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Abstract: Language is closely connected to the concepts of uncertainty and indeterminacy, as it 

functions as a fundamental tool for the expression and communication of information. Linguistic 

formulations possess inherent qualities of ambiguity, imprecision, and vagueness. The 

comprehension of language frequently hinges upon contextual factors, individual interpretation, and 

subjective viewpoints, resulting in ambiguities in comprehension. Neutrosophic-linguistic valued 

hypersoft sets (N-LVHS) play a pivotal role in decision-making by effectively managing linguistic 

uncertainty, modeling real-world complexity, and accommodating multidimensional information. In 

the realm of medical diagnosis and treatment, several limitations tied to language and indeterminacy 

persist. Patients often use vague or imprecise language to describe their symptoms, complicating the 

accurate identification of ailments. Moreover, diagnostic criteria are subjectively defined, leading to 

inconsistencies in diagnoses. Disease progression, characterized by its complexity and 

unpredictability, adds further indeterminacy in treatment planning. The variability in patient 

responses to treatments introduces uncertainties in outcome prediction. Inconclusive test results and 

limited clinical data may compound these challenges, underscoring the need for innovative 

approaches like N-LVHS to address these linguistic and indeterminacy-related limitations and 

improve the precision and efficacy of medical decision-making and treatment procedures. In 

constructing an N-LVHS framework for medical diagnosis and treatment, relevant factors, and 

linguistic terms characterizing medical conditions and treatments are identified. For example, disease 

severity could be described using terms such as "mild," "moderate," and "severe," while treatment 

effectiveness may be categorized as "low," "moderate," and "high." Each factor is then assigned 

neutrosophic values based on their measured impacts. This approach provides a more precise 

representation of the complex medical diagnostic and treatment landscape. The findings of this study 

have the potential to assist medical practitioners, researchers, and policymakers in optimizing 

medical diagnosis and treatment strategies, enhancing patient outcomes, and improving healthcare 

practices. 
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1. Introduction 

Language is closely connected to the concepts of uncertainty and indeterminacy, as it functions 

as a fundamental tool for the expression and communication of information. Linguistic formulations 

possess inherent qualities of ambiguity, imprecision, and vagueness. The comprehension of language 

frequently hinges upon contextual factors, individual interpretation, and subjective viewpoints, 

resulting in ambiguities in comprehension. The concept of indeterminacy comes because of the 

inherent intricacy of language, wherein the demarcation between categories can be ambiguous, and 

numerous interpretations can simultaneously exist. The examination of this relationship necessitates 

the acknowledgment of the role played by linguistic imprecision and subjectivity in generating 

uncertainty within the realms of communication and decision-making. The utilization of frameworks 

such as fuzzy logic or neutrosophic set theory can offer a systematic methodology for handling 

linguistic uncertainty and indeterminacy. These frameworks provide a range of tools to quantify, 

model, and effectively navigate the intricate nature of language in diverse applications, such as 

decision-making and information processing.  

Within the realm of medical diagnosis and treatment, there have been notable constraints 

identified pertaining to language and indeterminacy. These limits have the potential to affect the 

precision and effectiveness of healthcare treatments. One of the primary difficulties that develops 

stems from the inherent ambiguity included in the descriptions of symptoms offered by patients. 

Frequently, individuals seeking medical attention employ inaccurate or ambiguous terminology 

when articulating their medical concerns, hence posing challenges for healthcare practitioners in 

accurately comprehending and classifying symptoms [1]. The presence of linguistic indeterminacy 

has the potential to impede the accuracy of both diagnosis and suggestions for treatment. 

Furthermore, the subjectivity of diagnosis criteria in many medical disorders adds an additional 

degree of ambiguity to the procedure. There may be variations in diagnostic criteria across healthcare 

practitioners, which can result in inconsistencies in the diagnosis and treatment decisions [2]. The 

presence of subjectivity may be intensified by the intricate and uncertain course of illness 

advancement, leading to uncertainty in selecting the most appropriate treatment strategy [3]. 

Moreover, it is worth noting that patients' reactions to medical interventions frequently 

demonstrate a considerable degree of variability, hence amplifying the inherent uncertainty 

associated with forecasting the outcomes of treatments. The inclusion of patient-specific 

characteristics, genetic factors, and variances in physiological responses all contribute to the presence 

of uncertainty in healthcare decision-making [4]. Additionally, the presence of equivocal test results 

and a scarcity of comprehensive clinical data, both of which are commonly seen in medical practice, 

contribute to increased ambiguity and uncertainty, hence posing challenges in the development of 

precise diagnostic and treatment approaches [5]. 
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Considering the linguistic and indeterminacy-related obstacles, researchers have investigated novel 

methodologies such as Neutrosophic Linguistic Fuzzy-Valued Hypersoft Sets to improve the 

accuracy and effectiveness of medical decision-making and treatment protocols. According to Das et 

al. [6], these frameworks facilitate the ability of healthcare professionals to effectively handle 

linguistic ambiguity, effectively represent intricate medical data, and effectively integrate several 

aspects of uncertainty. As a result, these frameworks play a crucial role in enhancing the 

dependability of diagnoses and the development of personalized treatment plans. 

In 1975, Zadeh [7] introduced the concept of linguistic variables and their application in approximate 

reasoning, particularly in decision-making. These concepts are now widely used in multi-criteria 

decision-making (MCDM), which aims to enhance decision-making, improve transparency, and 

facilitate robust solutions aligned with goals and objectives. Delgado, et al. [8] presented linguistic 

decision-making models, [9] proposed a method based on linguistic aggregation operators, and Wu 

et al. [10] proposed a multiple criteria decision-making model under linguistic environment. 

In 1998, Smarandache introduced a new idea to deal with uncertain, inconsistent, and 

indeterminate environments, known as neutrosophic sets (NS) [11]. NS incorporates indeterminacy 

values along with membership and non-membership values (T, I, and F), which are independent of 

each other. Based on these neutrosophic numbers assigned by decision-makers (DM), NS was 

expanded to include concepts such as bipolar neutrosophic sets (BPNS) [16], single-valued 

neutrosophic sets (SVNS) [12], multi-valued neutrosophic sets (MVNS) [13], interval-valued 

neutrosophic sets (IVNS) [14], and multi-valued interval neutrosophic sets (MVINS) [15]. The 

application of the neutrosophic linguistic set and application was presented by [16]. These concepts 

found immediate applications in real-world situations, particularly in multi-criteria decision-making 

(MCDM) problems. Various strategies have been proposed by scholars to address MCDM, including 

TOPSIS, AHP, VIKOR, ELECTRE, WSM, WPM, and others [17-22]. 

