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Abstract

Quadripartitioned neutrosophic set is a mathematical tool, which is the extension of neutrosophic
set and n-valued neutrosophic refined logic for dealing with real-life problems. A generalization of
the notion of quadripartitioned neutrosophic set is introduced. The new notion is called the Interval
Quadripartitioned Neutrosophic set (IQNS). The interval quadripartitioned neutrosophic set is
developed by combining the quadripartitioned neutrosophic set and interval neutrosophic set.
Several set theoretic operations of IQNSs, namely, inclusion, complement, and intersection are
defined. Various properties of set-theoretic operators of IQNS are established.

Keywords: Neutrosophic set, Single valued neutrosophic set, Interval neutrosophic set,

quadripartitioned neutrosophic set, Interval quadripartitioned neutrosophic set

1. Introduction

Chatterjee et al. [1] defined Quadripartitioned Single Valued Neutrosophic Set (QSVNS) by utilizing
the concept of Single Valued Neutrosophic Set (SVNS) [2], four valued logic [3] and n- valued
refined logic [4] that involves degrees of truth, falsity, unknown and contradiction membership.
Chatterjee et al. [5] investigated interval-valued possibility quadripartitioned single valued
neutrosophic soft sets by generalizing the possibility intuitionistic fuzzy soft set [6].

No investigation regarding Interval Quadripartitioned Neutrosophic Set (IQNS) is reported in
the literature. The motivation of the present work comes from the works of Chatterjee et al. [1, 5].
The notion of IQNS is developed by combining the concept of QSVNS and Interval Neutrosophic Set
(INS) [7]. The proposed structure is a generalization of existing theories of INS and QSVNS.

The organization of the remainder of the paper is presented in table 1.

Table 1. Outline of the paper

Section Content
2 Some preliminary results.
3 The concept of IQNS and

set-theoretic operations over IQNS
are introduced.

4 Conclusion and scope of further

research are presented.
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2. Preliminary
Definition 2.1. Assume that a set W is fixed. = An NS [8] H over W is defined as:

H ={w, (T,,(w), 1, (w),F, (w)):w e W} where T,,1,,F, :W -] 0,1[ and

0T, (W)+1,(W)+F,(w)<3".
Definition 2.2. Assume that a set W is fixed. An SVNS [2] H over W is defined as:

H={w, (T,,(w), 1, (w),F, (w)):weW}where T, 1,,F,:W —[0,1] and

0<T,(W)+I,(w)+F,(w)<3.

Definition 2.3. Let a set W be fixed. An INS [7] H over W is defined as:
H ={(w, (T, (W), I,;(w), Ky (w)):w e W}

where for each we W, T,(w), I,(w),F,(w) c[0,1] are the degrees of membership functions of truth,
indeterminacy, and falsity and
T, (w) =[inf T, (w),sup T, (W)], 1, (w) =[inf I, (w),sup 1, (w)]), K, (w) =[inf F, (w),sup F, (w)]and
0<supT,(w)+supl, (w)+supF,(w)<3.
H can be expressed as:

H ={w, ([inf T, (w),sup T, (w)],[inf I, (w),supl,,(W)]),[inf F, (w),supF, (W)]) : w e W}
2.4. Letaset W be fixed. A QSVNS [1] H over W is defined as:

H= {(w, Tu(w), Cu(w), Un(w), Fu(w)): weW}, where for each point we W, Tu(w), Cu(w), Un(w),
Fu(w) —[0,1] are the degrees of membership functions of truth, contradiction, ignorance, and
falsity and

0 <sup Tu(w) + sup Cu(w) + sup Un(w) + sup Fu(w) <4.

3. The Basic Theory of IQNSs

Definition 3.1. IQNS

Let W be a fixed set. Then, an IQNS over W is denoted by H and defined as follows:

H= {(w, Tu(w), Cu(w), Un(w), Fu(w)): weW}, where for each point we W, Tu(w), Cu(w), Un(w),
Fu(w) c [0, 1] are the degrees of membership functions of truth, contradiction, ignorance, and falsity
and Tu(w)= [inf Tu(w, sup Tu(w)] , Cu(w) =[inf Cu(w), sup Cu(w)] Un,(w) = [inf Un(w), sup Un(w)],
Fu(w) = [inf Fu(w), sup Fu(w)] [0, 1] and

0 <sup Tu(w) + sup Cu(w) + sup Un(w) + sup Fu(w) <4.

