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Abstract: Decision making is a complex issue due to vague, imprecise and indeterminate
environment specially, when attributes are more than one, and further bifurcated. To solve such type
of problems, concept of neutrosophic hypersoft set (NHSS) was proposed [1]. The purpose of this
paper is to provide the extension of NHSS into: Interval Valued, m-Polar and m-Polar interval valued
Neutrosophic Hypersoft sets. The definitions of proposed extensions and mathematical operations
are discussed in detail with suitable examples. Finally, concluded the present work with the future
direction.
Keywords: MCDM, Uncertainty, Soft set (SS), Neutrosophic Soft set (NS’s), Hypersoft set (HS’s),
Neutrosophic Hypersoft set (NHSS)

1. Introduction
The concept of membership was initiated by Zadeh [2] known as fuzzy set (F’s). This, concept was
extended by Atanassov [3] and known as intuitionistic fuzzy set (IF’s) and this concept was extended
by Smarandache [4] who proposed the theory of neutrosophic set (N’s) with the addition of
indeterminacy value along with membership, and non-membership values. The Hybrid within
neutrosophic theory was suggested by [5], the hybrids consists of; single-valued neutrosophic set
(SVNS), Interval-valued neutrosophic set (IVNS) [6], multi-valued neutrosophic set (MVNS) [7].
After these generalizations many researches related to SVNS have been conducted [8–17]. Broumi et
al. [18] merged the concept of N’s and multi-valued and proposed the new idea; knowns as; multivalued interval neutrosophic set (MVINS). Many other developments within this structure has been
discussed by [19-21]. One of the most important development in the field of fuzzy was made by
Molodtsov [22] who provided the idea of soft set (SS), that is very useful to deal with uncertain and
vague information. In recent years, the SS theory is extended to many other theories Firstly, Fuzzy
soft set theory and its properties was developed by Cagman et al. [23]. The key role in these theories
was made by Maji [24] who extended the theory of NS by combining with soft set, named as
neutrosophic soft set (NSS). Within this set [25] introduced some basic definitions, operations, and
decision-making approaches called as IVNSS. After this, these hybrids were extended to multivalued neutrosophic soft set (MVNSS) by [26]. Some definitions, operations and applications of
MCDM approach-based problems using MVNSS was introduced [27]. Utilizing this idea a few
mathematicians have proposed their examination work in various scientific fields [28-37] and this
idea is likewise utilized in advancing decision-making calculations [38-42].
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Smarandache [43] generalized the concept of soft set (SS) to hypersoft set (HSS) by converting
the function into multi-attribute function to deal with uncertainty along with all the hybrids like crisp,
fuzzy, intuitionistic and neutrosophic. Saqlain et al. [44] proposed the aggregate operators and
similarity measure [45] on NHSS. Also, Saqlain et al. [46] developed the generalization of TOPSIS for
the NHSS, by using accuracy function they transformed the fuzzy neutrosophic numbers to crisp
form.
The purpose of this paper is to overcome the uncertainty problem in more precise way by
combing Interval-Valued Neutrosophic set IVNSS, m-Polar Neutrosophic set mpand m-Polar
Interval-Valued Neutrosophic set with Hypersoft set.
The paper presentation is as follows. Section 2, provides the basic definitions and major relation with
the extension Interval-Valued, multi-polar and multi-polar Interval-valued from NHSS are
presented. Section 3, proposes the basic definitions along with: subset, null set and Universal set of
each type. Finally, conclusion and future direction is presented in section 4.
1.1 Motivation
From the literature, it is found that Interval Valued, m-Polar and m-Polar Interval Valued
Neutrosophic Hypersoft Set respectively has not yet been studied so far. This leads us to the present
study.
2.Preliminaries
Definition 2.1: IVNSS [6]
Consider 𝕌 and 𝔼 be universal and set of attributes respectively and consider 𝔸 ⊆ 𝔼 . The mapping
(₣, 𝔸) is called an IVNSS. over 𝕌 and is given as;
₣: 𝔸 → ℙ(𝕌) and (₣, 𝔸) = {< 𝑢, 𝕋(₣(𝔸)), 𝕀(₣(𝔸)), 𝔽(₣(𝔸)) >, 𝑢 ∈ 𝕌 }
Where 𝕋(₣(𝔸)) ⊆ [0,1], 𝕀(₣(𝔸)) ⊆ [0,1] 𝑎𝑛𝑑 𝔽(₣(𝔸)) ⊆ [0,1] are the intervals with side conditions
0 ≤ 𝑠𝑢𝑝𝕋(₣(𝔸)) + 𝑠𝑢𝑝 𝕀(₣(𝔸)) + 𝑠𝑢𝑝 𝔽(₣(𝔸)) ≤ 3. The terms 𝕋(₣(𝔸)), 𝕀(₣(𝔸)), 𝔽(₣(𝔸)) represent
the truthiness, indeterminacy and falsity of 𝑢 to 𝔸 respectively. For our convenience,
we

