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Abstract 

An idea about neutrosophic soft normed space with linear tends to every soft points set throughout 

the field with scalar 𝔎 that can be examined using a different approach in this study. Additionally, 

the terms Cauchy and Convergence are defined. A few theorems are proved that is related to these 

ideas. 
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1. Introduction 

In 1999, soft set theory was first developed by Molodostov [10]. In 2002, Maji [9] studied a new 

idea called fuzzy soft set. The sets with crisp soft have been further developed to the sets with fuzzy 

soft by those exact authors. In 2012, saw the introduction of the linear spaces with soft by Das, 

Majumdar along withSamanta [3] and also the linear spaces with soft norms. 

Zadeh [16] first established the idea called Fuzzy Set (FS). Atanassov [1] first developed the term 

and concept that is an intuitionistic FS on 1986. In 1984, Katsaras [7], developed that the concept on 

normed space with fuzzy. Fuzzy Banach space research was done in 2005 bySaadati along with 

Vaezapour [12]. The idea was first presented in 2006 by Saadati along with Park as the Intuitionistic 

Fuzzy Normed Linear Space (IFNLS). 

Fuzzy soft was first used in 2013 by Zahedi, Kilicman and RazakSalleh [8] a link involving norm 

with fuzzy soft as well as norm with fuzzy throughout the set was developed. The idea of fuzzy soft 

with convergence and Cauchy were first suggested by Beaula and Merlin [2] in 2015 within fuzzy 

soft normed linear space. 

Smarandache [13] defines a subclass of the crisp set called the Neutrosophic Set (NS). Neutrosophy 

is a theoretical framework that made its way into print in 1998. Parameterizing the universal set, we 

get the soft set, a collection of subsets. Any collection of phrases, natural integers, etc., may be used 

as the parameter set. Therefore, soft sets theory has appealing uses in a wide variety of contexts. 

Additionally, in neutrosophic soft metric spaces, we present various topological structures of this 
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newly discovered space, which gives the open ball with soft and closed ball with soft. Neutrosophic 

soft normed linear space has been studied for its many topological and structural characteristics. 

2. Preliminaries 

Definition (2.1):Let Ξ  be a set that is non-empty as well as 𝐼 is a closed interval of real numbers 

with the value 𝐼 = [0, 1]. A function from Ξ into 𝐼 = [0, 1] is a FSℑ̇ in Ξ (or a subset with fuzzy 

fromΞ). “If ℑ̇ is a FS in Ξ after this ℑ̇can be defined as characteristic function which connects all 𝔳̌ ∈

Ξ to real number ℑ̇(𝔳̌) within the interval I. The grade of membership towards 𝔳̌ inℑ̇ is represented 

by the functionℑ̇(𝔳̌). ℑ̇can be described completely as”: 

ℑ̇ = {(𝔳̌, ℑ̇(𝔳̌)) : 𝔳̌ ∈ Ξ, 0 ≤ ℑ̇(𝔳̌) ≤ 1}orℑ̇ = {
ℑ̇(𝔳̌)

𝔳̌
∶ 𝔳̌ ∈ Ξ} 

Here the function of membership for the FSℑ̇ is referred asℑ̇(𝔳̌). 𝐼Ξdenoted the all FSs family in Ξ. 

Definition (2.2):“Let Ξ  be a set that is non-empty. A Neutrosophic Set (Shortly, NS) an object 𝔄 to 

have the form: 𝔄 = {〈𝔳̌, ℑ̇𝔄(𝔳̌), 𝔖̈𝔄(𝔳̌), 𝔐⃛𝔄(𝔳̌)〉, 𝔳̌ ∈ Ξ}, here the functions ℑ̇𝔄: Ξ → 𝐼, 𝔖̈𝔄: Ξ → 𝐼 and 

𝔐⃛𝔄: Ξ → 𝐼  indicates the membership degree along with the non-membership degree of each 𝔳̌ ∈ Ξ 

element towards the set 𝔄 (respectively) along with 0 ≤ ℑ̇𝔄(𝔳̌) + 𝔖̈𝔄(𝔳̌) + 𝔐⃛𝔄(𝔳̌) ≤ 1 for all𝔳̌ ∈ Ξ. 

Consider the family of all NS denoted by N (Ξ). Furthermore, we call: 𝜋𝔄(𝔳̌) = 1 − ℑ̇𝔄(𝔳̌) −

𝔖̈𝔄(𝔳̌) − 𝔐⃛𝔄(𝔳̌), 𝔳̌ ∈ Ξ, the Neutrosophic index or 𝔳̌in 𝔄 for degree of hesitancy. It is clear that 0 ≤
𝜋𝔄(𝔳̌) ≤ 1 for all𝔳̌ ∈ Ξ.” 