The applications of neutrosophic sets and their hybrids in MCDM approaches have been 

explored by numerous scholars [23–26] and [27]. By employing mathematical methods, real-world 

problems such as human resource selection, gadget selection, shortest path selection, robot selection, 

security considerations, medical equipment selection, and environmental safety measures can be 

addressed. To overcome the limitations and challenges of existing set architectures, Molodstov 

introduced the concept of a soft set (SS) [28]. The application and the concept of soft topology were 

described by [29–30]. Maji extended a soft set by combining it with neutrosophic sets, leading to the 

theory of neutrosophic soft sets (NSS) to address indeterminacy [31]. Deli introduced interval-valued 

neutrosophic soft sets (IVNSS) along with fundamental concepts, operations, and decision-making 

techniques [32]. Alkhazaleh introduced the concept of n-valued refined neutrosophic soft sets 

(nVNRSS) [33], while Alkhazaleh and Hazaymeh presented their operations and applications in 

MCDM methods [34]. With the development of set structures, operators, and applications, measuring 

the similarity between sets became crucial. Broumi addressed this by proposing various similarity 

measures for neutrosophic sets [35]. The application in medical equipment selection and prediction 

of FIFA 2018 results has been presented by [36–37]. 
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A hypersoft set (HSS), which Smarandache first introduced in 2018 [38], The set is described as 

a mapping from the desired set of attributes and the power set of the universal set to the cartesian 

product of attributes, which are further subdivided. Extensions, including fuzzy hypersoft sets 

(FHSs), intuitionistic hypersoft sets (IHSs), and neutrosophic hypersoft sets (NHSs), have also been 

proposed to accommodate various levels of truth, uncertainty, and indeterminacy [38]. Neutrosophic 

hypersoft sets (NHSs), including single-valued neutrosophic hypersoft sets (SVNHSs) [39] and 

aggregate operators [40], multi-valued neutrosophic hypersoft sets (m-PNHSs), interval-valued 

neutrosophic hypersoft sets (IVNHSs), and multi-valued interval neutrosophic hypersoft sets (m-

PIVNHSs), were defined by [41]. Matrix notations and MCDM algorithms along with case studies 

were presented by [42]. The distance and similarity measures of NHSs were employed in MCDM 

techniques, specifically in medicine and nanotechnology [43–47]. The concept of linguistic hypersoft 

set (LHSs) and fuzzy linguistic hypersoft set (LFHSs) has been proposed by [48-49]. Some more 

optimization and decision-making approaches [50-53] are used to solve optimization problems. The 

machine learning tools along with decision-making algorithms has been employed by [54-56] in 

many real-world examples in which the optimization of the process has been shown [57-58].  

The literature review shows that existing approaches cannot resolve the uncertainty or 

indeterminacy of the further bifurcated attributes of linguistic variables, without considering any 

standard approach, aggregate operators, and similarity measures for assigning neutrosophic values 

to decision-making problems. The following lists the distinctive characteristics of our proposed work 

in comparison to the limitations of previously published methodologies and demonstrates how our 

contributions stand out as distinctive and potentially superior. 

 

1. So, ultimately, it is the first objective to propose the necessary definition of neutrosophic 

linguistic- valued hypersoft set (N-LVHS). Aggregate operators, distance, and similarity 

measures and MCDM algorithms. 

 

2. The implementation of neutrosophic linguistic-valued hypersoft sets in medical diagnostic 

and treatment protocols presents challenges, including uncertainty and indeterminacy of 

language and potential computational difficulties. These frameworks present a 

transformative methodology that allows healthcare professionals to quantitatively analyze, 

model, and effectively traverse the intricate linguistic aspects of patient symptoms, 

diagnostic criteria, and treatment alternatives. 

 

3. Furthermore, these approaches provide a systematic method for establishing uniformity in 

linguistic terminology within the healthcare field, hence mitigating the presence of subjective 

interpretations and discrepancies in diagnostic criteria. Moreover, the capacity to manage 

diverse medical data and integrate several aspects of uncertainty enhances the holistic 

comprehension of intricate medical problems and facilitates the customization of treatment 

approaches according to the unique requirements of each patient. The utilization of these 
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novel frameworks makes a substantial contribution to the progress of precision medicine and 

the enhancement of healthcare quality. 

 

4. This contribution has the potential to benefit various fields that rely on language-based 

decision making, such as natural language processing, sentiment analysis, and artificial 

intelligence, among others. 

 

5. The use of COVID-19 as a case study demonstrates the complexity of the epidemic, where 

linguistic ambiguities are crucial. Patients frequently exhibit ambiguous and overlapping 

symptoms, and the characteristics of the virus may be described inexactly in medical records. 

N-LVHS is ideally suited to handle this difficulty because of its ability to model and control 

linguistic ambiguities and indeterminacies. N-LVHS can help with precise symptom 

assessment, data analysis, and diagnostic judgments by quantifying and structuring 

linguistic concepts.  

 

The organization of the research paper is structured in the following manner: Section 2 provides an 

in-depth examination of the fundamental principles that form the basis of linguistic hypersoft sets 

(N-LVHS). In the subsequent section, we present a comprehensive analysis of N-LVHS, 

encompassing precise definitions, core concepts, and illustrated instances. Additionally, we explore 

the fundamental properties and operations associated with N-LVHS. Section 4 serves to introduce 

the operational laws that govern N-LVHS, so establishing the fundamental principles upon which 

the future parts are built. In this paper, Sections 5 and 6 provide a detailed exposition of the 

Neutrosophic Linguistic Valued-Hypersoft Ordered Weighted Geometric Averaging Operator 

(NLV-HSOWGAO) and the Neutrosophic Linguistic Valued-Hypersoft Weighted Geometric 

Averaging Operator (NLV-HSWGAO), respectively. In the sixth section, we present a well-defined 

framework for MCDM that utilizes the "N-LVHS Algorithm to solve MCDM problems." This 

framework is further illustrated by means of a case study. The findings of the study and their 

implications are concisely outlined in section 7, culminating in a discussion of possible avenues for 

further research. The visual representation of the paper's overall layout may be observed in Figure 1, 

providing a clear point of reference. 
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Figure 1. Layout of the paper 

2. Preliminary section 

In this section, we go through some basic definitions that support the construction of the framework 

of this paper: linguistic set, linguistic quantifiers, soft set, and hypersoft set (HSS). 

 

Definition 2.1. Linguistic Set [7] 

Let Κ = {𝜅1, 𝜅2, 𝜅3, … , 𝜅𝑡} 𝑤ℎ𝑒𝑟𝑒 𝑡 = 2𝑛 + 1 ∶  𝑛 ≥ 1 𝑎𝑛𝑑 𝑛 ∈ ℝ+,  be a finite strictly increasing 

set.  For example, if n = 1 then, 

 Κ = {𝜅1, 𝜅2, 𝜅3} = {𝑣𝑒𝑟𝑦 𝑏𝑎𝑑, 𝑓𝑎𝑖𝑟, 𝑣𝑒𝑟𝑦 𝑔𝑜𝑜𝑑} 

For Linguistic set, which is under consideration, the relationship to its elements  𝜅𝑡  and the 

superscript 𝑡 will be strictly increasing. To define the continuity this set is extended to Κ =

{𝜅𝛽 ∶ 𝛽 ∈ ℝ} 𝑤ℎ𝑒𝑟𝑒 𝛽 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑠𝑡𝑟𝑖𝑐𝑙𝑦 𝑖𝑛𝑐𝑟𝑎𝑠𝑖𝑛𝑔. 

 

Definition 2.2. Hypersoft Set [38] 

Let, 𝒶1, 𝒶2, 𝒶3, … , 𝒶𝑡  for t ≥ 1  be t distinct parameters, whose corresponding parametric values 

are respectively the sets ℒ1, ℒ2, ℒ3, … , ℒ𝑡 with ℒ𝑖 ∩ ℒ 𝑗  = ∅, for 𝑖 ≠ 𝑗, and 𝑖, 𝑗 ∈ {1, 2, … , t}.  

Then the pair (ℱ, 𝕃) where𝕃 =  {ℒ1 × ℒ2 × ℒ3 × …× ℒ𝑡 : t is finite and real valued} is known as 

Hypersoft set over ℧ with mapping ℱ ∶  𝕃 = ℒ1 × ℒ2 × ℒ3 × …× ℒ𝑡  ⟶ 𝑃(℧). 