assume

that

−

+

−

+

−

+

𝔸 =< [𝕋(₣(𝔸)) . , 𝕋(₣(𝔸)) ] , . [𝕀 (₣(𝔸)) . , 𝕀(₣(𝔸)) ] , . [𝔽(₣(𝔸)) , 𝔽(₣(𝔸)) ] >

where;
−

+

−

+

𝕋(₣(𝔸)) = [𝕋(₣(𝔸)) , 𝕋(₣ (𝔸)) ] ⊆ [0,1], 𝕀(₣(𝔸)) =. [𝕀 ( ₣ (𝔸)) , 𝕀 (₣ (𝔸)) ] ⊆ [0,1] 𝑎𝑛𝑑
+

𝔽(₣(𝔸)). = [𝔽(₣(𝔸) )− , 𝔽 (₣ (𝔸)) ] ⊆ [0,1].
Definition 2.2: m-Polar Neutrosophic Soft Set [26]
Consider 𝕌 and 𝔼 be universal and set of attributes respectively and consider 𝔸 ⊆ 𝔼 . The mapping
(₣, 𝔸) is called an MVNSS. over 𝕌 and is given as;
<𝕋𝑥 (₣(𝔸)),𝕀𝑦 (₣(𝔸)),𝔽𝑧 (₣(𝔸))>

₣: 𝔸 → ℙ(𝕌) and (₣, 𝔸) = {

𝑢

,𝑢 ∈ 𝕌 }

Where 𝕋(₣(𝔸)) ⊆ [0,1], 𝕀(₣(𝔸)) ⊆ [0,1] 𝑎𝑛𝑑 𝔽(₣(𝔸)) ⊆ [0,1] are the multi-valued numbers and they
are given as;
𝕋𝑥 (₣(𝔸)) = 𝕋1 (₣(𝔸)), 𝕋2 (₣(𝔸)) … 𝕋𝑥 (₣(𝔸)),
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𝕀𝑦 (₣(𝔸)) = 𝕀1 (₣(𝔸)), 𝕀2 (₣(𝔸)) … 𝕀𝑦 (₣(𝔸)),
𝔽𝑧 (₣(𝔸)) = 𝔽1 (₣(𝔸)), 𝔽2 (₣(𝔸)) … 𝔽𝑧 (₣(𝔸)).
𝕋(₣(𝔸)), 𝕀(₣(𝔸)), 𝔽(₣(𝔸)) represent the truthiness, indeterminacy and falsity of 𝑢 to 𝔸 respectively.
Definition 2.3: MVINSS [18]
Consider 𝕌 and 𝔼 be universal and set of attributes respectively and consider 𝔸 ⊆ 𝔼 . The mapping
(₣, 𝔸) is called an MVINSS. over 𝕌 and is given as;
<𝕋𝑥 (₣(𝔸)),𝕀𝑦 (₣(𝔸)),𝔽𝑧 (₣(𝔸))>

₣: 𝔸 → ℙ(𝕌) and (₣, 𝔸) = {

𝑢

,𝑢 ∈ 𝕌 }

Where 𝕋(₣(𝔸)) ⊆ [0,1], 𝕀(₣(𝔸)) ⊆ [0,1] 𝑎𝑛𝑑 𝔽(₣(𝔸)) ⊆ [0,1] are the multi-valued numbers and they
are given as;
−

