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Abstract: Soft sets, fuzzy sets, lattices, and their generalisations have always been significant for research on uncertainties. By combining the
parameterization tool and neutrosophic logic, neutrosopic soft sets are developed to overcome uncertainty in terms of falsity, indeterminancy and
truth membership vaules. In this study, we generalised the concept of lattice(anti-lattice) ordered neutrosophic soft set and some results are
demonstrated by using restricted union, restricted intersection, extended union, and extended intersection. Using this theory, an application is
developed to assist decision makers in selecting an NGO to use the Covid-19 fund of a large scale company where some order exists among the
elements of parameter sets.
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1. Introduction

Molodtsov (1999) made known the definition of soft sets, a
contemporary mathematical way to vagueness. The soft sets have been
exercised to varied fields with great boom. In detail, Maji et al. (2003)
studied the idea of soft sets and conferred an application. Broumi and
Smarandache (2013) introduces the neutrosophic set (NS) comprising
inconsistent, indeterminacy, and indefinite data. The properties and
applications have been developed increasingly by Aslam et al. (2019),
Ajay and Chellamani (2022), Broumi and Smarandache (2013),
Broumi (2013) and Karaaslan (2015). Maji (2013) fusioned the above
notions by formulating neutrosophic soft set with many applications.
Fuzzy logic was first coined Zadeh (1965). Many researchers have
worked on the extension of fuzzy set and soft set which gave rise to a
newconcept calledcomplex intuitionistic fuzzysoft set (Garget al., 2022).

Birkhoff (1967) initiated the notion called lattice. Lattices are
dominant mathematical tool that has been used nicely to solve many
essential problems in computer science, mainly in the fields of
combinatorial optimizations, cryptography, and decision making.
Ali et al. (2015) and Mahmood et al. (2018) pro-offered soft sets with
order in parameters and proved some important theorems of lattice
ordered soft sets. Further lattice ordered structure to various concepts
and their applications in myriad of science fields were studied in detail
by Khan et al. (2019), Li and Li, (2013), Preethi et al. (2020),
Rajareega et al. (2020), Smarandache (2005) and Tripathy et al. (2016).

Keeping in view the importance of neutrosophic soft sets and its
generalizations, our purpose is to launch lattice ordered neutrosophic

soft sets. And also the basic union, basic intersection, restricted union,
restricted intersection, extended union, and extended intersection on
neutrosophic soft sets and lattice ordered neutrosophic soft sets are
analyzed. A group decision-making problem has been handled by
utilizing these concepts.

2. Preliminaries

Throughout this article,U denotes the universal set, E represents
the set of parameters, and Ā � E.

Definition 2.1. Ahmad and Kharal (2009) and (Garg et al.,
2022) Let FP̄ðUÞ denote the set of all fuzzy sets on U and Ā �̄ E.
Then a pair ðF ; ĀÞ is known as fuzzy soft set over U, where F is
a mapping given by F : Ā ! FP̄ðUÞ.

Definition 2.2. Ali et al. (2015) and Aygun and Aygunoglu
(2009) Let ðF ; ĀÞ be a fuzzy soft set over U. Then it is known to
be lattice(antilattice) ordered fuzzy soft set over U, where
F : Ā ! FP̄ðUÞ, if "1 � "̄2, then F ð"̄1Þ �̄ F ð"̄2Þ(F ð"̄2Þ
�̄ F ð"̄1Þ), for every "̄1; "̄2 2 Ā.

Definition 2.3. Maji (2013) A NS Ā in U is distinguished by a
truth-membership TA function, an indeterminacy membership IA
function, and a falsity-membership FA function, where TA, IA,
and FA are in [0, 1]. It can be represented as

Ā ¼fðx; ðTAðxÞ; IAðxÞ;FAðxÞÞÞ : x 2 U

and TA; IA;FA 2 ��0; 1þ½ g*Corresponding author: J. Vimala, Department of Mathematics, Alagappa
University, India. Email: vimaljey@alagappauniversity.ac.in

Journal of Computational and Cognitive Engineering
2023, Vol. 2(3) 210–219

DOI: 10.47852/bonviewJCCE2202193

© The Author(s) 2022. Published by BON VIEW PUBLISHING PTE. LTD. This is an open access article under the CC BY License (https://creativecommons.org/
licenses/by/4.0/).

210

https://orcid.org/0000-0002-4243-7935
mailto:vimaljey@alagappauniversity.ac.in
https://doi.org/10.47852/bonviewJCCE2202193
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


There is no restriction on the sum of TAðūÞ, IAðūÞ, andFAðūÞ and so

0� � TAðūÞ þ IAðūÞ þ FAðūÞ � 3þ:

Definition 2.4. Maji (2013) Let NSðUÞ denote the set of all NSs of
U. Then a pair ðF ; ĀÞ is termed to be a neutrosophic soft set ðNSSÞ
over U where F : Ā ! NSðUÞ.

That is, ðF ; ĀÞ ¼ fhu; TF ð"̄ÞðūÞ; IF ð"̄ÞðūÞ;FF ð"̄ÞðūÞi : "̄ 2
Ā; ū 2 U and TF ð"̄ÞðūÞ; IF ð"̄ÞðūÞ;FF ð"̄ÞðūÞ 2 ½0; 1�g

There is no restriction on the sum TF ð"̄ÞðūÞ, IF ð"̄ÞðūÞ and
FF ð"̄ÞðūÞ and so

0� � TF ð"̄ÞðūÞ þ IF ð"̄ÞðūÞ þ FF ð"̄ÞðūÞ � 3þ:

Definition 2.5. Maji (2013) Let ðF ; ĀÞ; ðG; B̄Þ 2 NSSðUÞ. Then
ðF ; ĀÞ is a neutrosophic soft subset of ðG; B̄Þ if

(i) Ā �̄ B̄ and
(ii) TF ð"̄ÞðūÞ � T Gð"̄ÞðūÞ, IGð"̄ÞðūÞ � IF ð"̄ÞðūÞ and FGð"̄ÞðūÞ �

FF ð"̄ÞðūÞ, for every "̄ 2 Ā and ū 2 U.

We denote it by ðF ; ĀÞ �̄ ðG; B̄Þ.

3. Lattice Ordered Neutrosophic Soft Set

Definition 3.1. Let ðF ; ĀÞ be a neutrosophic soft set over U.
Then it is known as lattice ordered neutrosophic soft set
over U (LONSSðUÞ), where F is a mapping defined by
F : Ā ! NSðUÞ, if "̄i; "̄j 2 Ā such that "̄i � "̄j, then F ð"̄iÞ �̄ F ð"̄jÞ.

