (0.7,0.2,0.2), (0.6,0.1,0.1), (0.5,0.3,0.2)) ,

((us, q3), (0.2,0.3,0.4), (0.1,0.2,0.5), (0.3,0.2, 0.4))
((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2)) ,

((u1,g2), (0.1,0.2,0.4), (0.2,0.1,0.3), (0.4,0.1,0.1)) ,

o | ((u2:01).(0.3,0.2,0.1),(05,0.1,0.1), (0.7,0.2,0.3))
(e2,p,0), ((uz, 2), (0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,0.1,0.2)) ,
<(U3,q1), (0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.3)),

(3, g3), (0.4,0.1,0.1, (0.5,0.2,0.3), (0.6, 0.2,0.3))

and

((u1,q1),(0.1,0.2,0.4), (0.3,0.3,0.2), (0.4,0.3,0.1)) ,
((u1,q2), (0.2,0.1,0.2), (0.2,0.3,0.4), (0.3,0.1,0.3)) ,
((uz,q1),(0.4,0.1,0.3), (0.6,0.1,0.1), (0.7,0.1,0.2)) ,
(G B) = ()| 0,0 (0.3.0.2,0.4). (0.4,0.2,0.3). (0.5.0.1.0.2)) .
<(u3,q1),(02 0.3,0.4),(0.3,0.4,0.2), (0.4,0.1,0.5)) ,
((us, q3), (0.1,0.4,0.4), (0.3,0.2,0.3), (0.6, 0.1, 0.3))
((u1,q1),(0.6,0.1,0.1), (0.7,0.2,0.2), (0.8,0.1,0.1)) ,
((u1,q2),(0.4,0.1,0.2), (0.5,0.2,0.3), (0.6,0.2,0.1)) ,
o | (uza0),0.2,0.3,0.2), (0.3,03,0.4), 0.5,0.1,0.2)),
e ¢1), <(u2,q2),(03 0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3)) ,
((u3,q1),(0.2,0.4,0.2), (0.3,0.1,0.1), (0.4,0.2,0.3)) ,

((us, g3, (0.7,0.1,0.2), (0.8,0.0,0.1), (0.9,0.0,0.1))
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Then (FQ,A) AND (GQ, B) =

((61,p7 1)’ (el’pv 1)) )

((613p7 1)7 (613 q, 1)) s

((e1,p,0), (e1,p,1))

((elapa 0)? (613 q, 1))

Definition 15. Ler (Fg, A) and (G,

((u1,q1),(0.1,0.2,0.4), (0.2,0.4,0.4), (0.4,0.3,0.1)),
((u1,g2),(0.2,0.1,0.5), (0.2,0.3,0.4), (0.3,0.1,0.3)) ,
((u2,q1),(0.4,0.2,0.3), (0.1,0.4,0.4), (0.6,0.2,0.2)) ,

((u2,q2),(0.3,0.2,0.4), (0.4,0.2,0.3), (0.5,0.2,0.2)) ,

((us3,q1),(0.2,0.3,0.4), (0.3,0.4,0.2), (0.4,0.1,0.5)) ,
((us,qs),(0.1,0.4,0.4),(0.1,0.2,0.5), (0.3,0.2,0.4))
((u1,q1),(0.1,0.2,0.3), (0.2,0.4,0.4), (0.4,0.3,0.1)) ,
((u1,g2),(0.3,0.1,0.5), (0.4,0.2,0.3), (0.6,0.2,0.1)) ,
((ug,q1),(0.2,0.3,0.2), (0.1,0.4,0.4), (0.5,0.2,0.2))
((ug,q2),(0.3,0.2,0.4), (0.4,0.2,0.2), (0.4,0.2,0.3))
<(u3, ql), (0.2,0.4,0.2), (0.3,0.1,0.1), (0.4,0.2,0.3))

((u3,q3),(0.2,0.3,0.4), (0.1,0.2,0.5), (0.3,0.2,0.4))