+

−

+

−

+

𝕋𝑥 (₣(𝔸)) = [𝕋1 (₣(𝔸)) , 𝕋1 (₣(𝔸)) ] . , [𝕋2 (₣(𝔸)) , 𝕋2 (₣(𝔸)) ] … [𝕋𝑥 (₣(𝔸)) , 𝕋𝑥 (₣(𝔸)) ]
−

+

−

+

−

+

−

+

−

+

−

+

𝕀𝑦 (₣(𝔸)) = [𝕀1 (₣(𝔸)) . , 𝕀1 (₣(𝔸)) ] . , [𝕀2 (₣(𝔸)) . , 𝕀2 (₣(𝔸)) ] … [𝕀𝑦 (₣(𝔸)) , 𝕀𝑦 (₣(𝔸)) ],
𝔽𝑧 (₣(𝔸)) = [𝔽1 (₣(𝔸)) , 𝔽1 (₣(𝔸)) ] . , [𝔽3 (₣(𝔸)) , 𝔽3 (₣(𝔸)) ] … [𝔽𝑧 (₣(𝔸)) , 𝔽𝑧 (₣(𝔸)) ].
𝕋(₣(𝔸)), 𝕀(₣(𝔸)), 𝔽(₣(𝔸)) represent the truthiness, indeterminacy and falsity of 𝑢 to 𝔸 respectively.
Definition 2.4: Neutrosophic Hypersoft Set [44]
Let 𝕌 = {𝑢1 , 𝑢2 , … 𝑢𝒶 } and ℙ(𝕌) be the universal set and power set of universal set respectively, also
consider 𝕃1 , 𝕃2 , … 𝕃𝒷 for 𝒷 ≥ 1, 𝒷 well defined attributes, and corresponding. attributive values
are the set 𝕃1𝑎 , 𝕃𝑏2 , … 𝕃𝒷𝑧 and their relation 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 where 𝑎, 𝑏, 𝑐, … 𝑧 = 1,2, … 𝑛 then the pair
(𝔽, 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) is said to be Neutrosophic Hypersoft set over 𝕌 where 𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) →
ℙ(𝕌) and it is define as
𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌) and
𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) = {< 𝑢, 𝕋ℓ (𝑢), 𝕀ℓ (𝑢), 𝔽ℓ (𝑢) > 𝑢 ∈ 𝕌, ℓ ∈ (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 )}

where

𝕋, 𝕀, 𝔽

represent the truthiness, indeterminacy and falsity of 𝑢 to 𝔸 respectively such that 𝕋, 𝕀, 𝔽: 𝕌 → [0,1]
also 0 ≤ 𝕋ℓ (𝑢) + 𝕀ℓ (𝑢) + 𝔽ℓ (𝑢) ≤ 3.
3.

Calculations

In this section, NHSS is extended into the following:
Notions: Following abbreviation will be used throughout the article,
•

Interval-valued Neutrosophic Hypersoft Set (IVNHSS)

•

m-Polar Neutrosophic Hypersoft Set (m-Polar NHSS)

•

m-Polar Interval-valued Neutrosophic Hypersoft Set (m-Polar IVNHSS)

Example 1: (Following formulation and assumptions will be considered throughout as an example)
Let 𝕌 be the set of different schools nominated for best school given as;
𝕌 =. {𝕊1. , 𝕊2. , 𝕊3. , 𝕊4. , 𝕊5 }.
also consider the set of attributes as;
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Assumptions:
𝔸1 = 𝑇𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑠, 𝔸2 = 𝑂𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛, 𝔸3 = 𝑂𝑛𝑔𝑜𝑖𝑛𝑔 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛, 𝔸4 = 𝐺𝑜𝑎𝑙𝑠
And their respective attributes are given as
𝔸1𝒶 = 𝑇𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑠 = {ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑜𝑐𝑟𝑒, 𝑙𝑜𝑤}
𝔸𝑏2 = 𝑂𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = {𝑔𝑜𝑜𝑑, 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑝𝑜𝑜𝑟}
𝔸𝑐3 = 𝑂𝑛𝑔𝑜𝑖𝑛𝑔 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 = {𝑦𝑒𝑠, 𝑛𝑜}
𝔸𝑑4 = 𝐺𝑜𝑎𝑙𝑠 = {𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒, 𝑐𝑜𝑚𝑚𝑖𝑡𝑒𝑑, 𝑢𝑝𝑡𝑜 𝑑𝑎𝑡𝑒}
Formulation:
₣: 𝔸1𝒶 × 𝔸𝑏2 × 𝔸𝑐3 × 𝔸𝑑4 → ℙ(𝕌)
Let’s assume ₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {𝕊1 , 𝕊5 }
Then one of, Neutrosophic Hypersoft set NHSS of above assumed relation is
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒)
= {𝕊1 , (ℎ𝑖𝑔ℎ {0.9, 0.3, 0.1}, 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 {0.8, 0.2, 0.4}, 𝑦𝑒𝑠 {0.4, 0.9, 0.6}, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 {0.6, 0.4, 0.5}) >,
< 𝕊5 (ℎ𝑖𝑔ℎ {0.5, 0.3, 0.8}, 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 {0.6, 0.1, 0.2}, 𝑦𝑒𝑠 {0.6, 0.4, 0.7}, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 {0.4, 0.5, 0.3}) >}
In this Example,
Case 1: Substituting attributive values as; interval values in the form of neutrosophic, call it, IVNHSS.
Case 2: Substituting attributive values as; m-neutrosophic values, call it, m-polar NHSS.
Case 3: Substituting attributive values as; m-neutrosophic interval values, call it, IVNHSS.
3.1 Interval-valued Neutrosophic Hypersoft Set (IVNHSS)
Definition 3.1.1