An IQNS in R! is illustrated in Figure 1.
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Figure 1. [llustration of an IQNS in R!

Example 3.1. Suppose that W = [w1, w2, ws], where w1, w2, and ws present respectively the
capability, trustworthiness, and price. The values of w1, w2, and wsare in [0, 1]. They are obtained
from the questionnaire of some domain experts, their option could be degree of truth (good),
degree of contradiction, degree of ignorance, and degree of false (poor). Hi is an IQNS of W defined
by

Hi={[0.5, 0.7], [0.15, 0.2], [0.2, 0.4], [0.2, 0.3]}/w1 + {[0.55, 0.85], [0.25, 0.35], [0.15, 0.25], [0.2, 0.3]}/w2+
[0.65, 0.85], [0.2, 0.35], [0.1, 0.25], [0.15, 0.25]}/ w3

H: is an IPNS of W defined by

H: = {[0.6, 0.8], [0.1, 0.2], [0.1, 0.25], [0.15, 0.3]}/w1 + {[0.6, 0.9], [0.25, 0.3], [0.1, 0.2], [0.1, 0.3]}/w2+ [0.5,
0.7],[0.1, 0.2], [0.15, 0.25], [0.1; 0.2]}/ ws

Definition 3.2. An IQNS H is said to be empty (null) denoted by O iff

inf Tu(w)= sup Tu(w) =0, inf Ca(w)=sup Cu(w) =0, , inf Un(w) = sup Un(w)= 1, inf Fu(w)= sup Fu(w)
=1,

0 ={[0,0].[0, 0],[1,1],[1,1]}

Definition 3.3. An IQNS H is said to be unity denoted by 1 iff

inf Tu(w) = sup Tu(w) = 1, inf Cu(w) = sup Cu(w) =1, inf Un(w) = sup Un(w) =0,
inf Fu(w)= sup Fu(w) =0
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1={[1,1],[1,1],[0,0],[0, 01}

Also, we have 0= <O, O,:Ll> andl = <:L 10, 0>

Definition 3.4. (Containment ) Let H, and H,be any two IQNS over W, H, is said to be
contained in H,, denoted by H, < H,iff
forany weW,

inf T, (w) <inf T, (w),supT, (W) <supT, (w),
me (W)<|nfC ,(w), supC (W)<supC ,(w),
me (w)>|nfU ,(w), supU (w)>supU L(w),
inf F, (w)>|an (w) supF, (w)>supF (w)

Definition 3.5. Any two IQNSs H: and H:are equal iff H, cH,and H, oH,

Definition 3.6. (Complement) Let H={(w,T,(w),C, (w),U,(w),F,(w)):weW}be an IQNS.

The complement of H is denoted by H' and defined as:

T (W) = Fy (W), Cy (W) = Uy (W), U (W) = Cyy (W), o (W) = T,y (W)

H' ={(w,[inf K, (w),supF, (w)],[inf U,,(w),sup U,, (w)],[inf C,, (w),supC,, (w)], [inf T,,(w),sup T, (W)]) : w € W}

Example 3.2. Consider an IQNS H of the form:

= {[0.35, 0.75], [0.2, 0.25], [0.2, 0.3], [0.2, 0.4]}/w1 + {[0.55, 0.85], [0.2, 0.3], [0.15, 0.25], [0.2, 0.35]}/w2+
[0.75, 0.85], [0.15, 0.25], [0.15, 0.25], [0.1, 0.25]}/ w3
Then, complement of

=={[0.2, 0.4], [0.2, 0.3], [0.2, 0.25], [0.35, 0.75]}/w1 + {[0.2, 0.35], [0.15, 0.25], [0.2, 0.3], [0.55,
0.85]}/w2+[0.1, 0.25], [0.15, 0.25], [0.15, 0.25], [0.75, 0.85]}/ w3
Definition 3.7.( Intersection)
The intersection of any two IQNSs Hi and Hz is an IQNS, denoted as Hsand presented as:
Hs=H:i~H:

{(w,[inf T,; (w),supT,, (w)][infC, ,(w),supCy, (w)], I [inf U, (w),supU, w)],
[infF,, (w),supF, (w)j) w e W},

{(w,[min(inf T (W), inf T, (w)), min(sup T, (w),supT,, (w))],

_ [min(infC, (w) infC, (WZ)) min(supC,; (w) supC, (w))]
[max(me [(w), 1nfU L(W))], ax(supU (w), supU (w))],
[max(inf E, (w) infF, (w)) max(supF, (w) supE, (w)z)]) w e W}

Example 3.3. Let Hi and H2 be the IQNSs defined in Example 3.1.