 

 

Definition 2.3. Linguistic Hypersoft Set [48] 

Let, α1, α2, α3, … , α𝑡  for t ≥ 1  be t distinct parameters, whose corresponding parametric values 

are respectively the sets Υ1, Υ2, Υ3,… , Υ𝑡 with Υ𝑖 ∩ Υ𝑗 = ∅, for 𝑖 ≠ 𝑗, and 𝑖, 𝑗 ∈ {1, 2, …, t}.  

Then the pair (Γ, Λ) whereΛ =  {Υ1 × Υ2 × Υ3 × …× Υ𝑡 : t is finite and real valued} is known as 

hypersoft set over Ω with mapping Γ ∶ Λ = Υ1 × Υ2 × Υ3 × …× Υ𝑡  ⟶ 𝑃(Ω).  

Then the linguistic hypersoft set will be, 

Γ({M(Ω)(𝒾)}) ∶ 𝑀 ⊆ Λ  &  𝒾 ∈ Κ = {𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡} 𝑤ℎ𝑒𝑟𝑒 𝑡 = 2𝑛 + 1 ∶  𝑛 ≥ 1, 𝑛 ∈ ℝ+} 

 

3. Neutrosophic-Linguistic Valued Hypersoft Set (N-LVHS) 

In this section, we propose N-LVHS with its set structure properties. 

 

Definition 3.1: Neutrosophic Linguistic Valued Hypersoft Set (N-LVHS) 

Let, α1, α2, α3, … , α𝑡  for t ≥ 1  be t distinct parameters, whose corresponding parametric values 

are respectively the sets Υ1, Υ2, Υ3,… , Υ𝑡 with Υ𝑚 ∩ Υ𝑛 = ∅, for 𝑚 ≠  𝑛, and m, n ∈ {1, 2, …, t}.  

Then the pair (Γ, Λ) where Λ = {Υ1 × Υ2 × Υ3 × …× Υ𝑡} 𝑤ℎ𝑒𝑟𝑒 t is finite and real valued} is known 

as hypersoft set over Ω with mapping Γ ∶ Λ = Υ1 × Υ2 × Υ3 × …× Υ𝑡  ⟶ 𝑃(Ω).  

Then the neutrosophic-linguistic valued hypersoft set will be, 

Γ(𝛼(𝑘)) = {𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈ k = {𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡} } 

 𝑤ℎ𝑒𝑟𝑒 k is the set of lingusitic quantifiers in ascending order i. e. low to high. 
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Numerical Example 3.1.1: 

Let Ω = {ℴ1, ℴ2, ℴ3, ℴ4} and set 𝑀((𝛼(𝑘)) = {ℴ2, ℴ3} ⊂  Ω. 

Consider the parameters be:  α1 = 𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑡𝑦, α2 = gender, α3 = color, and their respective 

parametric values are: 

Nationality = Υ1 = {𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝐶ℎ𝑖𝑛𝑒𝑠𝑒, 𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛} 

Gender = Υ2 = {𝑀𝑎𝑙𝑒, 𝐹𝑒𝑚𝑎𝑙𝑒} 

Color = Υ3 = {𝑃𝑖𝑛𝑘,𝐵𝑙𝑎𝑐𝑘, 𝑂𝑟𝑎𝑛𝑔𝑒} 

Then the function Γ ∶ Λ = Υ1 × Υ2 × Υ3  ⟶ 𝑃(Ω) and assume the hypersoft set, 

Γ({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑀𝑎𝑙𝑒, 𝑂𝑟𝑎𝑛𝑔𝑒}) = {ℴ2, ℴ3} = 𝑀(𝛼(Τ, I, ℱ))) 

The neutrosophic-linguistic valued hypersoft set (N-LVHS), Γ(𝜎𝐾) = {𝑀(𝛼(Τ, I, ℱ))| Τ, I, ℱ ∈ k} 

Γ({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖,𝑀𝑎𝑙𝑒,𝑂𝑟𝑎𝑛𝑔𝑒}) = {ℴ2 , ℴ3} = {ℴ2(𝑣. ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤),ℴ3(𝑙𝑜𝑤, 𝑣. ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚)} = 𝐿. 

Similarly, 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑀𝑎𝑙𝑒, 𝑃𝑖𝑛𝑘}) = {ℴ2(𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚), ℴ3(𝑙𝑜𝑤, 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ)} = 𝐿1 

Γ2({𝐶ℎ𝑖𝑛𝑒𝑠𝑒, 𝐹𝑒𝑚𝑎𝑙𝑒, 𝑃𝑖𝑛𝑘}) = {ℴ1(𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚),ℴ4(𝑣. 𝑣. 𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ)} = 𝐿2 

Γ3({𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛,𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ1(𝑣. 𝑣. ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤)} = 𝐿3 

 

Definition 3.2: Let (Γ1, Λ1) = 𝐿1 be a N-LVHS, then the subset  𝐿𝑠 can be defined as. Γ((𝛼(k)) =

{𝑀(𝛼(Τ, I, ℱ))| Τ, I, ℱ ∈ k)} 

1. 𝐿𝑠 ⊆ 𝐿1; 

2. ∀𝜎 ∈ 𝐿𝑠 , Γ2(𝜎) ⊆  Γ1(𝜎). 

This holds only when linguistic variables ℴ𝑘  satisfy the property i.e.,  each ℴ𝑘  of (Γ𝑠 , Λ𝑠)  ≤

ℴ𝑘  of (Γ1, Λ1). 

Example 3.2.1: Recall Example 1. The function Γ2 ∶ Λ𝑠 = Υ1 × Υ2  ⟶ 𝑃(Ω) and assume the hypersoft 

set,  Γ2({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑀𝑎𝑙𝑒}) = {ℴ2(𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚)} = 𝐿𝑠. Where Λ𝑠 ⊆ Λ  and 𝐿𝑠 ⊆ 𝐿1.  

Definition 3.3: Empty neutrosophic-linguistic valued hypersoft set (EN-LVHS) can be defined as. 

 Γ1 ∶ Λ𝐸 = Υ1 × Υ2 × Υ3 × … × Υ𝑛  ⟶ 𝑃(Ω)  

𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑒𝑎𝑐ℎ Υi (𝑖 ≤ 𝑛) 𝑖𝑠 𝑒𝑚𝑝𝑡𝑦. Γ1({𝐿𝐸(Ω)}) 

1. (Γ1, Λ𝐸)𝜙  = 𝐿𝐸  if ∀Γ1(𝜎
𝑘)= 𝜙 : ∀𝜎k ∈ Λ𝐸 . 

Example 3.3.1: Recall Example 1. The function Γ1 ∶ Λ𝐸 = Υ1 × Υ2  × Υ3 ⟶ 𝑃(Ω) and assume the 

Hypersoft set,  Γ1(∅) = ∅ = 𝐿𝐸 . Where Λ𝐸 ⊆ Λ .  

Definition 3.4: The AND operation on two (Γ1, Λ1) = 𝐿1 and (Γ2, Λ2) = 𝐿2 neutrosophic-linguistic 

valued hypersoft set (N-LVHS) can be defined by; 

1. 𝐿1 ⋀  𝐿2 = (Γ3, Λ3) =  𝐿3 ; max of (𝜎k) 

2. (𝜎𝑖 , 𝜎𝑗) = 𝜎𝑘 = 𝐿3 where 𝜎𝑖 ∈ 𝜎1 𝑎𝑛𝑑 𝜎𝑗 ∈ 𝐿2 with 𝑖 ≠ 𝑗; 

3. Γ3(𝜎𝑖 , 𝜎𝑗) = Γ1(𝜎𝑖) ∪ Γ2(𝜎𝑗) 

Definition 3.5: The OR operation on two (Γ1, Λ1) = 𝐿1  and (Γ2, Λ2) = 𝐿2  neutrosophic-linguistic 

valued hypersoft set (N-LVHS) be defined by. 