IVNHSS

Let 𝕌 = {𝑢1 , 𝑢2 , … 𝑢𝒶 } and ℙ(𝕌) be the universal set and power set of universal set respectively, also
consider 𝕃1 , 𝕃2 , … 𝕃𝒷 for 𝒷 ≥ 1, 𝒷 well defined attributes, and corresponding. attributive values
are the set 𝕃1𝑎 , 𝕃𝑏2 , … 𝕃𝒷𝑧 and their relation 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 where 𝑎, 𝑏, 𝑐, … 𝑧 = 1,2, … 𝑛 then the pair
(𝔽, 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) is said to be .Interval-Valued Neutrosophic Hypersoft set IVNHSS, over 𝕌
where 𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌) and it is define as
𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌)
And, 𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) = {< 𝑢, 𝕋ℓ (𝑢), 𝕀ℓ (𝑢), 𝔽ℓ (𝑢) > 𝑢 ∈ 𝕌, ℓ ∈ (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 )}
Where 𝕋ℓ (𝑢) ⊆ [0,1], 𝕀ℓ (𝑢) ⊆ [0,1] 𝑎𝑛𝑑 𝔽ℓ (𝑢) ⊆ [0,1] are the interval numbers and 0 ≤ 𝑠𝑢𝑝𝕋ℓ (𝑢) +
𝑠𝑢𝑝 𝕀ℓ (𝑢) + 𝑠𝑢𝑝 𝔽ℓ (𝑢) ≤ 3. The intervals 𝕋ℓ (𝑢), 𝕀ℓ (𝑢), 𝔽ℓ (𝑢) represent the truthiness, indeterminacy
and falsity of 𝑢 to 𝔸 respectively. For convenience, we. assume that:
−

+

−

+

−

+

𝔸 =< [( 𝕋ℓ (𝑢)) , ( 𝕋ℓ (𝑢)) ] , [(𝕀ℓ (𝑢)) , (𝕀ℓ (𝑢)) ] , [(𝔽ℓ (𝑢)) , (𝔽ℓ (𝑢)) ] > where
−

+

−

+

𝕋ℓ (𝑢). = [( 𝕋ℓ (𝑢)) , ( 𝕋ℓ (𝑢)) ] ⊆ [0,1], 𝕀ℓ (𝑢) = [(𝕀ℓ (𝑢)) , (𝕀ℓ (𝑢)) ] ⊆ [0,1] 𝑎𝑛𝑑
−

+

𝔽ℓ (𝑢). =. [(𝔽ℓ (𝑢)) . , (𝔽ℓ (𝑢)) ] ⊆ [0,1].