(i.e.), TF ð"̄iÞðūÞ � TF ð"̄jÞðūÞ, IF ð"̄jÞðūÞ � IF ð"̄iÞðūÞ and
FF ð"̄jÞðūÞ � FF ð"̄iÞðūÞ, for all ū 2 U.

Example 1. LetU ¼ fh1; h2; h3; h4; h5gbe thesetofhouses.Consider

E ¼ fwooden; costly; in bad repair; beautiful; very costly;

green surroundings; in good repair;moderate; cheap; expensiveg

Let Ā ¼ f"̄1ðmoderateÞ; "̄2 ðbeautifulÞ; "̄3ðcostlyÞ and "̄4 ðvery
costlyÞg �̄ E.
The order among the elements of Ā is "̄1 � "̄2 � "̄4 and
"̄1 � "̄3 � "̄4 Table 1.
Clearly F ð"̄1Þ �̄ F ð"̄2Þ �̄ F ð"̄4Þ and F ð"̄1Þ �̄ F ð"̄3Þ �̄ F ð"̄4Þ.

Definition 3.2. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then their
restricted union is denoted and is defined by ðF ; ĀÞ [̄ RESðG; B̄Þ ¼
ðH; C̄Þ, where C̄ ¼ Ā \̄B̄ and 8 "̄ 2 C̄ , ū 2 U,Hð"̄Þ ¼ F ð"̄Þ [̄ Gð"̄Þ

T Hð"̄ÞðūÞ ¼ MaxfTF ð"̄ÞðūÞ; T Gð"̄ÞðūÞg

IHð"̄ÞðūÞ ¼ MinfIF ð"̄ÞðūÞ; IGð"̄ÞðūÞg

FHð"̄ÞðūÞ ¼ MinfFF ð"̄ÞðūÞ;FGð"̄ÞðūÞg

Proposition 3.3. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then
ðF ; ĀÞ [̄ RESðG; B̄Þ 2 LONSSðUÞ.

Proof. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then by Definition 3.2

F ð"̄Þ [̄ Gð"̄Þ ¼ Hð"̄Þ, where "̄ 2 C̄ ¼ Ā \̄B̄ .

If Ā \̄B̄ ¼ φ, then the result is trivial.

Now for Ā \̄B̄ 6¼ φ, since Ā; B̄ �̄ E, ∴ for any "̄i�Ā"̄j

F ð"̄iÞ �̄ F ð"̄jÞ, 8 "̄i; "̄j 2 Ā

and for any ηi �B ηj, GðηiÞ �̄ GðηjÞ, 8 ηi; ηj 2 B̄
Now for any �i; �j 2 C and �i � �j

) �i; �j 2 Ā \̄B̄

) �i; �j 2 Ā and �i; �j 2 B̄

) F ð�iÞ �̄ F ð�jÞ and Gð�iÞ �̄ Gð�jÞ whenever �i�Ā�j; �i�B̄�j

)
TF ð�iÞðūÞ � TF ð�jÞðūÞ; T Gð�iÞðūÞ � T Gð�jÞðūÞ

IF ð�jÞðūÞ � IF ð�iÞðūÞ; IGð�jÞðūÞ � IGð�iÞðūÞ

FF ð�jÞðūÞ � FF ð�iÞðūÞ;FGð�jÞðūÞ � FGð�iÞðūÞ

)

MaxfTF ð�iÞðūÞ; T Gð�iÞðūÞg � MaxfTF ð�jÞðūÞ; T Gð�jÞðūÞg

MinfIF ð�jÞðūÞ; IGð�jÞðūÞg � MinfIF ð�iÞðūÞ; IGð�iÞðūÞg

MinfFF ð�jÞðūÞ;FGð�jÞðūÞg � MinfFF ð�iÞðūÞ;FGð�iÞðūÞg

)
TF ð�iÞ [̄ Gð�iÞðūÞ � TF ð�jÞ [̄ Gð�jÞðūÞ

IF ð�jÞ [̄ Gð�jÞðūÞ � IF ð�iÞ [̄ Gð�iÞðūÞ

FF ð�jÞ [̄ Gð�jÞðūÞ � FF ð�iÞ [̄ Gð�iÞðūÞ

)

T ðF [̄ GÞð�iÞðūÞ � T ðF [̄ GÞð�jÞðūÞ

I ðF [̄ GÞð�jÞðūÞ � I ðF [̄ GÞð�iÞðūÞ

F ðF [̄ GÞð�jÞðūÞ � F ðF [̄ GÞð�iÞðūÞ

Table 1
Table shows the example of LONSSðUÞ

ðF ; ĀÞ h1 h2 h3 h4 h5
"̄1 (0.4, 0.7, 0.9) (0.5, 0.9, 0.8) (0.5, 0.6, 0.7) (0.3, 0.8, 0.7) (0.7, 0.5, 0.9)
"̄2 (0.5, 0.4, 0.6) (0.7, 0.5, 0.4) (0.6, 0.2, 0.5) (0.5, 0.2, 0.6) (0.8, 0.3, 0.5)
"̄3 (0.7, 0.6, 0.8) (0.6, 0.4, 0.3) (0.8, 0.2, 0.6) (0.6, 0.3, 0.4) (0.8, 0.3, 0.7)
"̄4 (0.8, 0.3, 0.4) (0.8, 0.3, 0.2) (0.9, 0.1, 0.4) (0.7, 0.1, 0.3) (0.9, 0.2, 0.4)
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) T Hð�iÞðūÞ � T Hð�jÞðūÞ

IHð�jÞðūÞ � IHð�iÞðūÞ

FHð�jÞðūÞ � FHð�iÞðūÞ

)
Hð�iÞ �̄Hð�jÞ for �i � �j

)

ðF ; ĀÞ [̄ RESðG; B̄Þ 2 LONSSðUÞ: □

Example 2. Suppose U ¼ fu1; u2; u3g is a set of cars
and E ¼ f"̄1ðColorÞ; "̄2ðPriceÞ; "̄3ðTaxÞ; "̄4ðSpeedÞg is the para-
meter set and Ā; B̄ �̄ E, Ā ¼ f"̄1; "̄2; "̄3g, B̄ ¼ f"̄2; "̄3; "̄4g and
Ā \̄ B̄ ¼ f"̄2; "̄3g.
The order among the elements of Ā is "̄1�Ā"̄2�Ā"̄3.