1. 𝐿1 ⋁  𝐿2 = (Γ3, Λ3) =  𝐿3; 

2. (𝜎𝑖 , 𝜎𝑗) = 𝜎𝑘 = 𝐿3 where 𝜎𝑖 ∈ 𝐿1 𝑎𝑛𝑑 𝜎𝑗 ∈ 𝐿2 with 𝑖 ≠ 𝑗; 

3. Γ3(𝜎𝑖 , 𝜎𝑗) = Γ1(𝜎𝑖) ∩ Γ2(𝜎𝑗) 



Neutrosophic Sets and Systems, Vol. 63, 2024                                                                137            

 

__________________________________________________________________________________________________ 

Muhammad Saqlain, Poom Kumam, Wiyada Kumam, Neutrosophic Linguistic valued Hypersoft Set with Application:  
Medical Diagnosis and Treatment 

Definition 3.6: The NOT operation on (Γ,Λ) neutrosophic-linguistic valued hypersoft set (N-LVHS) 

can be defined by. 

1. ∼ 𝐿 = ∼ (Γ, Λ) =∼ Υ1 ×∼ Υ2 ×∼ Υ3 × …×∼ Υ𝑛 ; 

2. ∼ 𝐿 =∼ ∏𝜎𝑖 : 𝑖 = 1,2,3,… , 𝑛 

3. |∼ 𝐿| = 𝑛 − 𝑇𝑢𝑝𝑙𝑒 

Definition 3.7: The Complement on (Γ, Λ) = 𝐿  neutrosophic-linguistic valued hypersoft set (N-

LVHS) can be defined by. 

1. (Γ, Λ)∼ = (Γ∼, ∼ 𝐿) ; Γ∼:∼ 𝐿 ⟶ 𝑃(Ω).  

2.  Γ∼(∼ 𝜎) = Ω\ Γ(𝜎); ∀𝜎 ∈ 𝐿 

Proposition 3.8:  Let (Γ,Λ) = 𝐿,  ( Γ1, Λ1) = 𝐿1 , (Γ2, Λ2) = 𝐿2  and (Γ3, Λ3) = 𝐿3  be neutrosophic-

linguistic valued hypersoft set (N-LVHS) then following holds. 

1. (Γ1, Λ1)  ⊆ (Γ1, Λ1) 

2. (Γ1, ΛE)ϕ ⊆ (Γ1, Λ1) 

3. ∼ (∼ 𝐿) = 𝐿 

4. ∼ (Γ1, ΛE)ϕ = Ω 

5. If (Γ1, Λ1) ⊆  (Γ2, Λ2)  𝑎𝑛𝑑 (Γ2, Λ2) ⊆  (Γ2, Λ2)  then (Γ1, Λ1) = (Γ2, Λ2)  

𝐼𝑓𝑓 each 𝜎𝑘of (Γ1, Λ1) = 𝜎𝑘  of (Γ2, Λ2). 

This property holds only when linguistic variables satisfy the property i.e.,  each 𝜎𝑘of (Γ1, Λ1) =

𝜎𝑘of (Γ2, Λ2). 

6. If (Γ1, Λ1) ⊆  (Γ2, Λ2)  𝑎𝑛𝑑 (Γ2, Λ2) ⊆  (Γ3, Λ3)  then (Γ1, Λ1) ⊆  (Γ3, Λ3).  

This property holds only when linguistic variables satisfy the property i.e.,  each 𝜎𝑘 of (Γ1, Λ1) =

𝜎𝑘  of (Γ2, Λ2) = 𝜎𝑘of (Γ3, Λ3). 

Proof: Recall 𝐿, 𝐿1, 𝐿2 𝑎𝑛𝑑 𝐿3 from example 3.3.1. 

1. Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑀𝑎𝑙𝑒, 𝑃𝑖𝑛𝑘}) = {ℴ2, ℴ3} = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤)} =

𝐿1   ∵ ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤)  ∈  𝐿1 𝑎𝑙𝑠𝑜 ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤) ∈  𝐿1   ⇒ ℴ2, ℴ3  ∈

 𝐿1  

Thus (Γ1, Λ1) ⊆ 𝐿1 = (Γ1, Λ1).  

2. Consider  𝐿1 = (Γ1, Λ1) 

  ∵   𝜙 ∈  𝐿1    ⇒ (Γ1, ΛE)ϕ  ∈  𝐿1  

Thus (Γ1, ΛE)ϕ  ⊆ 𝐿1 = (Γ1, Λ1) (Γ1, ΛE)ϕ ⊆ (Γ1, Λ1). 

3. Consider  𝐿 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(0)},  apply definition 6, 𝑤𝑒 𝑔𝑒𝑡, (∼ 𝐿) =

 {ℴ1(𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒), ℴ4(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤)} again apply definition 6, we get; ∼ (∼ 𝐿) =

{ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒)} = 𝐿  

4. Consider  (Γ1, ΛE)ϕ =  ϕ ⇒  ϕ ∈  𝐿𝐸  taking complement, ∼ (𝐿𝐸) = Ω\ Γ1(𝜎
𝑘 ) = ϕ;  

⇒ ∼ (𝐿𝐸) = Ω  

ℎ𝑒𝑛𝑐𝑒    ∼ (Γ1, ΛE)ϕ = Ω. 

5. Consider, (Γ1, Λ1) = {ℴ1(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} 

(Γ2, Λ2) =  {ℴ1(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)} 

Each linguistic variable 𝐾𝑖  of (Γ1, Λ1) = linguistic variable 𝐾𝑖  of (Γ2, Λ2)  then this implies that 

(Γ1, Λ1) ⊆ (Γ2, Λ2) 𝑎𝑙𝑠𝑜 (Γ2, Λ2) ⊆ (Γ1, Λ1) 

thus (Γ2, Λ2) = (Γ1, Λ1). 

Counter Example: 
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Consider, 

(Γ1, Λ1) =  {ℴ2(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑙𝑜𝑤)}  

and 

(Γ2, Λ2) =  {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑙𝑜𝑤, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} 

Each linguistic variable 𝐾𝑖  of (Γ1, Λ1) < linguistic variable 𝐾𝑖  of (Γ2, Λ2)  then this implies that 

(Γ1, Λ1) ⊆ (Γ2, Λ2) 𝐵𝑢𝑡  (Γ2, Λ2) ⊈ (Γ1, Λ1) since linguistic variable of (Γ2, Λ2) > linguistic variable 

of (Γ1, Λ1). 

(Γ2, Λ2) ≠ (Γ1, Λ1) 

6. Same as 5. 

 

4. Operational Laws on LHSS 

In this section, we discuss the importance of operational laws and theorems and propose for N-LVHS. 

Let (Γ1, Λ1) = 𝐿1 and (Γ2, Λ2) = 𝐿2 be two N-LVHS, where Λ1 = {Υ1 × Υ2 × Υ3 × …× Υ𝑛: n is finite 

and real valued} over Ω with mapping Γ ∶ Λ1 = Υ1 × Υ2 × Υ3 × …× Υ𝑛  ⟶ 𝑃(Ω) and Λ2 = {Υ1 ×

Υ2 × Υ3 × …× Υ𝑚: m is finite and real valued} over Ω  with mapping Γ2 ∶ Λ2 = Υ1 × Υ2 × Υ3 × … ×

Υ𝑚  ⟶ 𝑃(Ω)  

such that. 

Γ(𝛼(𝑘)) = {𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈ k = {𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡} } 

 𝑤ℎ𝑒𝑟𝑒 k is the set of lingusitic quantifiers in ascending order i. e. low to high. 

Then the operational laws on N-LVHS can be defined with some necessary conditions.  