Example:
₣: 𝔸1𝒶 × 𝔸𝑏2 × 𝔸𝑐3 × 𝔸𝑑4 → ℙ(𝕌)
Let’s assume ₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {𝕊1 , 𝕊5 }
Then Interval-Valued Neutrosophic Hypersoft set of above assumed relation is
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ℎ𝑖𝑔ℎ < [0.4,0.9], [0.3,0.5], [0.1, 0.7] > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
< [0.3,0.7], [0.3,0.4], [0.01, 0.17] >,
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {< 𝕊1 ,
>,
𝑦𝑒𝑠 < [0.41,0.49], [0.03,0.15], [0.18, 0.28] >,
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 < [0.12,0.54], [0.23,0.75], [0.51, 0.81] >)
ℎ𝑖𝑔ℎ < [0.6,0.86], [0.53,0.65], [0.71, 0.89] > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
< [0.3,0.4], [0.31,0.55], [0.01, 0.03] >,
(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {< 𝕊5 ,
>}
𝑦𝑒𝑠 < [0.83,0.9], [0.23,0.59], [0.05, 0.09] >,
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 < [0.23,0.58], [0.03,0.3], [0.01, 0.1] >)
Definition 3.1.2

Subset of IVNHSS

Let 𝝍𝜾 , 𝝎𝜾 ∈ 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). Then, 𝝍𝜾 for all 𝒙 ∈ ₣ is an IVNHSS subset of 𝝎𝜾 , denoted by 𝝍𝜾 ⊆ 𝝎𝜾 .If
𝝍𝜾 (𝒙) ⊆ 𝝎𝜾 (𝒙) for all 𝒙 ∈ ₣.
Definition 3.1.3

Empty IVNHSS

̂.
Let 𝝍𝜾 ∈ 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). If 𝝍𝜾 = 𝝓 for all 𝒙 ∈ ₣ then ℕ is called an empty IVNHSS, denoted by 𝝓
Definition 3.1.4

Universal Set of IVNHSS

Let 𝝍𝜾 ∈ 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). If 𝝍𝜾 = ₣̂ for all 𝒙 ∈ ₣ then ℕ is called universal set of IVNHSS, denoted by
̂.
𝜿
3.2 m-Polar Neutrosophic Hypersoft Set (m-Polar NHSS)
Definition 3.2.1

m-Polar NHSS

Let 𝕌 = {𝑢1 , 𝑢2 , … 𝑢𝒶 } and ℙ(𝕌) be the universal set and power set of universal set respectively, also
consider 𝕃1 , 𝕃2 , … 𝕃𝒷 for 𝒷 ≥ 1, 𝒷 well defined attributes, and corresponding. attributive values
are the set. 𝕃1𝑎 , 𝕃𝑏2 , … 𝕃𝒷𝑧 and their relation 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 where 𝑎, 𝑏, 𝑐, … 𝑧 = 1,2, … 𝑛 then the pair
(𝔽, 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 )

is said to be m-Polar Neutrosophic Hypersoft set m-Polar NHSS, over 𝕌

where 𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌) and it is define as
𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌)
And,
< 𝒖, . 𝕋𝓵 𝒊 (𝒖), 𝕀𝓵 𝒋 (𝒖), 𝔽𝓵 𝒌 (𝒖) >. 𝒖 ∈ 𝕌, 𝓵 ∈ (𝕃𝒂𝟏 × 𝕃𝒃𝟐 × … 𝕃𝒛𝓫 ) ∶
𝔽: (𝕃𝒂𝟏 × 𝕃𝒃𝟐 × … 𝕃𝒛𝓫 ) = {
} Also
𝒊, 𝒋, 𝒌. = 𝟏, 𝟐, 𝟑, …
𝒑

𝒒

𝒊

𝒓
𝒋

𝟎 ≤ ∑ 𝕀𝓵 (𝒖) ≤ 𝟏, 𝟎 ≤ ∑ 𝔽𝓵 𝒌 (𝒖). ≤ 𝟏

𝟎 ≤ ∑ 𝕋𝓵 (𝒖) ≤ 𝟏,
𝒊=𝟏

𝒋=𝟏

𝒌=𝟏

Where 𝕋𝓵 𝒊 (𝒖) ⊆ [𝟎, 𝟏], 𝕀𝓵 𝒋 (𝒖) ⊆ [𝟎, 𝟏] 𝒂𝒏𝒅 𝔽𝓵 𝒌 (𝒖) ⊆ [𝟎, 𝟏] are the numbers and
𝒑