((u1,q1),(0.1,0.2,0.4), (0.3,0.3,0.2), (0.4,0.3,0.2)
((u1,2), (0.1,0.2,0.4), (0.2,0.3, 0. 1), (0.3,0.1,0.3)
((u2,q1),(0.3,0.2,0.3), (0.5,0.1,0.1), (0.7,0.2,0.3)
((uz,q2), (0.3,0.2,0.4), (0.4,0.2,0.3), (0.5,0.1,0.2)
((uz, q1), (0. ( ( )

)
)
)
)
uz, q1), (0.2,0.3,0.4), (0.3,0.4,0.2), (0.4,0.1,0.5))

((us, g3), (0.1,0.4,0.4), (0.3,0.2,0.3), (0.6,0.2, 0.

uy,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (0.5,0.1,0.2
u1,¢2),(0.1,0.2,0.4), (0.2,0.2,0.3), (0.4,0.2,0.1

3)
((u1,q), (0. ( ( )
((u1,42), (0. ) ( ) ( )
((u2,q1),(0.2,0.3,0.2), (0.3,0.3,0.4), (0.5,0.2,0.3))
((u2,2), (0. ) ( ) ( )
((us, q1), (0. ( ( )

s 3,0.2,0.4), (0.4,0.2,0.2), (0.6,0.1,0.3

us. qu). (0.2.04,0.3). (0.3.0.2,0.2), (0.4, 0.2, 0.3
((u3, q3), (0.4,0.1,0.2), (0.5,0.2,0.3), (0.6,0.2,0.3))

) )

)

)
)

)

)

)

)
)
b

B) be two multi Q-SVNSESs over U and Q). Then the

"OR” operation for (Fg, A) and (Gg, B) is denoted by (Fg, A)V (Gg, B) and is defined

as(M,A x B) =

A x B.

(Fo,

AWV(Gq, B) suchthat Mq(p, ¢) = (Fo(p) UGq(¥));¥ (p,») €
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Example 3. Suppose Example (5) (Fg, A) OR(Gg, B)=

(0.1,0.2,0.3), (
(0.3,0.1,0.2), (
(0.4,0.1,0.1),
© ) (
© ) (

Ui, 4q1),
U1,492),

(w1, 1) 3.03,02). (0
(( )
((61’p71)7(617p71))’ EEU g’
((us, q1)

0 ),(0.4,0.3,0.1)) ,
0.4,0.2,0.3),(0.6,0.1,0.1)) ,
0.6,0.1,0.1),(0.7,0.1,0.2)) ,
0 ), (0.5,0.1,0.2))

),(0.5,0.1,0.2))

U 3
us, qi),

.6,0.1,0.2),(0.8,0.1,0.1), (0
.7,0.2,0.2),(0.6,0.1,0.1),
us,qs), 02,03,0

( ), ( 4), ( ), (
((u1,q1),(0.6,0.1,0.1), (0.7,0.2,0.2), (
<(u1, @), (0.4,0.1,0.2), (0.5,0.2,0.3), (
((u2,q1), ( 1), ( ), (
((u2,g2), ( ), ( ), (
(( ), ( ( (

b

)

,(0.3,0.2,0.3), )

)
)
us,q1),(0.4,0.2,0.1), (0.3,0.3,0.4), ),
us, q2), (0.6,0.1,0.2), (0.8,0.1,0.1), )
us.q1),(0.7,0.2,02). (0.6,0.1,0.1). )

{(us,q3), (0.7,0.1,0.4), (0.8,0.0,0.1), (0.
((u1,q1),(0.2,0.2,0.4), (0.4,0.2,0.2), (
((u1,42),(0.2,0.1,0.2), (0.6,0.1,0.1), (
((u2,q1),(0.4,0.1,0.1), (0.6,0.1,0.1), (
((u2,q2), ( ) ( ) (
((uz, q1), ( ( (

((ehpv 1)7 (61, q, 1)) )

)

0
0
0
0
0.
0.6,0.1,0.3)
0.8,0.1,0.1)
0.6,0.1,0.1)
0.6,0.1,0.2)
0.6,0.1,0.2)
0.5,0.3,0.2)),

3
1
1
1
1
1,
1,
1,
1,
1,
3,
0,

0.0,0.1))

6,
8,
6,
6,
6,
5,
9,
5,0.1, ,
7,0.1,

7,0.1,

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
((6231)70)7(6171)71))’ 0.