 

Definition 4.1 Union of N-LVHS 

Case 1:  𝐿1 ∪ 𝐿2 = {∏α𝑖(𝐾𝑖) × ∏α𝑗(𝐾𝑗) ∈ ∏ Υi𝑛
𝑖=1 × ∏ Υ𝑗𝑛

𝑗=1 } 

Where, α𝑖(𝑘𝑖) ∈ ∏ Υi𝑛
𝑖=1 , 𝑎𝑛𝑑  α𝑗(𝑘𝑗) ∈ ∏ Υ𝑗𝑛

𝑗=1 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑑𝑖𝑠𝑡𝑖𝑛𝑐𝑡 with Υ𝑖  ∩  Υ𝑗  =  ∅,  

for i ≠  j, and i, j ∈  {1, 2, … , t} and k = {𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡}. 

Case 2:  𝐿1 ∪ 𝐿2 = {α𝑖(𝑘𝑖) ∈ ∏ Υi𝑛
𝑖=1 × ∏ Υ𝑗𝑛

𝑗=1 }  

𝑤𝑖𝑡ℎ 𝑖 = 𝑗 , 𝑎𝑛𝑑 𝑙𝑖𝑛𝑔𝑢𝑖𝑠𝑡𝑖𝑐 variable 𝑘𝑖  𝑜𝑓 ℴ𝑖  𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑠𝑎𝑚𝑒. 

Example: Consider 3.1.1,  

Case 1: 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛, 𝐹𝑒𝑚𝑎𝑙𝑒, 𝑃𝑖𝑛𝑘}) = {ℴ1(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ4(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2 

∵  Υ𝑖  ∩  Υ𝑗  =  ∅ 

𝐿1 ∪ 𝐿2

= {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤), ℴ1(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ4(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)}. 

Case 2: 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑓𝑒𝑚𝑎𝑙𝑒, 𝑝𝑖𝑛𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2 

∵  Υ𝑖  ∩  Υ𝑗  ≠  ∅ with i = j 

𝐿1 ∪ 𝐿2 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)}. 

Case 3; (Counter example) \Restriction:  
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Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑣. 𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑓𝑒𝑚𝑎𝑙𝑒, 𝑝𝑖𝑛𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2  

∵  Υ𝑖  ∩  Υ𝑗  ≠  ∅ with i = j 

Each linguistic value 𝑘𝑖  of 𝐿1𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑒𝑛  linguistic value 𝑘𝑖  of 𝐿2  then this implies 𝐿1 ∪ 𝐿2 

can be defined with some restriction i.e., consider highest linguistic value 𝑘𝑖  of each attribute. 

Example: 

𝐿1 = {ℴ2(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)}                   

𝐿2 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} 

As,                             ℴ2(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤) <

ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), 𝑎𝑛𝑑 

                                    ℴ3(𝑣. 𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)

< ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)  

Then 𝐿1 ∪ 𝐿2 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)}. 

Definition 4.2 Intersection of N-LVHS 

Let (Γ1, Λ1) = 𝐿1 and (Γ2, Λ2) = 𝐿2 be two N-LVHS and 𝜇 ≥ 0, then the intersection can be defined as; 

𝐿1 ∩ 𝐿2 = {∏α𝑖(𝑘𝑖) × ∏α𝑗(𝑘𝑗) ∈ ∏Υi

𝑛

𝑖=1

× ∏Υ𝑗

𝑛

𝑗=1

} = ∅  

Where, α𝑖(𝑘𝑖) ∈ ∏ Υi𝑛
𝑖=1 , 𝑎𝑛𝑑  α𝑗(𝑘𝑗) ∈ ∏ Υ𝑗𝑛

𝑗=1 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑑𝑖𝑠𝑡𝑖𝑛𝑐𝑡 with Υ𝑖  ∩  Υ𝑗  =  ∅,  

for i =  j, and i, j ∈  {1, 2, … , t} and {𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈ k = {𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡} . 

Case 2:  𝐿1 ∩ 𝐿2 = {α𝑖(𝑘𝑖) ∈ ∏ Υi𝑛
𝑖=1 × ∏ Υ𝑗𝑛

𝑗=1 }  

𝑤𝑖𝑡ℎ 𝑖 = 𝑗 , 𝑎𝑛𝑑 𝑓𝑢𝑧𝑧𝑦 𝑣𝑎𝑙𝑢𝑒 𝑘𝑖  𝑜𝑓 ℴ𝑖  Then 𝐿1 ∩ 𝐿2 = 𝐿1𝑜𝑟 𝐿2 

 

 

Example: Consider,  

Case 1: 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛, 𝐹𝑒𝑚𝑎𝑙𝑒, 𝑃𝑖𝑛𝑘}) = {ℴ1(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ4(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2    

∵  Υ𝑖  ∩  Υ𝑗  =  ∅   𝐿1 ∩ 𝐿2 = {∅} 

Case 2: 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑓𝑒𝑚𝑎𝑙𝑒, 𝑝𝑖𝑛𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2      

∵  Υ𝑖  ∩  Υ𝑗  ≠  ∅ with i = j 

𝐿1 ∩ 𝐿2 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)}. 

Case 3: (Counter example) \ Restriction 

Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑣. 𝑣. 𝑙𝑜𝑤)} = 𝐿1 

Γ2({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑓𝑒𝑚𝑎𝑙𝑒, 𝑝𝑖𝑛𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} = 𝐿2  

∵  Υ𝑖  ∩  Υ𝑗  ≠  ∅ with i = j 

Each linguistic value 𝑘𝑖  of 𝐿1𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑒𝑛 linguistic value 𝑘𝑖  of 𝐿2  then this implies 𝐿1 ∪ 𝐿2 

can be defined with some restriction i.e., consider highest linguistic value 𝑘𝑖  of each attribute. 
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Example: 

𝐿1 = {ℴ2(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑣. 𝑣. 𝑙𝑜𝑤)}                      

 𝐿2 = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} 

As,  

 ℴ2(ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤) < ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), 

 𝑎𝑛𝑑   

 ℴ3(𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑣. 𝑣. 𝑙𝑜𝑤) < ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)  

Then 𝐿1 ∩ 𝐿2 = ∅ . 

Theorem 4.3: If 𝐋𝟏, 𝐋𝟐 and 𝐋𝟑 be three N-LVHS then the following holds: 

i. 𝐿1 ∪ 𝐿1 = 𝐿1 

ii. 𝐿1 ∪  ∅ = 𝐿1 

iii. 𝐿1 ∩ 𝐿1 = 𝐿1 

iv. 𝐿1 ∩  ∅ = ∅ 

v. 𝐿1 ∪ 𝐿2 = 𝐿2 ∪ 𝐿1   

vi. 𝐿1 ∩ 𝐿2 = 𝐿2 ∩ 𝐿1   

vii. 𝐿1 ∪ (𝐿2 ∪ 𝐿3) = (𝐿1 ∪ 𝐿2) ∪ 𝐿3) 

viii. If 𝐿1 ⊂ 𝐿2 and 𝐿2 ⊂ 𝐿1the 𝐿1 = 𝐿2. 

ix. 𝜇(𝐿1) = 𝜇𝐿1 ;  𝜇 ≥ 0.   

x. 𝜇(𝐿1 ∪ 𝐿2) = 𝜇(𝐿2 ∪ 𝐿1)   

The proofs are straight forward. ∎ 

Theorem 4.4 

If 𝐋𝟏, 𝐋𝟐 be two N-LVHS then the operations are given as follows: 

1. μ × L1  =  Lμ×1 ;  μ (Linguistic variable); 

2. 𝐿1 ⊕ 𝐿2 = 𝐿1⊕2 ; 

3. 𝐿1 ⊗ 𝐿2 = 𝐿1⊗2 ; 

4. (𝐿1)
μ = 𝐿1μ  . 