𝒒

𝒓

𝒊

𝟎 ≤ ∑ 𝕋𝓵 (𝒖) + ∑ 𝕀𝓵 𝒋 (𝒖) + ∑ 𝔽𝓵 𝒌 (𝒖). ≤ 𝟑
𝒊=𝟏

𝒋=𝟏

𝒌=𝟏

For our convenience, we assume that
𝕋ℓ 𝑖 (𝑢) = 𝕋ℓ11 (𝑢), 𝕋ℓ2 2 (𝑢), 𝕋ℓ3 3 (𝑢), … , 𝕋ℓ𝑝 𝑝 (𝑢)
𝕀ℓ 𝒋 (𝑢) = 𝕀ℓ1 𝟏 (𝑢), 𝕀ℓ2 2 (𝑢), 𝕀ℓ3 3 (𝑢), … , 𝕀ℓ 𝑞 𝑞 (𝑢)
𝔽ℓ 𝒌 (𝑢) = 𝔽ℓ11 (𝑢), 𝔽ℓ2 2 (𝑢), 𝔽ℓ3 𝟑 (𝑢), … , 𝔽ℓ𝑟 𝒓 (𝑢).

Example:
₣: 𝔸1𝒶 × 𝔸𝑏2 × 𝔸𝑐3 × 𝔸𝑑4 → ℙ(𝕌)
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Let’s assume ₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {𝕊1 , 𝕊5 }
Then in Neutrosophic Hypersoft set of above assumed relation is,
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒)
ℎ𝑖𝑔ℎ < (0.01,0.003,0.1,0.023,0.07), (0.092,0.073,0.08,0.2,0.4), (0.2,0.017,0.06,0.13,0.3) > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
< (0.2,0.1,0.5,0.019,0.051), (0.21,0.14,0.27,0.009,0.1), (0.113,0.35,0.25,0.12,0.03) >,
= < 𝕊1 ,
>
𝑦𝑒𝑠 < (0.12,0.13,0.14,0.15,0.39), (0.17,0.20,0.24,0.15,0.1), (0.2,0.1,0.5,0.019,0.051) >,
{
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 < (0.2,0.017,0.06,0.13,0.3), (0.12,0.025,0.07,0.22,0.074), (0.01,0.003,0.1,0.023,0.07) >) }
.
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒)

= <

𝕊5 ,

{

ℎ𝑖𝑔ℎ < (0.09,0.08,0.7,0.0260.05), (0.04,0.03,0.02,0.1,0.09), (0.32,0.51,0.06,0.03,0.12) > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 < (0.12,0.13,0.14,0.15,0.39), (0.17,0.20,0.24,0.15,0.1), (0.2,0.1,0.5,0.019,0.051) >,
>
𝑦𝑒𝑠 < (0.09,0.08,0.7,0.0260.05), (0.04,0.03,0.02,0.1,0.09), (0.32,0.51,0.06,0.03,0.12) >,
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 < (0.12,0.13,0.14,0.15,0.39), (0.12,0.025,0.07,0.22,0.074), (0.12,0.025,0.07,0.22,0.4) >) }

Definition 3.2.2

Subset of m-Polar NHSS

Let 𝜻𝜾 , 𝜹𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑵𝑯𝑺𝑺(𝕌). Then, 𝜻𝜾 ∀ 𝒙 ∈ ₣ is an m-Polar NHSS subset of 𝜹𝜾 , represented
by 𝜻𝜾 ⊆ 𝜹𝜾 .If 𝜻𝜾 (𝒙) ⊆ 𝜹𝜾 (𝒙) for all 𝒙 ∈ ₣.
Definition 3.2.3

Empty m-Polar NHSS

Let 𝜻𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑵𝑯𝑺𝑺(𝕌). If 𝜻𝜾 = 𝝓 ∀ 𝒙 ∈ ₣ then ℕ is said to be an empty. m-polar NHSS,
̃.
represented. by 𝝓
Definition 3.2.4

Universal Set of m-Polar NHSS

Let 𝜻𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑵𝑯𝑺𝑺(𝕌). If 𝜻𝜾 = ₣̂ ∀ 𝒙 ∈ ₣ then ℕ is called universal set of m-Polar NHSS,
represented by 𝝈
̂.
3.3 m-Polar Interval-Valued Neutrosophic Hypersoft Set (m-Polar IVNHSS)
Definition 3.3.1: m-Polar IVNHSS)
Let 𝕌 = {𝑢1 , 𝑢2 , … 𝑢𝒶 } and ℙ(𝕌) be the universal set and power set of universal set respectively, also
consider 𝕃1 , 𝕃2 , … 𝕃𝒷 for 𝒷 ≥ 1, 𝒷 well defined attributes, and corresponding. attributive values
are the set. 𝕃1𝑎 , 𝕃𝑏2 , … 𝕃𝒷𝑧 and their relation 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 where 𝑎, 𝑏, 𝑐, … 𝑧 = 1,2, … 𝑛 then the pair
(𝔽, 𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) is said to be Interval-Valued. Neutrosophic. Hypersoft set IVNHSS, over 𝕌
where 𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌) and it is define as
𝔽: (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) → ℙ(𝕌)