0.
0.
0.
s, g2), (0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,0.1,
us, 1), 0.3,0.2,0.3), (0.4,0.2,0.2), (0.6,0.1,0.
((us, q3), (0.4,0.1,0.1), (0.5,0.2,0.3), (0.6, 0.1,0. 3))
,(0.6,0.1,0.1), (0.7,0.2,0.2), (0.8,0.1,0.1

((u1,q1), ( ( ( )

((ul, qg), (0.4,0.1,0.2),(0.5,0.1,0.3), (0.6,0.1,0.1))
(e.9.0). (1.2, 1) EEuQ,qlg, E0.3,0.2,0.13, E0.5,0.1,0.1§, E0.7,0.1,0.2§§,
((uz, q1), ( ), ( ( )

)

1
1)
D),
2)),
2))
3))

)

Ul

)

us, q2), (0.4,0.1,0.3), (0.6,0.1,0.2), (0.7,0.1,0.2
us, q1),(0.3,0.2,0.2), (0.4,0.1,0.1), (0.6,0.1,0.3
((u3,q3), (0.7,0.1,0.1), (0.8,0.0,0.1), (0.9,0.0,0.1))

)

)

Definition 16. Let Ng be a multi Q-single valued neutrosophic soft expert element. Then
the the score function of Ng is defined as follows:

R

6. AN APPLICATION OF MULTI Q-SVNSESS IN DECISION MAKING

In this section, we present an application of multi Q-SVNSES theory in a decision mak-
ing problem by using the score values of each element in agree multi Q-SVNSESs and
disagree multi Q-SVNSESs.

Example 4. Let us suppose that a university wants to fill the vacancy of assistant pro-
fessor in the department of mathematics to be chosen by the expert committee. Suppose
that the candidates passed the entry test is three. Let the U = {uy,ua,us} be the set of
candidates with two types of qualifications Q = {q1 = master of science, g = PhD}
and the set of parameters consider by the hiring committee is E = {e1 =experience, es =
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teaching skills}. Let X = {p, q} be the two expert of the committee. After a lot of dis-
cussion the committee formulate the following multi Q-SVNSES.

(u1,q1),(0.3,0.1,0.2), (0.3,0.2,0.2) , (0.4,0.1,0.1) ,
(u1,q2),(0.2,0.1,0.1), (0.2,0.2,0.1), (0.6,0.2,0.3),
(uz,q1),(0.2,0.3,0.4),(0.4,0.2,0.4) (04 0.3,0.4),

(Mg, D) = (ex,p,1), (u2,q2),(0.1,0.2,0.3),(0.4,0.3,0.3), (0.5,0.3,0.3), |’
(us, q1),(0.2,0.4,0.4),(0.3,0.3,0.3), (0.4,0.2,0.3)
(u3, q2) , (0.2 0.1,0.3) ,(0.2,0.2,0.2), (0.5, 0.2,0.2)
(u1,q1),(0.2,0.1,0.2),(0.3,0.2,0.3) , (0.5,0.1,0.1) ,
(u1,q2),(0.1,0.2,0.3),(0.2,0.1,0.2) , (0.3,0.2,0.1) ,
(er.p.1) (uz,ql),(020404) (0.3,0.2,0.3), (0.5,0.2,0.2) ,
BP0 (0, ), (0.2,0.2,0.3),(0.3,0.1,0.2) , (0.5,0.2,0.1), |
(us, q1),(0.1,0.2,0.4),(0.2,0.1,0.3) , (0.4,0.2,0.2) ,