Definition (2.3):The 7-tuple (Ξ, ℑ̇, 𝔖̈, 𝔐⃛,⋇, Θ, Δ) is said to be a Neutrosophic Normed Linear Space 

(Shortly called, NNLS) when Ξ be a space with linear throughout a field 𝔉, ⋇ belongs to 𝓉-norm 

which is continuous, Θ as well as Δ is a 𝓉-conorm which is continuous and ℑ̇, 𝔖̈, 𝔐⃛ belong FSs in 

Ξ ×  (0, ∞)(𝑖. 𝑒. ℑ̇, 𝔖̈, 𝔐⃛ ∶  Ξ ×  (0, ∞) →  [0, 1]) satisfying the criteria as follow: for every 𝔳̌, 𝔴̆ ∈

Ξ and 𝜗, 𝜍 > 0,” 

(NN. 1)ℑ̇(𝔳̌, 𝜗) + 𝔖̈(𝔳̌, 𝜗) + 𝔐⃛(𝔳̌, 𝜗) ≤ 3, 

(NN. 2)0 ≤ ℑ̇(𝔳̌, 𝜗) ≤ 1; 0 ≤ 𝔖̈(𝔳̌, 𝜗) ≤ 1 𝑎𝑛𝑑 0 ≤ 𝔐⃛(𝔳̌, 𝜗) ≤ 1, 

(NN. 3)ℑ̇(𝔳̌, 𝜗) > 0, 

(NN. 4)ℑ̇(𝔳̌, 𝜗) = 1 ⇔ 𝔳̌ = 0, 

(NN. 5) ℑ̇(𝛾̀𝔳̌, 𝜗) = ℑ̇ (𝔳̌,
𝜗

|𝛾̀|
)for each 𝔉|{0}, 

(NN. 6)ℑ̇(𝔳̌ + 𝔴̆ , 𝜗 + 𝜍) ≥ ℑ̇(𝔳̌, 𝜗) ∗ ℑ̇(𝔴̆, 𝜍), 

(NN. 7)ℑ̇(𝔳̌, . ): (0, ∞) → [0,1] is a continuous function; 

(NN. 8) lim
𝜗→∞

ℑ̇(𝔳̌, 𝜗) = 1 as well as lim
𝜗→0

ℑ̇(𝔳̌, 𝜗) = 0; 

(NN. 9)𝔖̈(𝔳̌, 𝜗) < 1; 

(NN. 10)𝔖̈(𝔳̌, 𝜗) = 0 ⇔ 𝔳̌ = 0, 

(NN. 11) 𝔖̈(𝛾̀𝔳̌, 𝜗) = 𝔖̈ (𝔳̌,
𝜗

|𝛾̀|
), for each 𝔉|{0}, 

(NN. 12)𝔖̈(𝔳̌ + 𝔴̆ , 𝜗 + 𝜍) ≤ 𝔖̈(𝔳̌, 𝜗) ◊ 𝔖̈(𝔴̆, 𝜍);  

(NN. 13)𝔖̈(𝔳̌, . ): (0, ∞) → [0,1]is a continuous function; 

(NN. 14) lim
𝜗→∞

𝔖̈(𝔳̌, 𝜗) = 0 as well as lim
𝜗→0

𝔖̈(𝔳̌, 𝜗) = 1; 

(NN. 15)𝔐⃛(𝔳̌, 𝜗) < 1; 

(NN. 16)𝔐⃛(𝔳̌, 𝜗) = 0 ⇔ 𝔳̌ = 0, 
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(NN. 17)𝔐⃛(𝛾̀𝔳̌, 𝜗) = 𝔐⃛ (𝔳̌,
𝜗

|𝛾̀|
)for each 𝔉|{0}, 

(NN. 18)𝔐⃛(𝔳̌ + 𝔴̆ , 𝜗 + 𝜍) ≤ 𝔐⃛(𝔳̌, 𝜗)⨀𝔐⃛(𝔴̆, 𝜍), 

(NN. 19)𝔐⃛(𝔳̌, . ): (0, ∞) → [0,1]continuous and  

(NN. 20) lim
𝜗→∞

𝔐⃛(𝔳̌, 𝜗) = 0 and lim
𝜗→0

𝔐⃛(𝔳̌, 𝜗) = 1; 

Definition (2.4):Let Ξ be a universe along with 𝔈 is a parameters set. Consider 𝔓(Ξ) indicate theΞ 

with power set. A (𝔉, 𝔈) pair which can be known as the set with soft throughoutΞ, in which 𝔉 

provides a mapping given by 𝔉 : 𝔈 → 𝔓(Ξ). Alternatively, a soft set throughout Ξ might be the 

family with parameterized belongs to a subsets of the universeΞ.” 