Clearly F ð"̄1Þ �̄ F ð"̄2Þ �̄ F ð"̄3Þ.
The order among the elements of B̄ is "̄2�B̄ "̄3�B̄ "̄4.

Clearly Gð"̄2Þ �̄ Gð"̄3Þ �̄ Gð"̄4Þ.
Then ðF ; ĀÞ [̄ RESðG; B̄Þ ¼ ðH; C̄Þ is the restricted union of two

LONSS over U.

) Hð"̄2Þ �̄Hð"̄3Þ, for "̄2 � "̄3.
) ðF ; ĀÞ [̄ RESðG; B̄Þ 2 LONSSðUÞ.

Definition 3.4. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then their
restricted intersection is denoted and is defined by ðF ; ĀÞ
\̄RESðG; B̄Þ ¼ ðH; C̄Þ, where C̄ ¼ Ā \̄B̄ and 8 "̄ 2 C̄ , ū 2 U,
Hð"̄Þ ¼ F ð"̄Þ \̄Gð"̄Þ

T Hð"̄ÞðūÞ ¼ MinfTF ð"̄ÞðūÞ; T Gð"̄ÞðūÞg

IHð"̄ÞðūÞ ¼ MaxfIF ð"̄ÞðūÞ; IGð"̄ÞðūÞg

FHð"̄ÞðūÞ ¼ MaxfFF ð"̄ÞðūÞ;FGð"̄ÞðūÞg

Proposition 3.5. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then ðF ; ĀÞ
\̄RESðG; B̄Þ 2 LONSSðUÞ.

Example 3. Suppose U ¼ fu1; u2; u3g is a set of shoes and E ¼ f"̄1
ðPriceÞ; "̄2ðColorÞ; "̄3ðQualityÞ; "̄4ðComfortÞg is the parameter set and
Ā; B̄ �̄ E, Ā ¼ f"̄1; "̄2; "̄3g, B̄ ¼ f"̄2; "̄3; "̄4g and Ā \̄B̄ ¼ f"̄2; "̄3g.

The order among the elements of Ā is "̄1�Ā"̄2�Ā"̄3.

Clearly F ð"̄1Þ �̄ F ð"̄2Þ �̄ F ð"̄3Þ.
The order among the elements of B̄ is "̄2�B̄ "̄3�B̄ "̄4.

Clearly Gð"̄2Þ �̄ Gð"̄3Þ �̄ Gð"̄4Þ.
Then ðF ; ĀÞ \̄RESðG; B̄Þ ¼ ðH; C̄Þ is the restricted intersection of
two LONSS over U.

) Hð"̄2Þ �̄Hð"̄3Þ, for "̄2 � "̄3.
) ðF ; ĀÞ \̄RESðG; B̄Þ 2 LONSSðUÞ.

Definition 3.6. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then their
extended union is denoted and is defined by ðF ; ĀÞ[̄EXT

ðG; B̄Þ ¼ ðH; C̄Þ where C̄ ¼ Ā [̄ B̄

ðH; C̄Þ ¼

hTF ð"̄ÞðūÞ; IF ð"̄ÞðūÞ;FF ð"̄ÞðūÞi if e 2 Ā� B̄

hT Gð"̄ÞðūÞ; IGð"̄ÞðūÞ;FGð"̄ÞðūÞi if "̄ 2 B̄ � Ā

hMaxfTF ð"̄ÞðūÞ; T Gð"̄ÞðūÞg;MinfIF ð"̄ÞðūÞ; IGð"̄ÞðūÞg;
MinfFF ð"̄ÞðūÞ;FGð"̄ÞðūÞgi if "̄ 2 Ā \̄ B̄

8>>>><
>>>>:

Proposition 3.7. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then
ðF ; ĀÞ [̄ EXTðG; B̄Þ ¼ ðH; C̄Þ 2 LONSSðUÞ, if one of them is a
lattice ordered neutrosophic soft subset of other.

Proof. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then by Definition 3.6

F ð"̄Þ [̄ Gð"̄Þ ¼ Hð"̄Þ where ε̄ 2 C̄ ¼ Ā [̄ B̄

Suppose ðF ;ĀÞ�̄ðG;B̄Þ. Then Ā�̄ B̄ and T F ð"̄ÞðūÞ�T Gð"̄ÞðūÞ,
IGð"̄ÞðūÞ � IF ð"̄ÞðūÞ and FGð"̄ÞðūÞ � FF ð"̄ÞðūÞ, for every "̄ 2 Ā
and ū 2 U
Since Ā; B̄ �̄ E, ∴ for any "̄i�Ā"̄j

F ð"̄iÞ �̄ F ð"̄jÞ, for every "̄i; "̄j 2 Ā

for any ηi�B̄ηj, GðηiÞ �̄ GðηjÞ, for every ηi; ηj 2 B̄
∴ for any �i; �j 2 C̄ and �i � �j
) �i; �j 2 Ā [̄ B̄

ðF ; ĀÞ u1 u2 u3
"̄1 (0.2, 0.3, 0.6) (0.4, 0.3, 0.6) (0.5, 0.4, 0.7)
"̄2 (0.4, 0.2, 0.2) (0.8, 0.2, 0.4) (0.6, 0.2, 0.5)
"̄3 (0.6, 0.1, 0.1) (0.9, 0.1, 0.2) (0.7, 0.1, 0.3)

ðG; B̄Þ u1 u2 u3
"̄2 (0.3, 0.6, 0.7) (0.4, 0.6, 0.9) (0.5, 0.8, 0.3)
"̄3 (0.4, 0.2, 0.4) (0.5, 0.3, 0.7) (0.6, 0.6, 0.2)
"̄4 (0.8, 0.1, 0.3) (0.6, 0.2, 0.5) (0.7, 0.4, 0.1)

ðH; C̄Þ u1 u2 u3
"̄2 (0.4, 0.2, 0.2) (0.8, 0.2, 0.4) (0.6, 0.2, 0.3)
"̄3 (0.6, 0.1, 0.1) (0.9, 0.1, 0.2) (0.7, 0.1, 0.2)

ðG; B̄Þ u1 u2 u3
"̄2 (0.3, 0.6, 0.4) (0.4, 0.6, 0.7) (0.5, 0.6, 0.7)
"̄3 (0.4, 0.2, 0.3) (0.5, 0.3, 0.6) (0.6, 0.5, 0.4)
"̄4 (0.8, 0.1, 0.2) (0.6, 0.2, 0.5) (0.7, 0.4, 0.2)