(u3, g2), (0.2,0.2,0.2) , (0.3,0.2,0.4) , (0.4,0.2,0.3)

(u1,q1),(0.1,0.3,0.4) , (0.3,0.2,0.2) , (0.5,0.1,0.4) ,

(u1,q2),(0.2,0.3,0.3), (0.3,0.1,0.3) , (0.4,0.2,0.2)

(e2.p.1) (u2,q ),(020204),(030204),(050203),
2P 4y, q9),(0.1,0.2,0.4) ,(0.3,0.2,0.3), (0.5,0.2,0.2)

(U3,q1),(0201 0.4),(0.3,0.2,0.3),(0.4,0.1,0.2)

(u3, 2), (0.3,0.1,0.2), (0.3,0.1,0.1) , (0.4,0.1,0.2)
(u1,q1),(0.2,0.2,0.4),(0.3,0.1,0.2), (0.4,0.1,0.3) ,
(u1,¢2),(0.1,0.1,0.5), (0.4,0.1,0.2) , (0.5,0.2,0.3) ,

(e2.0.1) (u2,q1),(0.3,0.1,0.4) , (0.4,0.1,0.3) , (0.4,0.1,0.2) ,

28801 (uy,49),(0.2,0.1,0.3),(0.3,0.2,0.2) , (0.5,0.1,0.3) , |
(us, q1),(0.1,0.1,0.2),(0.2,0.2,0.1), (0.3,0.1,0.2) ,
(us, g2), (0.1,0.2,0.4) , (0.2,0.2,0.3) , (0.3,0.2,0.3) ,
(u1,q1),(0.1,0.2,0.5),(0.3,0.1,0.3) , (0.5,0.1,0.2) ,
(u1,q2),(0.2,0.3,0.3),(0.3,0.2,0.3) , (0.4,0.1,0.2) ,

(e1.9.0) (u2,q1),(0.1,0.1,0.4), (0.2,0.2,0.3) , (0.4,0.2,0.2) ,

BP0, o), (0.1,0.1,0.3),(0.2,0.1,0.3) , (0.3,0.2,0.3) , |’
(u3,q1),(02 0.2,0.2),(0.3,0.2,0.2), (0.5,0.1,0.1)
(U3,q2),(010302)7(020102),(030103)
(u1,q1),(0.2,0.1,0.1),(0.3,0.1,0.1), (0.5,0.1,0.1),,
(u1,q2),(0.2,0.3,0.4),(0.3,0.1,0.2), (0.4,0.1,0.3) ,

(e1,4.0) (u2,q1),(0.1,0.2,0.3),(0.2,0.3,0.4) , (0.3,0.4,0.4) ,

DR (4, ), (0.2,0.1,0.3), (0.3,0.2,0.1) , (0.4,0.2,0.3) ,
(us, q1),(0.3,0.1,0.1),(0.3,0.2,0.1), (0.4,0.3,0.3) ,
(us, q2),(0.2,0.2,0.2) , (0.3,0.3,0.4) , (0.5,0.2,0.2)
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(u1,q1),(0.3,0.1,0.1),(0.3,0.2,0.3), (0.4,0.2,0.1),
(u1,¢2),(0.2,0.3,0.4) ,(0.3,0.2,0.3), (0.5,0.2,0.2),

(2.9.0) (u2,q1), (0.1,0.2,0.4) , (0.2,0.3,0.3) , (0.4,0.2,0.2),
22,0051 () 0. (0.2,0.2,0.2)(0.3.0.2,0.1) . (0.5,0.2,0.3).
(us,q1), (0.2,0.1,0.2),(0.2,0.1,0.3) , (0.6,0.2,0.2) ,

(u3, ¢2),(0.1,0.1,0.2) , (0.4,0.2,0.2) , (0.5,0.2,0.2)
(u1,¢1),(0.1,0.3,0.5),(0.2,0.2,0.3) , (0.3,0.3,0.4) ,