Definition (2.5): 

(1) Let (𝔉, 𝔈) a soft set throughout Ξ is said to be a null set with soft indicated by ∅, when 𝔉(𝑒) =
∅ for every 𝑒 ∈ 𝔈. 

(2) “Let (𝔉, 𝔈) a soft set throughout Ξ is said to be a set with an Absolute Soft (AS) indicated byΞ̃, 

when 𝔉(𝑒) = Ξ for every 𝑒 ∈ 𝔈.” 

Definition (2.6):Let ℜ be the real set along with 𝔅(ℜ) be the every bounded subsets collection 

belongs to ℜ with non-empty as well as 𝔈 taken as parameters set. After that a mapping 𝔉: 𝔈 →
𝔅(ℜ) can be referred to as a real set with soft. When the set of real number with soft is a singleton 

set with soft, it shall be known as a real number with soft as well as indicated by 𝜚̃, 𝜍̃, 𝜗̃etc.” 

Remarks (2.7): 

(1) 0̃ as well as1̃are two real numbers with soft where 0̃(𝑒) = 0, 1̃(𝑒) = 1, ∀𝑒 ∈ 𝔈 (respectively). 

(2) The set of real numbers with all soft indicated by ℜ(𝔈) as well as the set of every non-negative 

real numbers with soft represented by ℜ(𝔈)∗. 

Definition(2.8):Let 𝜚and𝜍̃are two soft real numbers, and thereafter consider the statements that 

follow: 

1) 𝜚̃ ≤̃ 𝜍̃if 𝜚̃(𝑒) ≤ 𝜍̃(𝑒) for all 𝑒 ∈ 𝔈; 
2) 𝜚̃ ≥̃ 𝜍̃if 𝜚̃(𝑒) ≥ 𝜍̃(𝑒) for all 𝑒 ∈ 𝔈; 
3) 𝜚̃ <̃ 𝜍̃if 𝜚̃(𝑒) < 𝜍̃(𝑒) for all 𝑒 ∈ 𝔈; 
4) 𝜚̃ >̃ 𝜍̃if 𝜚̃(𝑒) > 𝜍̃(𝑒) for all 𝑒 ∈ 𝔈; 

hold. 

Definition(2.9):Let Ξbe a vector space throughout a field 𝔎 as well as take 𝔈 be a parameter set. 

Taking (𝔉, 𝔈) be a soft set throughoutΞ. The set (𝔉, 𝔈) with soft is known to be a soft vector, also it 

is indicated by 𝔳̃̌𝑒when 𝑒 ∈ 𝔈 that is only one, which gives 𝔉(𝑒) = {𝔳̌} for certain 𝔳̌ ∈ Ξ along 

with 𝔉(𝑒′) = ∅, ∀𝑒′ ∈
𝔈

{𝑒}
. Every soft vectors set throughout Ξ̃shall be indicated by 𝑆𝑉(Ξ̃). 

Definition(2.10):Let 𝔳̃̌𝑒, 𝔴̃̆𝑒′be two soft vectorsare said to be equivalent when 𝑒 = 𝑒’ as well as𝔳̌ =

𝔴̆. Therefore 𝔳̃̌𝑒 ≠ 𝔴̃̆𝑒′ ⇔ 𝔳̌ ≠ 𝔴̆ or 𝑒 ≠ 𝑒’ 

Proposition(2.11):The vector space 𝑆𝑉(Ξ̃) can be characterized by the following operations: 

1) 𝔳̃̌𝑒 + 𝔴̃̆𝑒′ =  (𝔳̌ + 𝔴̆)̃
(𝑒+𝑒’)for every 𝔳̃̌𝑒 , 𝔴̃̆𝑒′ ∈̃  𝑆𝑉(Ξ̃). 

2) 𝜚̃. 𝔳̃̌𝑒 = (𝜚𝔳̃̌)(𝜚𝑒)for all 𝔳̃̌𝑒 ∈̃ 𝑆𝑉(Ξ̃) along with for all real number𝜚̃ with soft set. 