Proof: 

1. Consider,  Γ1({𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖,𝑚𝑎𝑙𝑒, 𝑏𝑙𝑎𝑐𝑘}) = {ℴ2(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤), ℴ3(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)} =

𝐿1 and μ = 0.4, 

The proofs are straight forward. ∎ 

5. Some Aggregation Operators  

Aggregate operators are essential in decision-making processes, combining and aggregating 

linguistic quantifiers or numerical values to assess factors. They enable informed analysis and 

evaluation of complex information, handling multiple criteria simultaneously, such as language, 

quality, reliability, and customer satisfaction, allowing for comprehensive evaluation and 

comparison. 

 

Definition 5.1 NLV-HSWGAO  
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Consider, α1, α2, α3, … , α𝑡  for t ≥ 1  be t  distinct parameters, whose corresponding 

parametric values are respectively the sets Υ1, Υ2, Υ3, … , Υ𝑡 with Υ𝑖 ∩ Υ𝑗 = ∅, for 𝑖 ≠ 𝑗, and 𝑖, 𝑗 ∈ {1, 2, 

…, t}. 

Let 𝕬: Λ = Υ1 × Υ2 × Υ3 × …× Υ𝑡  ⟶ 𝑃(Ω) = Γ(𝜎𝐾) = {𝑀(𝛼(Τ, I, ℱ))| Τ, I, ℱ ∈ k =

{𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡}}     (1) 

if 𝕬𝜔 (α1, α2, α3, … , α𝑡) = ∏ (α𝑡(Τ, I, ℱ))(𝜔𝑡)𝑛
𝑡=1  

Such that 

 𝕬𝜔 (α1, α2, α3, … , α𝑡) = 

α1
𝒾
𝜔1

⊗ α2
𝒾
𝜔2

⊗ α3
𝒾
𝜔3

⊗ …⊗ α𝑡
𝒾
𝜔𝑡

= ℴ𝒾(Τ, I, ℱ)   

Where 𝜔 = (𝜔1, 𝜔2, 𝜔3, … ,𝜔𝑡)𝑇  is the exponential weighting vector of the α𝑡(Τ, I, ℱ) ∈

{𝑀(𝛼(Τ, I, ℱ))} and 𝜔𝑡 ∈ [0, 1] with ∑ 𝜔𝑡 = 1𝑛
𝑡=1 , and k = {𝜅1, 𝜅2, 𝜅3, … , 𝜅𝑡}. Then 𝕬 is called 

neutrosophic linguistic valued- hypersoft weighted geometric averaging operator (NLV-HSWGAO).   

Example: Assume 𝜔 = (0.4, 0.3, 0.3)𝑇  then NLV-HSWGAO {ℴ2(𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖,𝑀𝑎𝑙𝑒, 𝑂𝑟𝑎𝑛𝑔𝑒), 

 ℴ3(𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖,𝑀𝑎𝑙𝑒, 𝑂𝑟𝑎𝑛𝑔𝑒) } = 

ℴ2 (
𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤),𝑀𝑎𝑙𝑒(𝑚𝑒𝑑𝑖𝑢𝑚, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤),

 𝑂𝑟𝑎𝑛𝑔𝑒(ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)
) 

∵ 𝕬𝜔 (α1, α2, α3, … , α𝑡) = ∏(α𝑡(Τ, I, ℱ))(𝜔𝑡)

𝑛

𝑡=1

 

= α1
𝒾
𝜔1

⊗ α2
𝒾
𝜔2

⊗ α3
𝒾
𝜔3

⊗ …⊗ α𝑡
𝒾
𝜔𝑡

= ℴ𝒾(Τ, I, ℱ)  

= {Pakistani(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.4,Male(𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.3, Orange(ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)0.3}  

= ℴ2{(𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.4 + (𝑚𝑒𝑑𝑖𝑢𝑚, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.3 + (ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)0.3} 

 ℴ2(𝑣. 𝑣. 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤)  

Similarly, ℴ3(𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒). 

 

Definition 5.2 NLV-HSOWGAO  

Consider, α1, α2, α3, … , α𝑡  for t ≥ 1  be t distinct parameters, whose corresponding parametric 

values are respectively the sets Υ1, Υ2, Υ3, … , Υ𝑡 with Υ𝑖 ∩ Υ𝑗 = ∅, for 𝑖 ≠ 𝑗, and 𝑖, 𝑗 ∈ {1, 2, … , t}. 

Let  

𝕺: Λ = Υ1 × Υ2 × Υ3 × … × Υ𝑡  ⟶ 𝑃(Ω) 

Γ(𝛼(Τ, I, ℱ)) = {𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈ k =

{𝜅1, 𝜅2, 𝜅3,… , 𝜅𝑡}}                                  (2) 

If 𝕺𝜔 (α1, α2, α3, … , α𝑡) = ∏ (α𝑡(Τ, I, ℱ))(𝜔𝑡)𝑛
𝑡=1  

Such that 𝕺𝜔 (α1, α2, α3, … , α𝑡) = α1
𝒾
𝜔1

⊗ α2
𝒾
𝜔2

⊗ α3
𝒾
𝜔3

⊗ …⊗ α𝑡
𝒾
𝜔𝑡

= ℴ𝒾(Τ, I, ℱ) 

Subject to the condition, the linguistic values of  α𝒾   should be in ascending order. Where 𝜔 =

(𝜔1, 𝜔2, 𝜔3, … , 𝜔𝑡)𝑇  is the exponential weighting vector of the α𝑡(Τ, I, ℱ) ∈ {{𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈

[0,1])}  and 𝜔𝑡 ∈ [0, 1]  with ∑ 𝜔𝑡 = 1𝑛
𝑡=1 , and Τ, I, ℱ ∈ [0,1]  then 𝕺  is called neutrosophic 

linguistic valued-hypersoft ordered weighted geometric averaging operator (NLV-HSOWGAO).   

Example: Assume 𝜔 = (0.4, 0.3, 0.3)𝑇  then LHSOWGAO {ℴ2(𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖, 𝑀𝑎𝑙𝑒, 𝑂𝑟𝑎𝑛𝑔𝑒), 
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 ℴ3(𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖,𝑀𝑎𝑙𝑒, 𝑂𝑟𝑎𝑛𝑔𝑒) = 

ℴ2 (
𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛𝑖(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤),𝑀𝑎𝑙𝑒(𝑚𝑒𝑑𝑖𝑢𝑚, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤),

 𝑂𝑟𝑎𝑛𝑔𝑒(ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)
) 

∵ 𝕺𝜔 (α1, α2, α3, … , α𝑡) = ∏(α𝑡(Τ, I, ℱ))(𝜔𝑡)

𝑛

𝑡=1

 

= α1
𝒾
𝜔1

⊗ α2
𝒾
𝜔2

⊗ α3
𝒾
𝜔3

⊗ …⊗ α𝑡
𝒾
𝜔𝑡

= ℴ𝒾(Τ, I, ℱ) 

= {Pakistani(𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.4,Male(𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑣. 𝑙𝑜𝑤)0.3, Orange(ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)0.3}  

= ℴ2(𝑣. 𝑣. 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤 , 𝑙𝑜𝑤 ) 

Similarly,  

ℴ3(𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒) 

Theorem 5.1:  

1. 𝐦𝐢𝐧
𝑖

(α𝑡(Τ, I, ℱ))  ≤ 𝕬𝜔 (α1, α2, . . , α𝑡) ≤  𝐦𝐚𝐱
𝑖

(α𝑡(Τ, I, ℱ)) 