Then, H, nH, ={[0.5,0.7], [0.1, 0.2], [0.2, 0.4], [0.2, 0.3]}/w1 + {[0.55, 0.85], [0.25, 0.3], [0.15, 0.25], [0.2,
0.3]}/w2+[0.5, 0.7], [0.1, 0.2], [0.15, 0.25], [0.15, 0.25]}/ w3

Definition 3.8. (Union) The union of any two IQNSs H, and H, is an IQNS denoted as Hs, and

presented as:
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H,=H,UH,

{(w,[inf T,, (w),supT,, (W)],[infC,, (w),supC, (w)],[infU, (w)supU, w)],

[inf B, (w),supF, (W)]):w e W}}

={(w,[max(inf T,, (w),inf T, (w)),max(supT,, (w),supT,, (w))].[max(inf C,, (w),infC, (w)),max(supCy, (w),supCy (w))],
[min(inf Ug, (w),inf Up (w)), min(sup U, (w),sup U, (w))], [min(inf R, (w),inf F; (w)), min(sup F, (w),supF, (w))]):w e W}.

Example 3. 4. Let H, and H, be the IQNSs in example 3.1. Then
H, UH, ={[0.6, 0.8], [0.15, 0.2], [0.1, 0.25], [0.15, 0.3]}/w1 + {[0.6, 0.9], [0.25, 0.35], [0.1, 0.2],

[0.1, 0.3]}/w2+ [0.65, 0.85], [0.2, 0.35], [0.1, 0.25], [0.1, 0.2]}/ w3

Theorem 3.1 Let H, and H,be any two IQNSs over W defined by
Hy ={(W, T,, (W), C,y (W), Gy (W), Uy, (W), F, (W))]):w € W}, i =1,2,and
T, (W),C,, (W),G,, (W), U,, (W), F, (W) <[0.4],i=12,

Then
(@)H,vH, =H, UH,
(b)H, nH, =H, nH,

Proof. (a):

H, UH, ={(w,[max(inf T,, (w),inf T, (w)), max(sup T, (w),supT, (w))],

[max(inf C,, (w),inf C,, (w)), max(supC,, (w),supC,, (w))],

[min(inf U, (w),inf U, (w)), min(supU, (w),supU,, (w))],

[min(inf K, (w),inf K, (w)), min(sup R, (w),supF,, (w))]):w e W}

={w,[max(inf T, (w),inf T, (w)), max(sup T, (w),supT, (w))],[max(inf C,, (w),inf C, (w)), max(supC,, (w),supC,, (w))],
[min(inf U, (w),inf U, (w)),min(supU,, (w),sup U, (w))],[min(inf £, (w),inf F, (w)), min(supF, (w),supF, (w))]:w e W}
=H, UH,

Proof. (b):

H, nH, ={(w,[min(inf T, (w),inf T, (w)),min(supT,, (w),sup T, (w))],
[min(inf C,, (w),inf C,, (w)), min(supC,, (w),supCy (w))],

[max(inf U, (w),inf U, (w)), max(supU,, (w),supU,, (w))],

[max(inf K, (w),inf K, (w)), max(supF, (w),supF, (w))]):w e W}.
={(w,[min(inf T, (w),inf T, (w)),min(supT,, (w),supT,, (W))],

[min(inf C,, (w),inf C,, (w)), min(supC,, (w),supCy (w))],

[max(inf U, (w),inf U, (w)), max(supU, (w),supU,, (w))],

[max(inf K, (w),inf F; (w)), max(supF, (w),supF, (w))]):vVw e W}
=H, nH,

Theorem 3.2. For any two IPNS, H,,andH,:
(3.) H, U(H, nH,)=H,
(b) H, n(H, UH,)=H,

Proof .(a):
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H,uH, "H,) =

{w, ([i(nf T, (w)>,sup T,,, (W)],[inf C,, (W),supC,, (W)]),[[inf Uy, (w),supU,, (W)],[inf F,, (w),supF, (W)]):w € W}
O{(w,[min(inf T, (w),inf T, (w)), min(sup T, (w),supT, (wW))],

[min(inf C,, (w),inf C,, (w)), min(supC,, (w),supC,, (w))],

[max(inf U (w),inf U L (W), max(supU (w), supU (W),

[max(inf F, (W) inf F, (W)) max(sup F, (W) supF, (W))]) w e W}.