𝔽 =: {

< 𝑢, 𝕋ℓ 𝑥 (𝑢), 𝕀ℓ 𝑦 (𝑢), 𝔽ℓ 𝑧 (𝑢) > 𝑢 ∈ 𝕌, ℓ ∈ (𝕃1𝑎 × 𝕃𝑏2 × … 𝕃𝒷𝑧 ) ∶
}
𝑥, 𝑦, 𝑧 = 1,2,3, …

Where,
−

+

𝕋ℓ 𝑥 (𝑢) = [( 𝕋ℓ 𝑥 (𝑢)) , ( 𝕋ℓ 𝑥 (𝑢)) ] ⊆ [0,1]
−

+

𝕀ℓ 𝑦 (𝑢) = [(𝕀ℓ 𝑦 (𝑢)) , (𝕀ℓ 𝑦 (𝑢)) ] ⊆ [0,1]
−

+

𝔽ℓ 𝑧 (𝑢) = [(𝔽ℓ 𝑧 (𝑢)) , (𝔽ℓ 𝑧 (𝑢)) ] ⊆ [0,1]
Also
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𝒔

𝒕

𝒗

𝟎 ≤ ∑ 𝑆𝑢𝑝{𝕀𝓵 (𝒖)} ≤ 𝟏, 𝟎 ≤ ∑{𝔽𝓵 𝑧 (𝒖)} ≤ 𝟏

𝒙

𝑦

𝟎 ≤ ∑ 𝑆𝑢𝑝 {𝕋𝓵 (𝒖)} ≤ 𝟏,
𝒙=𝟏

𝑦=𝟏

𝒛=𝟏

And,
𝒔

𝒕

𝒗

𝟎 ≤ ∑ 𝑆𝑢𝑝 {𝕋𝓵 (𝒖)} + ∑ 𝑆𝑢𝑝{𝕀𝓵 (𝒖)} + ∑{𝔽𝓵 𝑧 (𝒖)} ≤ 𝟑
𝒙

𝑦

𝒙=𝟏

𝑦=𝟏

𝒛=𝟏

For our convenience, we assume that:
−

+

−

+

−

+

−

+

−

+

−

+

−

𝕋𝓵 𝒙 (𝒖) = < [( 𝕋ℓ1 (𝑢)) , ( 𝕋ℓ1 (𝑢)) ] , [( 𝕋ℓ 2 (𝑢)) , ( 𝕋ℓ 2 (𝑢)) ] , … , [( 𝕋ℓ 𝑠 (𝑢)) , ( 𝕋ℓ 𝑠 (𝑢)) ] >
−

+

𝕀𝓵 𝑦 (𝒖). = < [(𝕀𝓵1 (𝒖)) , . (𝕀𝓵 𝟏 (𝒖)) ] , . [( 𝕀𝓵 𝟐 (𝒖)) . , ( 𝕀𝓵 𝟐 (𝒖)) ] . , … , [( 𝕀𝓵 𝒕 (𝒖)) , ( 𝕀𝓵 𝒕 (𝒖)) ] >
−

+

+

𝔽𝓵 𝑧 (𝒖) = < [( 𝔽𝓵1 (𝒖)) , (𝔽𝓵 𝟏 (𝒖)) ] , [(𝔽𝓵 𝟐 (𝒖)) , ( 𝔽𝓵 2 (𝒖)) ] , … , [( 𝔽𝓵 𝒗 (𝒖)) , (𝔽𝓵 𝑣 (𝒖)) ] >

Example:
₣: 𝔸1𝒶 × 𝔸𝑏2 × 𝔸𝑐3 × 𝔸𝑑4 → ℙ(𝕌)
Let’s assume ₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒) = {𝕊1 , 𝕊5 }
Then m-Polar Interval-Valued Neutrosophic Hypersoft set of above assumed relation is
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒)