2. 𝐦𝐢𝐧
𝑖

(α𝑡(Τ, I, ℱ))  ≤ 𝕺𝜔 (α1, α2, . . , α𝑡) ≤  𝐦𝐚𝐱
𝑖

(α𝑡(Τ, I, ℱ)) 

Proof: The proofs are straight forward. ∎ 

 

Theorem 5.2:  

1. 𝕺𝜔 (α𝑡(Τ, I, ℱ)) =  𝕺𝜔 (α𝑡(Τ, I, ℱ))   

Where (α𝑡(Τ, I, ℱ)) is any permutation of (α𝑡(Τ, I, ℱ)) 

2. If ∀(α𝑡(Τ, I, ℱ)) = (α(Τ, I, ℱ)) for all t, then 𝕺𝜔 (α𝑡(Τ, I, ℱ)) = 𝓸𝒾(Τ, I, ℱ) 

3. If (α𝑡(Τ, I, ℱ)) ≤  (α̂𝑡(Τ, I, ℱ)) for all t, then 𝕺𝜔 (α𝑡(Τ, I, ℱ)) ≤ 𝕺𝜔 (α̂𝑡(Τ, I, ℱ)) 

Proof: The proofs are straight forward. ∎ 

 

6. N-LVHS Algorithm to solve MCDM Problem 

A decision-making technique based on neutrosophic linguistic valued-hypersoft weighted 

geometric averaging operator (NLV-HSWGAO) has been used to construct an algorithm known as 

neutrosophic linguistic valued hypersoft set based multi-criteria group decision-making (N-LVHS) 

algorithm. The graphical representation of the proposed N-LVHS algorithm is presented in Figure 2. 

 

Step1: Consider, 𝛼1, 𝛼2, 𝛼3, … , 𝛼𝑡  𝑓𝑜𝑟 𝑡 ≥ 1  𝑏𝑒 𝑡  distinct parameters, whose corresponding 

parametric values are respectively the sets 𝛶1, 𝛶2, 𝛶3, … , 𝛶𝑡 with 𝛶𝑖 ∩ 𝛶𝑗 = ∅, for 𝑖 ≠ 𝑗, and 𝑖, 𝑗 ∈ {1, 2, …, t}. 

Let 𝜔 = (𝜔1, 𝜔2, 𝜔3, … ,𝜔𝑡)𝑇  be the exponential weighting vector. Where 𝜔𝑡 ≥ 0 , 𝑎𝑛𝑑 ∑ 𝜔𝑡 = 1𝑛
𝑡=1 . 

Let                                                        𝕬: 𝛬 = 𝛶1 × 𝛶2 × 𝛶3 × …× 𝛶𝑡  ⟶ 𝑃(𝛺) 

𝕬(𝛼(𝑘)) = {𝑀(𝛼(Τ, I, ℱ)) | Τ, I, ℱ ∈ k = {𝜅1, 𝜅2, 𝜅3, … , 𝜅𝑡} } 

The decision-maker 𝒟 assign the values with the linguistic quantifiers and assign linguistic variable to each 

alternative as  𝐻𝑖 = {(𝛼𝑡(Τ, I, ℱ) | 𝑖 = 1, 2,… , 𝑡 𝑎𝑛𝑑  k ∈ {𝜅1, 𝜅2, 𝜅3, … , 𝜅𝑡}} , and construct a 

neutrosophic linguistic preference table for (𝛼𝑡(Τ, I, ℱ))(𝜔𝑡). 
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Step2: Construct a matrix [𝛼𝑖𝑗] 𝑖 ×𝑗  for 𝒟 using neutrosophic linguistic valued hypersoft weighted 

geometric averaging operator (NLV-HSWGAO),  

ℴi
t(Τ, I, ℱ) = α1

𝒾
ω1

⊗ α2
𝒾
ω2

⊗ α3
𝒾
ω3

⊗ … ⊗ αt
𝒾
ωt

 

Step3: List the aggregated values of all the alternatives ℴi
t(Τ, I, ℱ). 

Step4: Finally, list the alternatives with highest truthiness (Τ) value. The maximum truthiness (𝛵), will 

represent the positive ideal alternative.  

 

 

Figure 2. Graphical representation of proposed N-LVHS algorithm 

 

 

 

6.1 Illustrative example 

The use of COVID-19 as a case study demonstrates the complexity of the epidemic, where linguistic 

ambiguities are crucial. Patients frequently exhibit ambiguous and overlapping symptoms, and the 

characteristics of the virus may be described inexactly in medical records. N-LVHS is ideally suited 

to handle this difficulty because of its ability to model and control linguistic ambiguities and 

indeterminacies. N-LVHS can help with precise symptom assessment, data analysis, and diagnostic 

judgments by quantifying and structuring linguistic concepts. The latest COVID-19 statistics on 

WHO website are shown in Figure 3. (Data retrieved on 14 Oct 2023, https://covid19.who.int/table.) 

https://covid19.who.int/table
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Figure 3. COVID-19 current statistics.  

 

6.2 Demonstration of proposed example 

A patient often presents a set of symptoms to a doctor during a medical checkup. However, it 

can frequently be difficult for clinicians to make a specific diagnosis due to the ambiguity and overlap 

in symptoms. Let's choose a fictitious example to show how N-LVHS would perform in it. Ten 

patients visit their doctor's office with a cough, a fever, lethargy, and shortness of breath. These 

symptoms lack specificity, making the diagnosis questionable even if they are symptomatic of several 

medical diseases, including COVID-19. To evaluate their symptoms more precisely, the doctor uses 

N-LVHS, and data presented in table 1. 

Consider 𝑃 = {𝑃1, 𝑃2, … , 𝑃10} 𝑏𝑒 ten patients as alternatives, and doctor want to diagnose. The 

goal should be to identify COVID-19 positive patients, while minimizing any unintended negative 

consequences. Consider the parameters be:  α1 = fever, α2 =  cough, α3 =  lethargy, and α4 = 

shortness of breath.  

Then the function Γ ∶ Λ = Υ1 × Υ2 × Υ3 × Υ4  ⟶ 𝑃(Ω) and assume the hypersoft set 𝑃 =

{𝑃1, 𝑃2, … , 𝑃10}  ⊂  Ω where Ω = {𝑃1, 𝑃2, … , 𝑃10} be the universal set. 

 

Step1: Construction of neutrosophic linguistic preference table for alternatives 

 

Patient No. / 

Symptoms 

Fever Cough Lethargy Shortness of breath 

P01 (ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤) (𝑣. 𝑣. ℎ𝑖𝑔ℎ, 𝑣. 𝑣. 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒) (ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤) (𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚) 

P02 (𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) (ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤) (𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑚𝑒𝑑𝑖𝑢𝑚) (𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑙𝑜𝑤) 

P03 (𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒) (𝑛𝑜𝑛𝑒, 𝑣. 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒) (𝑙𝑜𝑤, 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) (ℎ𝑖𝑔ℎ, 𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) 

P04 (𝑣. ℎ𝑖𝑔ℎ, 𝑛𝑜𝑛𝑒, 𝑣. 𝑙𝑜𝑤) (𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) (𝑚𝑒𝑑𝑖𝑢𝑚,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤) (𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤, 𝑙𝑜𝑤) 

P05 (𝑙𝑜𝑤, ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚) (𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚) (𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) (𝑙𝑜𝑤, 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) 
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P06 (ℎ𝑖𝑔ℎ,𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ) (𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤) (𝑛𝑜𝑛𝑒, ℎ𝑖𝑔ℎ, 𝑣. ℎ𝑖𝑔ℎ) (𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ, ℎ𝑖𝑔ℎ) 

P07 (𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒) (ℎ𝑖𝑔ℎ, ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤) (𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒, 𝑙𝑜𝑤) (𝑣. 𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑙𝑜𝑤) 

P08 (𝑣. 𝑣. ℎ𝑖𝑔ℎ, 𝑛𝑜𝑛𝑒, ℎ𝑖𝑔ℎ) (𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒) (ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑛𝑜𝑛𝑒) (𝑣. 𝑣. 𝑣. 𝑙𝑜𝑤, 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒) 

P09 (ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑙𝑜𝑤) (ℎ𝑖𝑔ℎ, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒) (𝑛𝑜𝑛𝑒, 𝑙𝑜𝑤, 𝑙𝑜𝑤) (ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) 

P10 (𝑣. 𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤) (𝑣. ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑛𝑜𝑛𝑒) (𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤) (𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚) 

Table 1: Doctor patient interaction and information gathering in neutrosophic linguistic form. 