(u1,q2), (0.2,0.2,0.6) , (0.2,0.1,0.2) , (0.5,0.1,0.2)

(2.4.0) (u2,q1),(0.3,0.1,0.1),(0.3,0.1,0.2) , (0.4,0.1,0.2) ,
280051 (4, g0, (0.2,0.2,0.4), (0.4,0.2,0.3) . (0.4,0.2.0.2)
(’LL3,C]1)7(0 2,0.1,0.3),(0.3,0.1,0.2), (0.5,0.2,0.3) ,

(u3, q2), (0.1 0.4,0.3),(0.3,0.4,0.3),(0.6,0.2,0.3)

The following algorithm may be followed by the university committee to fill the vacancy
of assistant professor.

(1) Input the multi Q-SVNSES (Mg, D).

(2) Find agree-multi Q-SVNSES and disagree-multi Q-SVNSES.

(3) Find the score values using Definition (16) of each agree-multi Q-SVN soft expert
element and disagree-multi Q-SVN soft expert element.

4)FindY; =; S (u,q); ; for agree-multi Q-SVN soft expert elements.

(5) Find Z; =; S (u,q); ; for disagree-multi Q-SVN soft expert elements.

(6) Find K; = Y; —

(7) Find k, for which K} = max K, where K}is the optimal choice object. If k has
more than one value, then any one could be selected by the university committee according
to their option.

Table 1 and Table 2 respectively represent the agree-multi Q-SVNSES, disagree-multi

Q_SNSES and the score values of each multi Q-SVN soft expert elements.
Table 1 presentation of agree-multi Q-SVNSES

UXxQ (u1,4q1) (u1,492) (u2,q1) (u2,gq2) (u3, q1) (u3, q2)
(e1,p, 1) 0.678 0.667 0.556 0.589 0.556 0.633
(e1,q,1) 0.667 0.611 0.589 0.656 0.589 0.600
(e2,p, 1) 0.589 0.611 0.589 0.600 0.622 0.689
(e2,q,1) 0.622 0.622 0.656 0.644 0.633 0.556

Y =; S(u,q);; Y1 =2556 yz=2511 y3=2389 y4=2489 y5=2400 yg=2.478
Table 2 presentation of disagree-multi Q-SVNSES

UXQ (u1,491) (u1,492) (u2,q1) (u2,q2) (us3,q1) (u3, q2)
(e1, 1, 0) 0.611 0.611 0.589 0.589 0.667 0.600
(e1,49,0) 0.711 0.611 0.511 0.633 0.656 0.611
(e2,p,0) 0.667 0.600 0.567 0.644 0.656 0.656
(e2,q,0) 0.511 0.611 0.689 0.611 0.644 0.567

Zj =i S(u,q);; 2 =2500 23 =2433 23 =2.356 24 =2.478 25 =2.622 25 = 2.433

From Table 1 and Table 2 we able to find the value of K; as shown in Table 3.
Table.3 K;=Y;—Z;

U x Q Y} Zj Kj
(u1,q1) 2.556 2.500 0.056
( ) 2.511 2.433 0.078
( ) 2.389 2.356 0.033
(ug,q2) 2.489 2.478 0.011
(u3,q1)
(u3,92)

2.400 2.622 —0.222
2.478 2.433 0.044 height

S T W N .
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So from Table 3 the maximum value of K; = 0.078, so k = 0.078, hence the university
committee will choose the candidate u; with PhD degree for the job.