={w, ([max(me (W) min(inf T, (w), me (W))) max(sup Ty, (w), min(sup T, (w),sup T, (w)))],

[max(inf C,; (w), mln(me (w), |nfC (W))) max(supC,, (w), mm(supC (W) supC, (W)))])

[mln(lnf(U _(w), max(inf U (w),inf U L (W), mm(supU (w), max(supU (w), supU (W),

[min(inf (F, (W) max(inf F, (W) inf F, (W))) min(sup F, (W) max(sup F, (W) supF, (W)))]) w e W}

= {w, ([inf T, (W) supT,, (W)L [inf C,, (), supC,, (W) {finf Uy, (w),sup U, (W)L, [inf F, (w)SupF, (w))) :w < W}
=H,

Proof (b):
H,n(H, UH,)
= {w, ([inf T,,, (W), supT,,, ()] [inf C,, (w),supC,,, (w)]),
[inf U, (w),supU,, (W)],[inf F; (w),supF, (W)]):weW}n
{(w,[max(inf T,, (w),inf T, (w)), max(sup T, (w),sup T, (wW))],
[max(inf C,, (w),inf C,, (w)), max(supC,, (w),supC,_ (w))],
[min(inf U, (w),inf U,, (w)), min(supU,, (w),supU,, (w))],
[min(inf F, (w),inf F, (w)), min(supF, (w),supF, (w))]):w e W}
={w,[min (inf T, (w), max(inf T,, (w),inf T, (w))), min (sup T, (w), max(supT, (w),supT, (w))],
[min (inf C,; (w), max(inf C,, (w),inf C,, (w))), min(supCy, (w),max(supCy, (w),supC,, (w)))I,
[max(inf U, (w), min(inf U, (w),inf U, (w))),max (supU, (w),min(supU,, (w),supUy (w)))],
[max(inf F; (w), min(inf £, (w),inf F, (w))), max (supF, (w),min(supF, (w),supF, (w)))]
={w, ([inf T,, (w),supT,, (W)],[inf C,, (w),supC,, (W)]),[[inf U, (w),supU,, (wW)],[inf K, (w),supF, (W)]):w e W}
=H,

Theorem 3.3. For any IPNS Hz:
(a)H, UH, =H,
(b)H, "H, =H,

Proof. (a):

H, UH, ={w, ([inf T,, (w),supT,, (w)].[inf C,,, (w),supC,, (W)]),[inf U, (w),supU,, ()],
[inf F, (w),supF, (W)]) :w & Who{w, ([inf T,, (w),supT,, (w)],[inf C,, (w),supC,, (w)]),

[inf U, (w),supU, (W)],[inf K, (w),supF, (W)]):w e W}

={w, ([max(inf T,, (w),inf T, (w)), max(sup T, (w),sup T, (w))],

[max(inf C,, (w), (inf C,, (w))),max(supT,, (w),supC,, (w)])

[min(inf U,, (w),inf U, (W)), (min(sup Uy, (W), (sup U, (W))],

[min(inf F, (w),inf K, (w)), min(supF, (w),supFR, (w))]):w e W}

={w, ([inf T,, (w),supT,, (W)],[inf C,, (w),supC,, (W)]),[inf U, (w),supU,, (W)],[inf F, (w),supF, (W)]):w e W}
=H,

Proof. (b):
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H, nH, ={w, ([inf T, (w),sup T, (W)],[inf C,, (w),supC,, (W)]),[inf U, (w),supU,, (W)],
[inf Ry, (w),sup Ry (W)]) : w € W {w, ([inf T, (w),supT,, (W)],[inf C,, (w),supC,, (W)]),
[inf Uy, (w),supU, (W)],[inf K, (w),supF, (W)]):w e W}

{(w, [min(inf T (w),inf T,, (w)),min(supT,, (w),supT,, (w))],

[min(inf C,, (w),inf C,, (w)),min(supC,, (w),supCy (w))],

[max(inf U, (w),inf U, (w)), max(sup U, (w),supU,, (w))],

[max(inf K, (w),inf K, (w)), max(supF, (w),supF, (w))]):w e W}.