= < 𝕊1,
{

ℎ𝑖𝑔ℎ < ([0.01,0.03], [0.1,0.23], [0.07,0.5]), ([0.072,0.073], [0.08,0.2], [0.14,0.32]), ([0.12,0.017], [0.06,0.13], [0.3,0.4]) > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 < ([0.2,0.21], [0.15,0.19], [0.02,0.03]), ([0.11,0.14], [0.27,0.39], [0.1,0.11]), ([0.113,0.35], [0.11,0.12], [0, 0.3) >,
>
𝑦𝑒𝑠 < ([0.12,0.13], [0.14,0.15], [0.39,0.4]), ([0.17,0.20], [0.14,0.15], [0.1,0.2]), ([0.1,0.11], [0.15,0.19], [0.01,0.09]) >,
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 < ([0.15,0.17], [0.06,0.13], [0.3,0.31]), ([0.12,0.25], [0.07,0.22], [0.07,0.09]), ([0.01,0.03], [0.1,0.23], [0.17,0.19]) >) }

.
₣(ℎ𝑖𝑔ℎ , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒, 𝑦𝑒𝑠, 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒)

= < 𝕊5 ,
{

ℎ𝑖𝑔ℎ < ([0.01,0.03], [0.1,0.23], [0.07,0.5]), ([0.072,0.073], [0.08,0.2], [0.14,0.32]), ([0.12,0.017], [0.06,0.13], [0.3,0.4]) > ,
𝑎𝑣𝑒𝑟𝑎𝑔𝑒 < ([0.2,0.21], [0.15,0.19], [0.02,0.03]), ([0.11,0.14], [0.27,0.39], [0.1,0.11]), ([0.113,0.35], [0.11,0.12], [0, 0.3) >,
>
𝑦𝑒𝑠 < ([0.12,0.13], [0.14,0.15], [0.39,0.4]), ([0.17,0.20], [0.14,0.15], [0.1,0.2]), ([0.1,0.11], [0.15,0.19], [0.01,0.09]) >,
([0.15,0.17],
[0.06,0.13],
([0.12,0.25],
[0.07,0.22],
([0.01,0.03],
[0.1,0.23],
[0.3,0.31]),
[0.07,0.09]),
[0.17,0.19]) >) }
(𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 <

Definition 3.3.2

Subset of m-Polar IVNHSS

Let 𝝕𝜾 , 𝜷𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). Then, 𝝕𝜾 ∀ 𝒙 ∈ ₣ is an m-Polar IVNHSS subset. of 𝜷𝜾 ,
represented by 𝝕𝜾 ⊆ 𝜷𝜾 .If 𝝕𝜾 (𝒙) ⊆ 𝜷𝜾 (𝒙). for all 𝒙 ∈ ₣.
Definition 3.3.3

Empty IVNHSS

Let 𝝕𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). If 𝝕𝜾 = 𝝓. ∀ . 𝒙 ∈ ₣ then ℕ is said to be an empty m-Polar
̿.
IVNHSS, represented by 𝝓
Definition 3.3.4

Universal Set of IVNHSS

Let 𝝕𝜾 ∈ 𝒎 − 𝑷𝒐𝒍𝒂𝒓 𝑰𝑽𝑵𝑯𝑺𝑺(𝕌). If 𝝕𝜾 = ₣̂ ∀ 𝒙 ∈ ₣. then ℕ is called. universal set of m-Polar
̂.
IVNHSS, represented by 𝛀
4. Conclusions
In this paper, the concept of Interval Valued NHSS, m-Polar NHSS and m-Polar interval-valued
NHSS are proposed. The proposed sets have several significant features. Firstly, they emphasize the
hesitant, indeterminate and uncertainty and can be used more practical to solve decision-making
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problem. Secondly, some basic types of the proposed sets such as; universal set, empty set and subset
of each type is defined.
•

Since this study has not yet been studied yet, comparative study cannot be done with the
existing methods.

•

Further, this proposed can be applied immensely in various fields of research. In future, the
present work may be extended to other special types of neutrosophic set like neutrosophic
rough set etc.

•

The sets which are proposed in this paper can be applied in solving supply chain, time series forecasting
and decision-making problem such as partner selection, wastewater treatment selection and renewable
energy selection, by defining the following:

•

the aggregate operators,

•

distance measures,

•

matrix theory and

•

Algorithms.
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