Definition(2.12):Let 𝑆𝑉(Ξ̃) be a soft vector space. Thereafter a mapping ‖. ‖: 𝑆𝑉(Ξ̃) → ℜ+(𝔈)is 

said to be a norm on 𝑆𝑉(Ξ̃) with soft, when ‖. ‖satisfying this criteria follows: 

1) ‖𝔳̃̌𝑒‖ ≥̃ 0̃as well as ‖𝔳̃̌𝑒‖ = 0̃ ⇔ 𝔳̃̌𝑒 = 𝜃̃0. 

2) ‖𝜚̃. 𝔳̃̌𝑒‖ = |𝜚̃|‖𝔳̃̌𝑒‖for all 𝔳̃̌𝑒 ∈̃ 𝑆𝑉(Ξ̃) along with for all soft scalar 𝜚̃. 

3) ‖𝔳̃̌𝑒 + 𝔴̃̆𝑒′‖ ≤̃ ‖𝔳̃̌𝑒‖ + ‖𝔴̃̆𝑒′‖for all 𝔳̃̌𝑒 , 𝔴̃̆𝑒′ ∈̃ 𝑆𝑉(Ξ̃). 
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The space 𝑆𝑉(Ξ̃) be a soft vector with a soft norm ‖. ‖on Ξ̃is called a Soft Normed Linear Space 

(Shortly SNLS) can be indicated by(Ξ̃, ‖. ‖). 

3. Main Results 

Definition (3.1):The 7-tuple (Ξ̃, Δ, ∇, ≰,∗,⋄,⋆) is said to be anNeutrosophic Soft Metric Space                     

(Shortly, NSMS) when Ξ̃is a AS set with an arbitrary, ∗,⋄,⋆ is a t-norm which is continuous, ℜ(𝔈)∗  

is the every positive real numbers set with soft, 𝑆𝑆𝑃(𝛯̃) indicate the every soft points set on Ξ̃and 

Δ, ∇, ≰ is a FS in 𝑆𝑆𝑃(𝛯̃) × 𝑆𝑆𝑃(𝛯̃)  ×  ℜ(𝔈)∗(𝑖. 𝑒. Δ, ∇, ≰∶  𝑆𝑆𝑃(𝛯̃) × 𝑆𝑆𝑃(𝛯̃) × ℜ(𝔈)∗ →

 [0, 1])satisfying the criteria follows: for every 𝔳̃̌𝑒1
, 𝔴̃̆𝑒2,𝔵̃̂𝑒3

∈̃ 𝑆𝑆𝑃(𝛯̃), 𝜗̃, 𝜍̃ >̃ 0̃, 

(NSMS. 1) Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) + ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃)+≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) ≤  3 

(NSMS. 2)0 ≤ Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) ≤ 1; 0 ≤ ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) ≤ 1 𝑎𝑛𝑑 0 ≤≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) ≤ 1, 

(NSMS. 3) Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) > 0, 

(NSMS. 4)Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 1 ⇔ 𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

, 

(NSMS. 5) Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = Δ(𝔴̃̆𝑒2
, 𝔳̃̌𝑒1

, 𝜗̃), 

(NSMS. 6) Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) ≥̃ Δ(𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ∗ Δ(𝔵̃̂𝑒3
 , 𝔴̃̆𝑒2

, 𝜍̃), 

(NSMS. 7) Δ(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙): ℜ(𝔈)∗ → [0,1] is continuous, 

(NSMS. 8) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) < 1 

(NSMS. 9)∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 0 ⇔ 𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

, 

(NSMS. 10) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = ∇(𝔴̃̆𝑒2
, 𝔳̃̌𝑒1

, 𝜗̃), 

(NSMS. 11) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) ≤̃ ∇(𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ⋄ ∇(𝔵̃̂𝑒3
 , 𝔴̃̆𝑒2

, 𝜍̃), 

(NSMS. 12) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙): ℜ(𝔈)∗ → [0,1] is continuous, and 

(NSMS. 13) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) < 1 

(NSMS. 14)≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 0 ⇔ 𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

, 

(NSMS. 15) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) =≰ (𝔴̃̆𝑒2
, 𝔳̃̌𝑒1

, 𝜗̃), 

(NSMS. 16) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) ≤̃≰ (𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ⋆≰ (𝔵̃̂𝑒3
 , 𝔴̃̆𝑒2

, 𝜍̃), 

(NSMS. 17) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙): ℜ(𝔈)∗ → [0,1] is continuous, 

Definition (3.2):The 7-tuple(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) is said to be an Neutrosophic Soft Normed Linear 