ðF ; ĀÞ u1 u2 u3
"̄1 (0.2, 0.3, 0.7) (0.4, 0.3, 0.6) (0.5, 0.4, 0.8)
"̄2 (0.4, 0.2, 0.4) (0.8, 0.2, 0.5) (0.6, 0.2, 0.5)
"̄3 (0.6, 0.1, 0.2) (0.9, 0.1, 0.4) (0.7, 0.1, 0.2)

ðH; C̄Þ u1 u2 u3
"̄2 (0.3, 0.6, 0.4) (0.4, 0.6, 0.7) (0.5, 0.6, 0.7)
"̄3 (0.4, 0.2, 0.3) (0.5, 0.3, 0.6) (0.6, 0.5, 0.4)
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) �i; �j 2 Ā \̄B̄ or �i; �j 2 B̄ and �i; �j =2Ā because Ā �̄ B̄
Now take �i; �j 2 Ā \̄B̄
) �i; �j 2 Ā and �i; �j 2 B̄
) F ð�iÞ �̄ F ð�jÞ and Gð�iÞ �̄ Gð�jÞ whenever �i�Ā�j and �i�B̄�j
)

TF ð�iÞðūÞ � TF ð�jÞðūÞ; T Gð�iÞðūÞ � T Gð�jÞðūÞ

IF ð�jÞðūÞ � IF ð�iÞðūÞ; IGð�jÞðūÞ � IGð�iÞðūÞ

FF ð�jÞðūÞ � FF ð�iÞðūÞ;FGð�jÞðūÞ � FGð�iÞðūÞ

)

MaxfTF ð�iÞðūÞ; T Gð�iÞðūÞg � MaxfTF ð�jÞðūÞ; T Gð�jÞðūÞg

MinfIF ð�jÞðūÞ; IGð�jÞðūÞg � MinfIF ð�iÞðūÞ; IGð�iÞðūÞg

MinfFF ð�jÞðūÞ;FGð�jÞðūÞg � MinfFF ð�iÞðūÞ;FGð�iÞðūÞg

)

TF ð�iÞ [̄ Gð�iÞðūÞ � TF ð�jÞ [̄ Gð�jÞðūÞ

IF ð�jÞ [̄ Gð�jÞðūÞ � IF ð�iÞ [̄ Gð�iÞðūÞ

FF ð�jÞ [̄ Gð�jÞðūÞ � FF ð�iÞ [̄ Gð�iÞðūÞ

)

T ðF [̄ GÞð�iÞðūÞ � T ðF [̄ GÞð�jÞðūÞ

I ðF [̄ GÞð�jÞðūÞ � I ðF [̄ GÞð�iÞðūÞ

F ðF [̄ GÞð�jÞðūÞ � F ðF [̄ GÞð�iÞðūÞ

)

T Hð�iÞðūÞ � T Hð�jÞðūÞ

IHð�jÞðūÞ � IHð�iÞðūÞ

FHð�jÞðūÞ � FHð�iÞðūÞ

)

Hð�iÞ �̄Hð�jÞ for �i � �j

Thus, ðF ;ĀÞ[̄ EXTðG;B̄Þ¼ðH;C̄Þ2LONSSðUÞ if �i; �j 2 Ā \̄B̄
Now suppose for any �i; �j 2 B and �i; �j =2 Ā and �i�B̄�j
) Gð�iÞ �̄ Gð�jÞ whenever �i �B̄�j
implies this is also a LONSS.
Hencem ðF ; ĀÞ [̄ EXTðG; B̄Þ ¼ ðH; C̄Þ 2 LONSSðUÞ for both
cases.
) ðF ; ĀÞ [̄ EXTðG; B̄Þ ¼ ðH; C̄Þ 2 LONSSðUÞ, if one of them is a
lattice ordered neutrosophic soft subset of other. □

Example 4. Let U ¼ fu1; u2; u3g be the set of men and
E ¼ f"̄1ðeducatedÞ; "̄2ðbusinessmanÞ;
"̄3ðsmartÞ; "̄4ðgovernment employeeÞ; "̄5ðbank balanceÞg is the para-
meter set Ā; B̄ �̄ E and Ā �̄ B̄ , Ā¼f"̄2; "̄3; "̄4g, B̄ ¼f"̄1; "̄2;
"̄3; "̄4; "̄5g.

The order among the elements of Ā is "̄2�Ā"̄3�Ā"̄4.

Clearly F ð"̄2Þ �̄ F ð"̄3Þ �̄ F ð"̄4Þ.
The order among the elements of B̄ is "̄1�B̄ "̄2�B̄ "̄3�B̄ "̄4�B̄ "̄5.

Clearly Gð"̄1Þ�̄Gð"̄2Þ�̄Gð"̄3Þ�̄Gð"̄4Þ�̄Gð"̄5Þ and ðF ; ĀÞ �̄ ðG; B̄Þ
and extended union is defined as

)Hð"̄1Þ�̄Hð"̄2Þ�̄Hð"̄3Þ�̄Hð"̄4Þ�̄Hð"̄5Þ, for "̄1� "̄2� "̄3� "̄4 � "̄5
) ðF ; ĀÞ [̄ EXTðG; B̄Þ ¼ ðH; C̄Þ 2 LONSSðUÞ.

Definition 3.8. Let ðF ; ĀÞ 2 LONSSðUÞ. Then complement of
ðF ; ĀÞ is denoted by ðF ; ĀÞc and is

ðF ;ĀÞc¼fhu;FF ð"̄ÞðūÞ;1�IF ð"̄ÞðūÞ;TF ð"̄ÞðūÞi : "̄2 Āand ū2Ug

Definition 3.9. Let ðF ; ĀÞ 2 LONSSðUÞ.
If TF ð"̄ÞðūÞ ¼ 0 and IF ð"̄ÞðūÞ ¼ FF ð"̄ÞðūÞ ¼ 1, 8 "̄ 2 Ā and ū 2 U,
then ðF ; ĀÞ is called a relative null LONSS and denoted by ΦĀ

Similarly, the relative null LONSS is the null LONSS with
respect to E and is indicated by Φ.

Definition 3.10. Let ðF ; ĀÞ 2 LONSSðUÞ.
If TF ð"̄ÞðūÞ ¼ 1 and IF ð"̄ÞðūÞ ¼ FF ð"̄ÞðūÞ ¼ 0 8 "̄ 2 Ā and for all
ū 2 U, then ðF ; ĀÞ is called a relative universal LONSS and
denoted by ŪĀ.