Step2: Construction of neutrosophic linguistic valued hypersoft weighted geometric averaging 

operator (NLV-HSWGAO) based matrix. 

𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑃1

𝑃2

𝑃3

𝑃4

𝑃5

𝑃6

𝑃7

𝑃8

𝑃9

𝑃10

=

[
 
 
 
 
 
 
 
 
 
 
 
𝑁𝐿𝑉 − 𝐻𝑆𝑊𝐺𝐴𝑂 𝑣𝑎𝑙𝑢𝑒𝑠  

(𝑣. 𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤)
(𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤, 𝑛𝑜𝑛𝑒)
(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, 𝑛𝑜𝑛𝑒)

(𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚)
(𝑚𝑒𝑑𝑖𝑢𝑚, 𝑙𝑜𝑤, 𝑙𝑜𝑤)
(ℎ𝑖𝑔ℎ, ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤)

(ℎ𝑖𝑔ℎ, 𝑚𝑒𝑑𝑖𝑢𝑚, ℎ𝑖𝑔ℎ)
(𝑝𝑒𝑟𝑓𝑒𝑐𝑡, 𝑛𝑜𝑛𝑒, 𝑛𝑜𝑛𝑒)
(𝑣. ℎ𝑖𝑔ℎ, 𝑙𝑜𝑤,𝑚𝑒𝑑𝑖𝑢𝑚)

(𝑙𝑜𝑤, 𝑣. 𝑙𝑜𝑤, ℎ𝑖𝑔ℎ) ]
 
 
 
 
 
 
 
 
 
 
 

 

Step3: List the aggregated values of all the alternatives ℴi
t(Τ, I, ℱ). 

𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑃1

𝑃2

𝑃3

𝑃4

𝑃5

𝑃6

𝑃7

𝑃8

𝑃9

𝑃10

=

[
 
 
 
 
 
 
 
 
 
 
𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠  

𝑣. 𝑣. ℎ𝑖𝑔ℎ
𝑚𝑒𝑑𝑖𝑢𝑚

ℎ𝑖𝑔ℎ
𝑚𝑒𝑑𝑖𝑢𝑚
𝑚𝑒𝑑𝑖𝑢𝑚

ℎ𝑖𝑔ℎ
ℎ𝑖𝑔ℎ

𝑝𝑒𝑟𝑓𝑒𝑐𝑡
𝑣. ℎ𝑖𝑔ℎ
𝑙𝑜𝑤 ]

 
 
 
 
 
 
 
 
 
 

 

 

Step4: Finally, list the alternatives with highest truthiness (Τ) value. The maximum truthiness (𝛵), will 

represent the positive ideal alternative.  

Alternative Result 

P01 Positive 

P02 Negative 

P03 Positive 

P04 Negative 

P05 Negative 

P06 Positive 

P07 Positive 

P08 Positive 

P09 Positive 

P10 Negative 
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In this imaginary case study, we saw the difficulty that doctors frequently encounter when patients 

present with symptoms that are vague and common to several different illnesses. The symptoms that 

the 10 patients with cough, fever, lethargy, and shortness of breath experienced were symptomatic 

of several disorders, including the frequently occurring COVID-19. The doctor used the N-LVHS 

algorithm to solve this diagnostic since it uses cutting-edge language models to analysis and interpret 

patient information. The N-LVHS delivered a more accurate and data-driven assessment, greatly 

reducing diagnostic ambiguity, by carefully examining the patients' symptoms and comparing them 

with a wide pool of medical data. The relation between the symptoms and diagnostic has been 

presented in Figure 4. 

 

Figure 4. Symptoms relation with diagnosis and information.  

6.3 Result discussion comparison and future directions 

Certainly, comparing the outcomes of the N-LVHS algorithm with those of current diagnostic 

techniques offers important insights into the prospective advantages of this cutting-edge instrument. 

Traditional diagnostic techniques frequently depend on clinical judgement and medical expertise, 

which can be difficult in situations with confusing symptoms like those seen in our study. It is 

interesting that, in contrast to our suggested method, the existing approaches use a completely 

different methodology to calculate the results of alternatives table 2, presents the comparison with 

existing approaches.  

N-LVHS, in comparison, uses cutting-edge language models and medical data to analyze 

symptoms in a more thorough and data-driven way. N-LVHS has a significant edge in terms of 

diagnosis accuracy because it can consider a wide range of medical data, new research, and real-time 
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data. Additionally, it excels at managing risk and adjusting to new medical information, which is 

particularly important in situations like the COVID-19 pandemic. 

 

Method  Positive  Negative 

LHSs (Saqlain et al. [48])  P01, P03, P06, P07, P08, P09, P10 P02, P04, P05  

FLHSs (Saqlain et al. [49])  P01, P03, P06, P07, P08, P09 P02, P04, P05, P10 

N-LVHS (Proposed) P01, P03, P06, P07, P08, P09 P02, P04, P05, P10 

Table 2. Result comparison with existing studies. 

The potential of N-LVHS to improve healthcare outcomes and supplement conventional diagnostic techniques 

is highlighted by this comparison. While it's important to recognize that AI-driven technologies cannot take the 

place of a healthcare professional's knowledge and experience, their integration can greatly improve diagnostic 

accuracy, especially in cases when symptoms are complex and difficult to identify. A new age of more precise, 

effective, and patient-centered healthcare is promised by further research and collaboration efforts between AI 

technology and the medical sector. 

 

7. Conclusion 

In conclusion, this study emphasizes the importance of language and the difficulties it presents when 

it comes to medical diagnosis and treatment. This study provides a possible method for enhancing 

healthcare decision-making by introducing Neutrosophic-Linguistic Valued Hypersoft Sets (N-

LVHS), a potent tool that successfully regulates linguistic uncertainty and indeterminacy.  

The necessary definitions, notions, aggregate operators, and algorithms has been proposed in 

this paper. The N-LVHS can be used as a crucial tool to solve the complexities of medical practice in 

a constantly changing healthcare environment where language-driven ambiguity and uncertainty 

prevail. This study contributes to the ongoing effort to provide healthcare that is more effective and 

patient-centered by addressing linguistic imprecision and indeterminacy. It emphasizes the 

significance of integrating cutting-edge linguistic and computational tools to improve healthcare 

practices in a complex and uncertain world. N-LVHS will need to be expanded to include a wider 

range of medical conditions in the future, and data scientists and healthcare professionals will need 

to work together to improve N-LVHS algorithms. The proposed study has the potential for a wide 

range of case study applications in numerous fields. It can be used in market research to understand 

customer attitude, environmental impact assessments to balance intricate ecological, social, and 

economic issues, and disaster preparedness to determine resource allocation and reaction plans. 
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