Space (Shortly called, NSNLS) when Ξ̃be an AS linear space throughout the field 𝔎, ∗,⋄,⋆ is a t-norm 

which is continuous, ℜ(𝔈)∗ indicates every positive real numbers set with soft, 𝑆𝑆𝑃(Ξ̃)indicate the 

all soft points set on Ξ̃ and 𝜙̇, 𝜑̇, 𝜓 ̇ be a set with fuzzy in Ξ̃  ×  ℜ(𝔈)∗(𝑖. 𝑒. 𝜙̇, 𝜑̇, 𝜓̇ ∶  𝑆𝑆𝑃(Ξ̃)  ×

 ℜ(𝔈)∗ →  [0, 1])satisfying the criteria follows: for every 𝔳̃̌𝑒 , 𝔴̃̆𝑒′, ∈̃ 𝑆𝑆𝑃(Ξ̃), 𝜗̃, 𝜍̃ >̃ 0̃and  𝓀̃ ∈̃ 𝔎, 

(NSN. 1) 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) + 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) + 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤ 3; 

(NSN. 2)0 ≤ 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≤ 1; 0 ≤ 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤ 1 𝑎𝑛𝑑 0 ≤ 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤ 1; 

(NSN. 3)𝜙̇(𝔳̃̌𝑒 , 𝜗̃) > 0; 

(NSN. 4)𝜙̇(𝔳̃̌𝑒 , 𝜗̃) = 1 ⇔ 𝔳̃̌𝑒 = 𝜃̃0, 

(NSN. 5) 𝜙̇ (𝓀̃̀𝔳̃̌𝑒, 𝜗̃) = 𝜙̇ (𝔳̃̌𝑒 ,
𝜗̃

|𝓀̃̀|
)and 𝓀̃̀ ≠ 0̃, 
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(NSN. 6)𝜙̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜗̃ + 𝜍̃) ≥̃ 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ∗ 𝜙̇(𝔴̃̆𝑒′ , 𝜍̃),  

(NSN. 7)𝜙̇(𝔳̃̌𝑒 ,∙) be a continuous in ℜ(𝔈)∗ with non-decreasing function as well as 

lim
𝜗̃→∞

𝜙̇(𝔳̃̌𝑒 , 𝜗̃) = 1 

(NSN. 8)𝜑̇(𝔳̃̌𝑒 , 𝜗̃) < 1, 

(NSN. 9)𝜑̇(𝔳̃̌𝑒 , 𝜗̃) = 0 ⇔ 𝔳̃̌𝑒 = 𝜃̃0, 

(NSN. 10) 𝜑̇ (𝓀̃̀𝔳̃̌𝑒 , 𝜗̃) = 𝜑̇ (𝔳̃̌𝑒 ,
𝜗̃

|𝓀̃̀|
)and 𝓀̃̀ ≠ 0̃, 

(NSN. 11)𝜑̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′  , 𝜗̃ + 𝜍̃) ≤̃ 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ⋄ 𝜑̇(𝔴̃̆𝑒′ , 𝜍̃),  

(NSN. 12)𝜑̇(𝔳̃̌𝑒,∙) be a continuous in ℜ(𝔈)∗ with non-increasing function as well as 

lim
𝜗̃→∞

𝜑̇(𝔳̃̌𝑒, 𝜗̃) = 0 

(NSN. 13)𝜓̇(𝔳̃̌𝑒 , 𝜗̃) < 1; 

(NSN. 14) 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) = 0 ⇔ 𝔳̃̌𝑒 = 𝜃̃0, 

(NSN. 15) 𝜓̇ (𝓀̃̀𝔳̃̌𝑒 , 𝜗̃) = 𝜓̇ (𝔳̃̌𝑒 ,
𝜗̃

|𝓀̃̀|
)and 𝓀̃̀ ≠ 0̃, 

(NSN. 16)𝜓̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′  , 𝜗̃ + 𝜍̃) ≤̃ 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ⋆ 𝜓̇(𝔴̃̆𝑒′ , 𝜍̃),  

(NSN. 17)𝜓̇(𝔳̃̌𝑒 ,∙) be a continuous in ℜ(𝔈)∗ with non-increasing function as well as 

lim
𝜗̃→∞

𝜓̇(𝔳̃̌𝑒 , 𝜗̃) = 0 

Furthermore, assume that(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) satisfying the following conditions: 

(NSN. 18)  𝛼 ∗ 𝛼 = 𝛼, 𝛼 ⋄ 𝛼 = 𝛼 𝑎𝑛𝑑 𝛼 ⋆ 𝛼 = 𝛼, ∀𝛼 ∈ [0, 1], 

(NSN. 19)  𝜙̇(𝔳̃̌𝑒 , 𝜗̃) > 0, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) < 1 and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) < 1, ∀ 𝜗̃ >̃ 0̃  ⇒ 𝔳̃̌𝑒 = 𝜃̃0.” 