Similarly, the relative universal neutrosophic soft set with
respect to the set of parameters E is called universal LONSS and
denoted by Ū.

Proposition 3.11. Let ðF ; ĀÞ 2 LONSSðUÞ. Then

1. ðF ; ĀÞ \̄RESðF ; ĀÞ ¼ ðF ; ĀÞ
2. ðF ; ĀÞ [̄ RESðF ; ĀÞ ¼ ðF ; ĀÞ
3. ðF ; ĀÞ \̄RESφĀ ¼ φĀ
4. ðF ; ĀÞ [̄ RESφĀ ¼ ðF ; ĀÞ.

ðF ; ĀÞ u1 u2 u3
"̄2 (0.1, 0.9, 0.7) (0.1, 0.7, 0.6) (0.3, 0.7, 0.9)
"̄3 (0.2, 0.7, 0.6) (0.3, 0.6, 0.5) (0.4, 0.6, 0.8)
"̄4 (0.6, 0.3, 0.5) (0.6, 0.4, 0.4) (0.5, 0.4, 0.7)

ðH; C̄Þ u1 u2 u3
"̄1 (0.1, 0.9, 0.7) (0.1, 0.9, 0.6) (0.3, 0.7, 0.8)
"̄2 (0.2, 0.6, 0.5) (0.3, 0.4, 0.5) (0.5, 0.5, 0.7)
"̄3 (0.5, 0.4, 0.4) (0.5, 0.3, 0.4) (0.6, 0.3, 0.5)
"̄4 (0.7, 0.2, 0.3) (0.7, 0.2, 0.3) (0.7, 0.2, 0.4)
"̄5 (0.8, 0.1, 0.2) (0.9, 0.1, 0.2) (0.9, 0.1, 0.3)

ðG; B̄Þ u1 u2 u3
"̄1 (0.1, 0.9, 0.7) (0.1, 0.9, 0.6) (0.3, 0.7, 0.8)
"̄2 (0.2, 0.6, 0.5) (0.3, 0.4, 0.5) (0.5, 0.5, 0.7)
"̄3 (0.5, 0.4, 0.4) (0.5, 0.3, 0.4) (0.6, 0.3, 0.5)
"̄4 (0.7, 0.2, 0.3) (0.7, 0.2, 0.3) (0.7, 0.2, 0.4)
"̄5 (0.8, 0.1, 0.2) (0.9, 0.1, 0.2) (0.9, 0.1, 0.3)
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Proof. Straightforward. □

Definition 3.12. Let ðF ; ĀÞ 2 NSSðUÞ. Then it is known to be an
antilattice ordered neutrosophic soft set (ALONSS) over U, where
F is a mapping defined by F : Ā ! NSðUÞ, if "̄i; "̄j 2 Ā such that
"̄i � "̄j, then

F ð"̄jÞ �̄ F ð"̄iÞ

i.e. T F ð"̄jÞðūÞ�T F ð"̄iÞðūÞ, IF ð"̄iÞðūÞ�IF ð"̄jÞðūÞ and FF ð"̄iÞðūÞ
� FF ð"̄jÞðūÞ

Proposition 3.13. Let ðF ; ĀÞ 2 LONSSðUÞ. Then complement
of ðF ; ĀÞ is an ALONSS over U.

Proof. Given that ðF ; ĀÞ 2 LONSSðUÞ.
For "̄i�Ā"̄j
) F ð"̄iÞ �̄ F ð"̄jÞ

)

TF ð"̄iÞðūÞ � TF ð"̄jÞðūÞ

IF ð"̄jÞðūÞ � IF ð"̄iÞðūÞ and

FF ð"̄jÞðūÞ � FF ð"̄iÞðūÞ

)

T F cð"̄jÞðūÞ � T F cð"̄iÞðūÞ

1� IF ð"̄iÞðūÞ � 1� IF ð"̄jÞðūÞ and

FF cð"̄iÞðūÞ � FF cð"̄jÞðūÞ

)

T F cð"̄jÞðūÞ � T F cð"̄iÞðūÞ

IF cð"̄iÞðūÞ � IF cð"̄jÞðūÞ and

FF cð"̄iÞðūÞ � FF cð"̄jÞðūÞ

)

F cð"̄jÞ �̄ F cð"̄iÞ whenever "̄i�Ā"̄j
) ðF ; ĀÞc is an ALONSS. □

Proposition 3.14. Let ðF ; ĀÞ 2 LONSSðUÞ. Then ððF ; ĀÞcÞc
¼ ðF ; ĀÞ.

Proof. Let ðF ; ĀÞ 2 LONSSðUÞ.
Then the complement of ðF ; ĀÞ is

T F cð"̄ÞðūÞ ¼ FF ð"̄ÞðūÞ,
IF cð"̄ÞðūÞ ¼ 1� IF ð"̄ÞðūÞ and
FF cð"̄ÞðūÞ ¼ TF ð"̄ÞðūÞ, where "̄ 2 Ā

Now the complement of ðF ; ĀÞc is
T ðF cÞcð"̄ÞðūÞ ¼ FF cð"̄ÞðūÞ ¼ TF ð"̄ÞðūÞ

I ðF cÞcð"̄ÞðūÞ ¼ 1� IF cð"̄ÞðūÞ ¼ 1� f1� IF ð"̄ÞðūÞg ¼ IF ð"̄ÞðūÞ, and
F ðF cÞcð"̄ÞðūÞ ¼ T F cð"̄ÞðūÞ ¼ FF ð"̄ÞðūÞ, where "̄ 2 Ā

) ððF ; ĀÞcÞc ¼ ðF ; ĀÞ. □

Definition 3.15. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then
ðF ; ĀÞ _ ðG; B̄Þ ¼ ðH; C̄Þ is known to be basic union of two
LONSSs over U, where C̄ ¼ Ā� B̄ and define Hð"̄i; "̄jÞ ¼
F ð"̄iÞ [̄ RESGð"̄jÞ and

T Hð"̄i;"̄jÞðūÞ ¼ MaxfTF ð"̄iÞðūÞ; T Gð"̄jÞðūÞg

IHð"̄i;"̄jÞðūÞ ¼ MinfIF ð"̄iÞðūÞ; IGð"̄jÞðūÞg

FHð"̄i;"̄jÞðūÞ ¼ MinfFF ð"̄iÞðūÞ;FGð"̄jÞðūÞg for all ð"̄i; "̄jÞ 2 C̄; ū 2 U

Proposition 3.16. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ.
Then ðF ; ĀÞ _ ðG; B̄Þ 2 LONSSðUÞ.