=={w, ([inf Ty, (W),supT,, (W)],[inf Cy, (w),supCy, (W)]).[inf U, (w),supU,, (w)L[inf K, (w),supF, (W)]):w e W}
=H,

Theorem 3.4 For any IONS H,,

(a)H,n0=0
(b)H, Ul=1

Proof. (a):
H, 0
={w, ([inf T, (w),supT,, (W)L.[inf C,, (w),supC,, (W)]).[inf U, (w),supUy, (W)],[inf K, (w),supF, (W)]):weW}
~{[0,0],[0,01,[1,1], [1,1]. [, 1]}
={(w,[min(inf T,, (w),0), min(sup T, (w),0)],
[min(inf C,, (w),0), min(supC,, (w),0)],
[max(inf U, (w),1), max(sup U,, (w),1)],
[max(inf F, (w),1), max(supF, (w),1]) :w e W}
={(w.[0,0)],[0,0)].[1.1], [1L.1]) : w € W}
=0
Proof. (b):
H, ul
= {w, ([inf T, (w),supT,,, (W)L, [inf C,, (), supC,, (W) [inf Uy, (), supU,, (W)],[inf F, (w),supF, (w)]):w e W}
{[11],[1,1],[0, 0], [0, 0T}
={(w, [max(inf T,, (w),1), max(sup T, (w),1))],[max(inf C,, (w),1), max(supC,, (w),1)],[min(inf U,, (w),0), min(sup U,, (w),0)],
[min(inf F, (w),0)), min(supF, (w),0)]): w e W}
={w([11],[1,1],[0,0],[0,0],[0,0]) : w € W}
=1
Theorem 3.5. For any IQNS H,,

(a)H, U0 =H,
(b)H, "1=H,

Proof. (a):
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H, U0

={w, ([inf T,; (w),supT,, (W)L.[inf C,, (w),supC,, (W)]).[inf U,, (w),supU,, (W)L.[inf K, (w),supF, (W)]):w e W}
A[0,0],[0,0] 1,11 [1,1]}

={(w,[max(inf T, (w),0), max(supT,, (w),0))], [max(inf C,, (w),0), max(supC,, (w),0)],

[min(inf U, (w),1), min(sup U,, (w), 1], [min(inf F, (w),1)), min(supF, (w),1)]) :w e W}

={w, ([inf T,, (w),sup T, (W)L.[inf C,, (w),supC,, (W)]),[inf U, (w),supU, (W)].[inf F, (w),supF, (w)]):w e W}
=H,

H, N

= {w, ([inf T,,, W), supT,,, (W], [inf C,, (w).supC,, (W)D),[inf U, (w),supU,, (W)],[inf R, (w),supF, (w)]):w e W}
~{[L1[L1[0,0],[0,01}

={(w,[min(inf T, (w),1), min(supT,, (w),1)],[min(inf C,, (w),1), min(supC,, (w),1)],

[max(inf U,, (w),0), max(sup U, (w),0)])[max(inf F, (w),0), max(supF, (w),0)]):w e W}

={w, ([inf T, (w),sup Ty, (W)],[inf C,, (w),sup C,, (W)]),[inf Uy, (w),sup U, (W)],[inf Fa, (w),sup Fy, W)]):weW
=H,

Theorem 3.6. For any IQNS H,, (H,’)'=H,

Let H, ={w, ([inf T, (w),sup T, (W)],[inf C,, (w),supC,, (W)]),[inf U, (w),supU,, (W)].[inf K, (w),supF, (W)]):w e W}
H, ={w, ([inf F, (w),supF, (W)], [inf U,, (w),supU,, (W)],[inf C,, (w),supC,, (W)]),[inf T, (w),supT,, (w)]):w e W}
o (H)) ={w, ([inf T,, (w),supT,, (W)],[inf C,, (w),supC,, (W)]),[inf U,, (w),supU,, (w)].[inf F, (w),supF,, (W)]):w € W}

=H,

Theorem 3.7. For any two IQNSs, H, and H, :

(@) (H1 v Hz), = le N Hz'
(b)(H, "H,) =H, UH,
Proof. (a):
H, UH, ={(w,[max(inf T, (w),inf T, (w)), max(sup T, (w),supT, (w))],
[max(inf C,, (w),inf C,, (w)), max(supC,, (w),supC,, (w))],
[min(inf U,, (w),inf U, (w)),min(supU,, (w),supU,, (w))],
[min(inf F, (w),inf K, (w)),min(supF, (w),supF, (w))],