Example(3.3):Let (Ξ̃, ‖. ‖)be a SNLS along with consider that𝔞̆ ∗ 𝔟̆ = 𝔞̆. 𝔟̆, 𝔞̆ ⋄ 𝔟̆ = min{1, 𝔞̆ + 𝔟̆}and 

𝔞̆ ⋆ 𝔟̆ = min{1, 𝔞̆ + 𝔟̆}for all 𝔞̆, 𝔟̆ ∈ [0, 1], 𝜙̇, 𝜑̇, 𝜓̇ be a FS within 𝑆𝑆𝑃(Ξ̃) × ℜ(𝔈)∗defined as: 

𝜙̇(𝔳̃̌𝑒 , 𝜗̃) =
𝒽(𝜗̃)

𝓃

𝒽(𝜗̃)
𝓃

+𝓂‖𝔳̃̌𝑒‖
 , 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) =

𝓂‖𝔳̃̌𝑒‖

𝓀(𝜗̃)
𝓃

+𝓂‖𝔳̃̌𝑒‖
and 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) =

𝓂‖𝔳̃̌𝑒‖

𝓀(𝜗̃)
𝓃for every 𝒽, 𝓀, 𝓂, 𝓃 ∈

ℝ+. After that(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) be an NSNLS. In particular, when 𝒽 = 𝓀 = 𝓂 = 𝓃 = 1, we get  

𝜙̇(𝔳̃̌𝑒 , 𝜗̃) =
𝜗̃

𝜗̃+‖𝔳̃̌𝑒‖
, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) =

‖𝔳̃̌𝑒‖

𝜗̃+‖𝔳̃̌𝑒‖
 and 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) =

‖𝔳̃̌𝑒‖

𝜗̃
for all 𝜗̃ >̃ 0̃. In this case, we said 

(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)standard NSNLS. 

Definition(3.4):Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) be a NSNLS as well as consider {𝔳̃̌𝑒𝑗
𝑛 }denotes a sequence of 

soft vectors withinΞ̃, after that: 

1) A sequence {𝔳̃̌𝑒𝑗
𝓃 }is said to be converges to 𝔳̃̌𝑒𝑗

0 with respect to(𝜙̇, 𝜑̇, 𝜓̇), if for each 𝛼 ∈ (0, 1)and 

𝜗̃ >̃ 0̃, then exists 𝓃0 ∈ 𝕫+such that 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) <̃ 𝛼 and 

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) <̃ 𝛼 for every 𝓃 ≥ 𝓃0. (orequivalently lim
𝜗̃→∞

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) = 1, lim
𝜗̃→∞

𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 −

𝔳̃̌𝑒𝑗
0 , 𝜗̃) = 0and  lim

𝜗̃→∞
𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗
0 , 𝜗̃) = 0, when 𝜗̃ → ∞). 

2) A sequence {𝔳̃̌𝑒𝑗
𝓃 }is said to be a Cauchy Sequence (CS) w.r.t(𝜙̇, 𝜑̇, 𝜓̇), when for each 𝛼 ∈ (0, 1)as well 

as 𝜗̃ >̃ 0̃, there is 𝓃0 ∈ 𝕫+exist which means 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) <̃ 𝛼 
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and𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) <̃ 𝛼 for every 𝓃, 𝓂 ≥ 𝓃0. (or equivalently lim
𝜗̃→∞

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 1, 

lim
𝜗̃→∞

𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 0and lim
𝜗̃→∞

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 0, as𝜗̃ → ∞). 

Definition(3.5):Let  (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) be a NSNLS. Then  (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) is said to be complete 

when every CS within 𝑆𝑆𝑃(Ξ̃) converge towards the soft vector of 𝑆𝑆𝑃(Ξ̃). 