Proof. Suppose ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then by
Definition 3.15

ðF ; ĀÞ _ ðG; B̄Þ ¼ ðH; C̄Þ, where C̄ ¼ Ā� B̄

Since Ā; B̄ �̄ E, so both Ā and B̄ inherit the partial order from E also

Hð"; ηÞ ¼ F ð"Þ _ GðηÞ ¼ F ð"Þ [̄ RESGðηÞ
Now, "̄i�Ā"̄j we have F ð"̄iÞ �̄ F ð"̄jÞ, for every "̄i; "̄j 2 Ā
and also for ηi�Bηj we have GðηiÞ �̄ GðηjÞ, for every ηi; ηj 2 B̄
Now for any ð"̄i; ηiÞ; ð"̄j; ηjÞ 2 C̄ and� is partial order on C̄ which is
induced by partial orders on Ā and B̄
The order on Ā� B̄ is ð"̄i; ηiÞ � ð"̄j; ηjÞ, whenever "̄i�Ā"̄j and
ηi�B̄ηj

) F ð"̄iÞ �̄ F ð"̄jÞ and GðηiÞ �̄ GðηjÞ

)

TF ð"̄iÞðūÞ � TF ð"̄jÞðūÞ; T GðηiÞðūÞ � T GðηjÞðūÞ

IF ð"̄jÞðūÞ � IF ð"̄iÞðūÞ; IGðηjÞðūÞ � IGðηiÞðūÞ

FF ð"̄jÞðūÞ � FF ð"̄iÞðūÞ;FGðηjÞðūÞ � FGðηiÞðūÞ

)

MaxfTF ð"̄iÞðūÞ; T GðηiÞðūÞg � MaxfTF ð"̄jÞðūÞ; T GðηjÞðūÞg

MinfIF ð"̄jÞðūÞ; IGðηjÞðūÞg � MinfIF ð"̄iÞðūÞ; IGðηiÞðūÞg

MinfFF ð"̄jÞðūÞ;FGðηjÞðūÞg � MinfFF ð"iÞðūÞ;FGðηiÞðūÞg

)

TF ð"iÞ_GðηiÞðūÞ � TF ð"jÞ_GðηjÞðūÞ

IF ð"jÞ_GðηjÞðūÞ � IF ð"iÞ_GðηiÞðūÞ

FF ð"jÞ_GðηjÞðūÞ � FF ð"iÞ_GðηiÞðūÞ

Table 2
Parameter data table

U "̄1 "̄2 "̄3 "̄4 "̄5 "̄6

Priority 0.4 0.3 −0.15 0.05 0.1 0
Parameter rank 1 2 3 5 4 6
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)

T Hð"i;ηiÞðūÞ � T Hð"j;ηjÞðūÞ

IHð"j;ηjÞðūÞ � IHð"i;ηiÞðūÞ

FHð"j;ηjÞðūÞ � FHð"i ;ηiÞðūÞ

) Hð"i; ηiÞ �̄Hð"j; ηjÞ, for every ð"i; ηiÞ � ð"j; ηjÞ
Therefore, ðF ; ĀÞ _ ðG; B̄Þ 2 LONSSðUÞ. □

Definition 3.17. Let ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ. Then ðF ; ĀÞ
^ðG; B̄Þ ¼ ðH; C̄Þ is known to be basic intersection of twoLONSSs
over U, where C̄ ¼ Ā� B̄ and define Hð"̄i; "̄jÞ ¼ F ð"̄iÞ \̄RESGð"̄jÞ
and

T Hð"̄i;"̄jÞðūÞ ¼ MinfTF ð"̄iÞðūÞ; T Gð"̄jÞðūÞg

IHð"̄i;"̄jÞðūÞ ¼ MaxfIF ð"̄iÞðūÞ; IGð"̄jÞðūÞg

FHð"̄i;"̄jÞðūÞ ¼ MaxfFF ð"̄iÞðūÞ;FGð"̄jÞðūÞg for all ð"̄i; "̄jÞ 2 C; ū 2 U

Proposition 3.18. Suppose ðF ; ĀÞ; ðG; B̄Þ 2 LONSSðUÞ.
Then ðF ; ĀÞ ^ ðG; B̄Þ 2 LONSSðUÞ.

Proof. The proof follows from Definition 3.17 and
Proposition 3.16. □

4. Application

A large-scale company intends to contribute funds. The
objective of the fund is to recover the people’s family whose
livelihood is affected in COVID-19 pandemic. In order to carry
out this project, the company tends to seek suitable non-
governmental organization (NGO).
The parameters are considered as

(i) Positive parameter ) Value / Preference,
(ii) Negative parameter ) Value 1

/ Preference.

The priority value lies in [−1,1].
If the priority value,

(i) Does not affect the expert decision ) Priority is 0,
(ii) Affects positively the expert decision ) Priority is (0,1],
(iii) Affects negatively the expert decision ) Priority is [-1,0),
(iv) Does not given ) Priority is 0 (This can be eliminated).

If there is more than one object, we keep only one object (same
values for all parameters).

score ¼ T F ð1þ IFÞ (1)

In fuzzy soft set, equation (1) reduces to membership score only. The
algorithm formulated by Tripathy et al. (2016) is considered to
compute the following decision making.

Let U be a set of NGOs to carry out the project given by
U ¼ fn1; n2; n3; n4; n5; n6g and the parameter set E ¼ f"̄1; "̄2; "̄3;
"̄4; "̄5; "̄6g for the parameters “good track of record, number of volun-
teers, service experience, transparency, office network, familiarity,”
respectively.

There are three experts (E1; E2; E3) to analyze the skills and
features of the NGOs. For each parameter, the experts analyze the
priority values. As per priority values, the parameters are ranked.
The highest absolute value parameter has more priority and it holds
the highest rank and so on.
If the priority value is same for more than one parameter, then the
expert can choose the rank among the parameters.
Clearly, the order among the parameters is

"̄1�̄"̄2�̄"̄3�̄"̄5�̄"̄4�̄"̄6

The NGO rankings based on each expert are represented asLONSS
in the tabular form Table 2.

Tables 3, 4, and 5 represent the ratings as per experts E1, E2, and
E3, respectively. Each NGO will get a rank from every expert.
Because of null priority there is no column for "̄6.

The priority Tables 6, 7, and 8 for each expert can be formulated
by multiplying the values in Tables 3, 4, and 5 with respective values
fixed by the expert. Parameter “Transfer fee” is having negative
priority means negative parameter.