= (Hy UH,) ={(w,[min(inf £, (w),inf F, (w)), min(supF, (w),supF, (w))],
[min(inf U,, (w),inf U, (w)), min(supU,, (w),supU, (w))],

[max(inf C,, (w),inf C,, (w)), max(supCy, (w),supCy (w))],

[max(inf K, (w),inf T, (w)), max(sup T, (w),supT, (W))]):w e W} @
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H; A Hj ={w, ([inf K, (W),supF,, (w)], [inf U,, (w),supU,, (w)],[inf C,, (w),supC,, (w)]),[inf T, (w),supT,, (W)]):w e W}
N{w, ([inf R, (W),supF,, (w)], [inf U, (w),supU,, (w)].[inf C,, (w),supC,, (w)]).[inf T,, (w),supT,, (w)]):w e W}
={(w,[min(inf F, (w),inf K, (w)), min(supF, (w),supF, (w))],
[min(inf U,, (w),inf U, (w)), min(supU,, (w),supU,, (w))],
[max(inf C,, (w),inf C,, (w)), max(supC,, (w),supC,, (w))],
[max(inf K, (w),inf T, (w)), max(sup T, (w),supT,, (w))]):we W} 2

Therefore from (1) and (2), (H, UH,) =H, " H,’
Proof. (b):

(H, nH,) ={(w, [min(inf T, (w),inf T, (w)), min(supT,, (w),supT, (w))],
[min(inf C,, (w),inf C,, (w)),min(supCy, (w),supC,, (w))],

[max(inf U, (w),inf U,, (w)), max(supU,, (w),supU,, (w))],

[max(inf Fy (w),inf K, (w)), max(supF, (w),supF, (W))]) :w e W}

= (HynHy) ={(w,[max(inf K, (w),inf F, (w)), max(supF, (w),supF, (w))]),
[max(inf U, (w),inf U, (w)), max(sup U, (w),supU, (w))],

[min(inf C,, (w),inf C,, (w)),min(supC,, (w),supC,, (w))],

[min(inf T,, (w),inf T, (w)), min(supT,, (w),sup T, (wW))]):w e W} 3)

Now

H; OH;, ={w, ([inf K, (w),supF, (W)], [inf U,, (w),supU,, (W)],[inf C,, (w),supC,, (W)]),[inf Ty, (w),supT, (W)]):w e W}y

{w, ([inf F_ (w),supF, (wW)], [inf U, (w),supU,, (W)L[infC, (w),supC,, (wW)]),[inf T, (w),supT, (W)]):w e W}

={w, ([max(inf F, (w),inf K, (w)), max(supF, (w)],supF, (w)],[max(inf U, (w),inf U, (w)), max(supU,, (w),supU, (W))],

[min (inf C,, (w),inf C,, (w)),min(supCy, (w),supC,, (W))],[min (inf T, (w),inf T, (w)),min(sup T, (w),supT, (W))]):weW} (4)

Therefore, from (3) and (4), (H, "H,)' =H, UH,’
Theorem 3.9. For any two IPNS Hi, Ho,
H,cH, oH, cH,

Proof.

HcH, <

inf T, (W)<|nfT ,(W),sup Ty, (W) <supT,, (w),
|nfC (W)<|nfC ,(w), supC (W)<supC L(w),
|nfU (w)>|nfU ,(w), supU (w)>supU ,(w),
mfF (w)>|an (w) supF, (w)>supF (w)

inf R, (W) <inf F, (w),supF, (w) <supF, (w),

inf U, (w) <infU, (w),supU, (w)<supUy (w),

inf C,, (w) <infC,, (w),supC,, (w)<supC, (w)

inf T, 2inf T, , supT, (w)=supT, (w)

&

H, c H;

Note: Proposed IQNS can also be called as Interval Quadripartitioned Single Valued Neutrosophic
Set (IQSVNS).
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4. Conclusions

In this paper, the notion of IQNS is introduced by combining the QSVNS and INS. The notion of
inclusion, complement, intersection, union of IQNSs are defined. Some of the properties of IQNSs,
are established. In the future, the logic system based on the truth-value based IQNSs will be
investigated and the theory can be used to solve real-life problems in the areas such as information
fusion, bioinformatics, web intelligence, etc. Further it is hoped that the proposed IQNS is
applicable in neutrosophic decision making [9-11]and graph theory dealing with uncertainty [12-14],

etc.
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