Definition(3.6):Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be a NSNLS. After that the open ball 𝔅(𝔳̃̌𝑒1
, 𝜚, 𝜗̃), the closed 

ball 𝔅[𝔳̃̌𝑒1
, 𝜚, 𝜗̃] and a sphere 𝔖(𝔳̃̌𝑒1

, 𝜚, 𝜗̃) with center at 𝔳̃̌𝑒1
∈̃ 𝑆𝑆𝑃(Ξ̃) as well as radius 0 < 𝜚 < 1, 

𝜗̃ >̃ 0̃are defined as follows: 

𝔅(𝔳̃̌𝑒1
, 𝜚, 𝜗̃) = {

𝔴̃̆𝑒2
∈̃ 𝑆𝑆𝑃(Ξ̃): 𝜙̇(𝔳̃̌𝑒1

− 𝔴̃̆𝑒2
, 𝜗̃) >̃ 1 − 𝜚, 𝜑̇(𝔳̃̌𝑒1

− 𝔴̃̆𝑒2
, 𝜗̃) <̃ 𝜚  

and 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) <̃ 𝜚
} 

𝔅[𝔳̃̌𝑒1
, 𝜚, 𝜗̃] = {𝔴̃̆𝑒2

∈̃ 𝑆𝑆𝑃(Ξ̃): 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) ≥̃ 1 − 𝜚, 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) ≤̃ 𝜚 

and 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) ≤̃ 𝜚} 

𝔖(𝔳̃̌𝑒1
, 𝜚, 𝜗̃) = {

𝔴̃̆𝑒2
∈̃ 𝑆𝑆𝑃(Ξ̃): 𝜙̇(𝔳̃̌𝑒1

− 𝔴̃̆𝑒2
, 𝜗̃) = 1 − 𝜚, 𝜑̇(𝔳̃̌𝑒1

− 𝔴̃̆𝑒2
, 𝜗̃) = 𝜚

and 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 𝜚
}. 

Definition (3.7):Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be a NSNLS and 𝔄  be a subset of 𝑆𝑆𝑃(Ξ̃). Afterwards: 

1) 𝔄 is said to be open set when for each 𝔳̃̌𝑒1
∈̃ 𝔄 , after that 𝜗̃ >̃ 0̃exists along with 0 < 𝜚 < 1 which 

means 𝔅(𝔳̃̌𝑒1
, 𝜚, 𝜗̃) ⊆̃ 𝔄. 

2) 𝔄 is said to be closed set when for any sequence {𝔳̃̌𝑒𝑗
𝑛 } within 𝔄 converges towards 𝔳̃̌𝑒𝑗

0 ∈̃ 𝔄. 

3) 𝔄 is said to be bounded set when there is 𝜗̃ >̃ 0̃exists along with 0< 𝜚 < 1 which means 

𝜙̇(𝔳̃̌𝑒 , 𝜗̃) >̃ 1 − 𝜚, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) <̃ 𝜚 and 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) <̃ 𝜚, ∀ 𝔳̃̌𝑒 ∈̃ 𝔄 . 

4) 𝔄is said to be compact set when for any sequence {𝔳̃̌𝑒𝑗
𝓃 } within 𝔄 has a subsequence which is 

converges towards an element of 𝔄. 

Theorem (3.8):In NSNLS there is an open sets with finite numbers of intersection is open. 

Proof 

Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be an NSNLS and let open set with finite collection {𝔅𝑖 : 𝑖 = 1, 2, 3, … , 𝓃}in 

NSNLS, Let ℌ =  {𝔅𝑖: 𝑖 = 1, 2, 3, … , 𝓃}   we must to demonstrate ℌ is an open set. Consider 𝔳̃̌𝑒 ∈̃ ℌ 

⇒ 𝔳̃̌𝑒 ∈̃ 𝔅𝑖 , ∀𝑖 = 1, 2, 3, … . , 𝓃 and𝔅𝑖 be an open set ∀𝑖 

⇒ ∃𝜚𝑖  ∈ (0, 1)and𝜗̃𝑖 >̃ 0̃ 𝑠. 𝑡. 𝔅(𝔳̃̌𝑒 , 𝜚𝑖 , 𝜗̃𝑖) ⊆̃ 𝔅𝑖 , 𝑖 = 1, 2, 3, … . , 𝓃. 

Let 𝜗̃𝑘 = max{𝜗̃1, 𝜗̃2, 𝜗̃3, … . , 𝜗̃𝓃}and 𝜚𝑘 = min{𝜚1, 𝜚2, 𝜚3, … . , 𝜚𝓃}. 