Calculate the entries as differences of each row sum in priority
tables with those of all other rows and compute row sum in each table
to create the corresponding comparison tables.

Tables 9, 10, and 11 are the comparison tables for the experts
n4, n5, and n6, respectively.

Tables 12, 13, and 14 by using the equation (1), the decision can
be developed and rank is given. If there is same score for more than
one NGO, then the NGO having top score in top ranked priority and
so on. Similarly, all the decision tables are obtained.

As illustrated in Table 15, the rank table can be produced by
adding the ranks assigned to NGOs by each expert. If same rank
sum obtained by more than one NGO, then the dispute can be
solved by the similar way as in decision table formation.

Decision Making:
The top rankedNGO is the good one to choose. If more than one

NGO is needed, then the next subsequent rank holders can be chosen.

Comparative study:

In day-to-day life, we stumble uponwith linguistic terms having
particular ranking among them. Here, the decision makers have

Table 3
LONSS for E1

U "̄1 "̄2 "̄3 "̄4 "̄5

n1 0.8 0.1 0.3 0.7 0.2 0.4 0.6 0.3 0.5 0.2 0.7 0.9 0.4 0.6 0.8
n2 0.6 0.1 0.0 0.5 0.3 0.1 0.3 0.5 0.2 0.0 0.8 0.6 0.2 0.7 0.4
n3 0.7 0.0 0.1 0.6 0.2 0.1 0.3 0.4 0.2 0.1 0.9 0.7 0.2 0.7 0.5
n4 0.5 0.2 0.4 0.4 0.3 0.5 0.3 0.4 0.6 0.1 0.7 0.8 0.2 0.6 0.7
n5 0.9 0.2 0.0 0.7 0.4 0.1 0.6 0.5 0.2 0.3 0.8 0.6 0.4 0.7 0.5
n6 0.9 0.4 0.3 0.8 0.6 0.5 0.7 0.6 0.8 0.4 0.9 0.8 0.5 0.8 0.7
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Table 6
Priority table for the expert E1

U "̄1 "̄2 "̄3 "̄4 "̄5
P

TF
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0.32 0.04 0.12 0.21 0.06 0.12 −0.09 −0.045 −0.075 0.01 0.035 0.045 0.04 0.06 0.08 0.49 0.15 0.29
n2 0.24 0.04 0.0 0.15 0.09 0.03 −0.045 −0.075 −0.03 0.0 0.04 0.03 0.02 0.07 0.04 0.365 0.165 0.07
n3 0.28 0.0 0.04 0.18 0.06 0.03 −0.045 −0.06 −0.03 0.005 0.045 0.035 0.02 0.07 0.05 0.44 0.115 0.125
n4 0.2 0.08 0.16 0.12 0.09 0.15 −0.045 −0.06 −0.09 0.005 0.035 0.04 0.02 0.06 0.07 0.3 0.205 0.33
n5 0.36 0.08 0.0 0.21 0.12 0.03 −0.09 −0.075 −0.03 0.015 0.04 0.03 0.04 0.07 0.05 0.535 0.235 0.08
n6 0.36 0.16 0.12 0.24 0.18 0.15 −0.105 −0.09 −0.12 0.02 0.045 0.04 0.05 0.08 0.07 0.565 0.375 0.26

Table 7
Priority table for the expert E2

U "̄1 "̄2 "̄3 "̄4 "̄5
P

T F
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0.24 0.04 0.08 0.15 0.06 0.09 −0.045 −0.06 −0.075 0.0 0.03 0.04 0.02 0.05 0.07 0.365 0.12 0.205
n2 0.36 0.16 0.12 0.24 0.18 0.15 −0.105 −0.09 −0.12 0.02 0.045 0.04 0.05 0.08 0.07 0.565 0.375 0.26
n3 0.28 0.04 0.08 0.15 0.03 0.12 −0.06 −0.03 −0.09 0.01 0.025 0.04 0.03 0.04 0.07 0.41 0.105 0.22
n4 0.24 0.20 0.08 0.12 0.18 0.15 −0.045 −0.105 −0.09 0.0 0.045 0.04 0.01 0.08 0.07 0.325 0.4 0.25
n5 0.36 0.04 0.08 0.21 0.09 0.12 −0.06 −0.075 −0.09 0.0 0.045 0.04 0.02 0.07 0.06 0.53 0.17 0.21
n6 0.32 0.04 0.12 0.15 0.06 0.12 −0.06 −0.045 −0.075 0.005 0.025 0.04 0.03 0.04 0.07 0.445 0.12 0.275

Table 5
LONSS for E3

U "̄1 "̄2 "̄3 "̄4 "̄5

n1 0.7 0.2 0.1 0.6 0.5 0.2 0.5 0.7 0.4 0.1 0.9 0.8 0.4 0.8 0.5
n2 0.9 0.4 0.3 0.8 0.6 0.5 0.7 0.6 0.8 0.4 0.9 0.8 0.5 0.8 0.7
n3 0.8 0.4 0.3 0.5 0.6 0.4 0.4 0.7 0.6 0.2 0.9 0.8 0.3 0.8 0.7
n4 0.9 0.3 0.1 0.7 0.4 0.3 0.6 0.7 0.4 0.4 0.9 0.7 0.5 0.8 0.6
n5 0.5 0.1 0.6 0.4 0.3 0.7 0.3 0.5 0.8 0.0 0.7 0.9 0.1 0.6 0.8
n6 0.7 0.0 0.2 0.5 0.2 0.4 0.3 0.4 0.5 0.1 0.6 0.8 0.2 0.5 0.7

Table 4
LONSS for E2

U "̄1 "̄2 "̄3 "̄4 "̄5

n1 0.6 0.1 0.2 0.5 0.2 0.3 0.3 0.4 0.5 0.0 0.6 0.8 0.2 0.5 0.7
n2 0.9 0.4 0.3 0.8 0.6 0.5 0.7 0.6 0.8 0.4 0.9 0.8 0.5 0.8 0.7
n3 0.7 0.1 0.2 0.5 0.1 0.4 0.4 0.2 0.6 0.2 0.5 0.8 0.3 0.4 0.7
n4 0.6 0.5 0.2 0.4 0.6 0.5 0.3 0.7 0.6 0.0 0.9 0.8 0.1 0.8 0.7
n5 0.9 0.1 0.2 0.7 0.3 0.4 0.4 0.5 0.6 0.0 0.9 0.8 0.2 0.7 0.6
n6 0.8 0.1 0.3 0.5 0.2 0.4 0.4 0.3 0.5 0.1 0.5 0.8 0.3 0.4 0.7