7. COMPARISON AND DISCUSSION

In this we propose the concept of multi Q-SVNSES which is the generalization of Q-
fuzzy soft expert set defined by F. Adam et al.[6] . The concept of multi Q-fuzzy soft expert
set can not explain the universal set U in detail while the concept of multi Q-SVNSES
defined in this article can explain the universal set U in more detail with three membership
functions namely, truth-membership, indeterminacy-membership and falsity-membership.
To illustrate the advantages of our proposed method with that of the method defined by
F.Adam et al. [6] let us consider the above Example 4 by neglecting the falsity-membership
and indeterminacy-membership functions. That is v;j(u;,q) = 0 and &;(u;,q) = 0.Then
the multi Q-fuzzy soft expert set can define the above information as follows:

((ul, ql), (03, 03, 04)) y ((ul, QQ), (02, 0.2, 0.6 ) s
(MQvD) = (el7p71)7 ((UQ,(]l)7(0~2,0-4,0~4)),((U27QQ),(0-1,0-4,0-5 )a y oo
((us,q1),(0.2,0.3,0.4)), ((us, g2) , 0.2,0.2,0.5)

Now using the algorithm defined by F. Adam et al. [6] we have,
Table 4 and Table 5 respectively represent the agree-multi Q-fuzzy soft expert set,disagree-

multi Q-fuzzy soft expert sets and the mean of each multi Q-fuzzy soft expert sets.
Table 4 presentation of agree-multi Q-fuzzy soft expert set

UxQ (u1,491) (u1,42) (u2,41) (u2,42) (u3, q1) (us, g2)
te,, D) 0.333 0.333 0.333 0.333 0.333 0.300
(e1,q,1) 0.333 0.200 0.333 0.333 0.233 0.300
(e1,p 1) 0.300 0.300 0.333 0.300 0.300 0.333

(e2,q,1) 0.300 0.333 0.367 0.333 0.200 0.200
Cj =ij (u,@);; c1=1267 cp=1167 c3=1.367 cq=1300 c5=1067 cg=1.133height

Table 5 presentation of disagree-multi Q-fuzzy soft expert set

U XxQ (u1,4q1) (u1,4q2) (u2,4q1) (u2,q2) (u3,q1) (u3,q2)
(e1,p,0) 0.300 0.300 0.233 0.200 0.333 0.2
(e1,p,0) 0.333 0.300 0.200 0.300 0.333 0.333
(e1,p,0) 0.333 0.333 0.233 0.333 0.333 0.333
(e2,q,0) 0.200 0.300 0.333 0.333 0.333 0.333

Kj =ij (u,q)ij k1 = 1.167 ko = 1.233 k3 = 1.000 ky = 1.167 ks = 1.333 ke = 1.200 height
Table. 3 Sj:ijK]‘

J UXQ Cj Kj Sj

1 (ui,q1) 1.267 1.167 0.100
2 (ug,q2) 1.167 1.233 —0.067
3 (us,q1) 1.367 1.000 0.367
4 (up,qo) 1.300 1.167 0.133
5 (us,q1) 1.067 1.333  —0.267

6 (us,g2) 1.133 1.200 —0.067 height

So from Table 3 we can see that the maximum value » = 0.367. So the university
committee will choose the candidate u, with master of science degree.

As we can see that the result obtained through using the method defined by F. Adam et
al. [6] and the result obtained by using the method in this article is totally different. The
reason is that the multi Q-fuzzy soft expert set can handle a limited information while the
concept of multi Q-SVNSES proposed in this article can handle incomplete, inconsistent
and indeterminate data. Which makes the concept and method proposed in this article more
accurate and realistic then that defined by F. Adam et al.[6].
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8. CONCLUSION

In this article we reviewed the basic concept of Q-SVNSESs, proposed some operational
laws such as, complement, intersection, union, OR and AND and discussed some basic
properties related to these operations. Further, we defined an algorithm and applied to solve
a decision making problem of selecting assistant professor. Finally a comparison had been
made through example to show the advantages and practicality of the proposed concept
and decision making algorithm with the existing concept of multi Q-fuzzy soft expert set.
This new concept of multi Q-SVNSES will provide a remarkable addition to the existing
theories for handling inconsistent and indeterminate information. This new concept of
multi Q-SVNSES will stimulant more progress in research and relevant applications.
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