Table 8
Priority table for the expert E3

U "̄1 "̄2 "̄3 "̄4 "̄5
P

T F
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0.28 0.08 0.04 0.18 0.15 0.06 −0.075 −0.105 −0.06 0.005 0.045 0.04 0.04 0.08 0.05 0.43 0.25 0.13
n2 0.36 0.16 0.12 0.24 0.18 0.15 −0.105 −0.09 −0.12 0.02 0.045 0.04 0.05 0.08 0.07 0.565 0.375 0.26
n3 0.32 0.16 0.12 0.15 0.18 0.12 −0.06 −0.105 −0.09 0.01 0.045 0.04 0.03 0.08 0.07 0.45 0.36 0.26
n4 0.36 0.12 0.04 0.21 0.12 0.09 −0.09 −0.105 −0.06 0.02 0.045 0.035 0.05 0.08 0.06 0.55 0.26 0.165
n5 0.20 0.04 0.24 0.12 0.09 0.21 −0.045 −0.075 −0.12 0.0 0.035 0.045 0.01 0.06 0.08 0.285 0.15 0.455
n6 0.28 0.0 0.08 0.15 0.06 0.12 −0.045 −0.06 −0.075 0.005 0.03 0.04 0.02 0.05 0.07 0.41 0.08 0.235
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Table 9
Comparison table for the expert E1

U n1 n2 n3 n4 n5 n6
P

T F
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0 0 0 0.125 −0.015 0.22 0.05 0.035 0.165 0.19 −0.055 −0.04 −0.045 −0.085 0.21 −0.075 −0.225 0.03 0.245 −0.345 0.585
n2 −0.125 0.015 −0.22 0 0 0 −0.075 0.05 −0.055 0.065 −0.04 −0.26 −0.17 −0.07 −0.01 −0.2 −0.21 −0.19 −0.505 −0.255 −0.735
n3 −0.05 −0.035 −0.165 0.075 −0.05 0.055 0 0 0 0.14 −0.09 −0.205 −0.095 −0.12 0.045 −0.125 −0.26 −0.135 −0.055 −0.555 −0.405
n4 −0.19 0.055 0.04 −0.065 0.04 0.26 −0.14 0.09 0.205 0 0 0 −0.235 −0.03 0.25 −0.265 −0.17 0.07 −0.895 −0.015 0.825
n5 0.045 0.085 −0.21 0.17 0.07 0.01 0.095 0.12 −0.045 0.235 0.03 −0.25 0 0 0 −0.03 −0.14 −0.18 0.515 0.165 −0.675
n6 0.075 0.225 −0.03 0.2 0.21 0.19 0.125 0.26 0.135 0.265 0.17 −0.07 0.03 0.14 0.18 0 0 0 0.695 1.005 0.405

Table 10
Comparison table for the expert E2

U n1 n2 n3 n4 n5 n6
P

T F
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0 0 0 −0.2 −0.255 −0.055−0.045 0.015 −0.015 0.04 −0.28 −0.045−0.165 −0.05 −0.005 −0.08 0 −0.07 −0.45 −0.57 −0.19
n2 0.2 0.255 0.055 0 0 0 0.155 0.27 0.04 0.24 −0.025 0.01 0.035 0.205 0.05 0.12 0.255 −0.015 0.75 0.96 0.14
n3 0.045 −0.015 0.015 −0.155 −0.27 −0.04 0 0 0 0.085 −0.295 −0.03 −0.12 −0.065 0.01 −0.035 −0.015 −0.055 −0.18 −0.66 −0.1
n4 −0.04 0.28 0.045 −0.24 0.025 −0.01 −0.085 0.295 0.03 0 0 0 −0.205 0.23 0.04 −0.12 0.28 −0.025 −0.69 1.11 0.08
n5 0.165 0.05 0.005 −0.035 −0.205 −0.05 0.12 0.065 −0.01 0.205 −0.23 −0.04 0 0 0 0.085 0.05 −0.065 0.54 −0.27 −0.16
n6 0.08 0.0 0.07 −0.12 −0.255 0.015 0.035 0.015 0.055 0.12 −0.28 0.025−0.085 −0.05 0.065 0 0 0 0.03 −0.57 0.23

Table 11
Comparison table for the expert E3

U n1 n2 n3 n4 n5 n6
P

T F
P

IF
P

FF

T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF T F IF FF

n1 0 0 0 −0.135 −0.125 −0.13 −0.02 −0.11 −0.13 −0.12 −0.01 −0.035 0.145 0.1 −0.325 0.02 0.17 −0.105 −0.11 0.025 −0.725
n2 0.135 0.125 0.13 0 0 0 0.115 0.015 0 0.015 0.115 0.095 0.28 0.225 −0.195 0.155 0.295 0.025 0.7 0.775 0.055
n3 0.02 0.11 0.13 −0.115 −0.015 0 0 0 0 −0.1 0.1 0.095 0.165 0.21 −0.195 0.04 0.28 0.025 0.01 0.685 0.055
n4 0.12 0.01 0.035 −0.015 −0.115 −0.095 0.1 −0.1 −0.095 0 0 0 0.265 0.11 −0.29 0.14 0.18 −0.07 0.61 0.085 −0.515
n5 −0.145 −0.1 0.325 −0.28 −0.225 0.195 −0.165 −0.21 0.195 −0.265 −0.11 0.29 0 0 0 −0.125 0.07 0.22 −0.98 −0.575 1.225
n6 −0.02 −0.17 0.105 −0.155 −0.295 −0.025 −0.04 −0.28 −0.025 −0.14 −0.18 0.07 0.125 −0.07 −0.22 0 0 0 −0.23 −0.995 −0.095
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given an order of importance to the elements of parameters. Hence,
the lattice ordered neutrosophic soft sets are more helpful to deal with
decision-making problems involving linguistic phrases. Thus, the
results obtained by using LONSS are taken into account.

5. Conclusion

The idea of lattice ordered neutrosophic soft sets is proposed.
Also the effects of lattice ordered neutrosophic soft sets and
antilattice ordered neutrosophic soft sets on restricted union,
restricted intersection, extended union, extended intersection,
basic union, and basic intersection are familiarized. A group
decision-making problem is solved using these notions to

demonstrate the importance of the proposed theory. We can build
the lattice ordered neutrosophic hypersoft set theory in the future
by generalizing the soft set to the hypersoft set and finding
applications in various areas of medicine.
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