⇒ 𝔅(𝔳̃̌𝑒 , 𝜚𝑘 , 𝜗̃𝑘) ⊆̃ 𝔅𝑖for all 𝑖 = 1, 2, 3, … . , 𝓃 

⇒ 𝔅(𝔳̃̌𝑒 , 𝜚𝑘 , 𝜗̃𝑘) ⊆̃ ∩ 𝔅𝑖  

⇒ 𝔅(𝔳̃̌𝑒 , 𝜚𝑘 , 𝜗̃𝑘) ⊆̃ ℌ 

⇒ ℌis an open set. 

Theorem (3.9): 

In NSNLS, union of collection of open sets with an arbitrary is open. 

Proof 
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Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be an NSNLS in addition let {𝔊𝜆: 𝜆 ∈ Λ}be a collection of an open set with an 

arbitrary withinΞ̃. Let 𝔊 =∪ {𝔊𝜆: 𝜆 ∈ Λ}we must demonstrate that 𝔊 is an open set. By, consider 

𝔳̃̌𝑒 ∈̃ 𝔊  after that 𝔳̃̌𝑒 ∈̃ 𝔊𝜆 for certain 𝜆 ∈ Λ.Given that 𝔊𝜆 provides an open set 

⇒ there is 𝜚 ∈ (0, 1) exist, 𝜗̃ >̃ 0̃ which means 𝔅(𝔳̃̌𝑒 , 𝜚, 𝜗̃) ⊆̃ 𝔊𝜆as well as since 𝔊𝜆 ⊆̃ 𝔊 

⇒ 𝔅(𝔳̃̌𝑒 , 𝜚, 𝜗̃) ⊆̃ 𝔊 

⇒ 𝔊 is an open set. 

Theorem (3.10): 

Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be an NSNLS when 𝔄 is open set within soft linear space Ξ̃as well as 𝔅 ⊆̃ Ξ̃ 

after that 𝔄 + 𝔅 is an open set withinΞ̃. 

Proof 

Let 𝔳̃̌𝑒 ∈̃  𝑆𝑆𝑃(Ξ̃) as well as 𝑎̃𝑒′ ∈̃ 𝔄.Since𝔄 is an open set                                                                           

⇒ there is 𝜚 ∈ (0, 1)exist, 𝜗̃ >̃ 0̃ which means 𝔅(𝑎̃𝑒′ , 𝜚, 𝜗̃) ⊆̃ 𝔄 

⇒ 𝔅(𝑎̃𝑒′ , 𝜚, 𝜗̃) + 𝔳̃̌𝑒 ⊆̃ 𝔄 + 𝔳̃̌𝑒  

⇒ 𝔅(𝑎̃𝑒′ + 𝔳̃̌𝑒 , 𝜚, 𝜗̃) ⊆̃ 𝔄 + 𝔳̃̌𝑒  

⇒ 𝔄 + 𝔳̃̌𝑒which is an open set within Ξ̃for every 𝔳̃̌𝑒 ∈̃ 𝑆𝑆𝑃(Ξ̃) as well as since  

𝔄 + 𝔅 =∪ {𝔄 + 𝑏: 𝑏 ∈ 𝔅} 

⇒ 𝔄 + 𝔅whichis an open set within Ξ̃. 

Theorem (3.11): 

Every convergent sequence is Cauchy sequence. 

Proof 

Let a sequence {𝔳̃̌𝑒𝑗
𝓃 }within an NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆). Consider {𝔳̃̌𝑒𝑗

𝓃 }converges to 𝔳̃̌𝑒𝑗
0  

⇒when for each 𝛼 ∈ (0, 1)and𝜗̃ >̃ 0̃, there is 𝓃0 ∈ 𝕫+ exist which means 

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) <̃ 𝛼 and 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) <̃ 𝛼 for every 𝓃 ≥ 𝓃0. 

⇒ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂  +  𝔳̃̌𝑒𝑗
0 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) 

⇒ 𝜙̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 )  + (𝔳̃̌𝑒𝑗
𝓂 −  𝔳̃̌𝑒𝑗

0 ) , 𝜗̃) ≥̃ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) ∗ 𝜙̇ (𝔳̃̌𝑒𝑗

𝓂 −  𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) 

>̃ (1 − 𝛼) ∗ (1 − 𝛼) = 1 − 𝛼, 

⇒ 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂  +  𝔳̃̌𝑒𝑗
0 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) 

= 𝜑̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 )  + (𝔳̃̌𝑒𝑗
𝓂 −  𝔳̃̌𝑒𝑗

0 ) , 𝜗̃) ≤̃ 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) ⋄ 𝜑̇ (𝔳̃̌𝑒𝑗

𝓂 −  𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 ⋄ 𝛼 = 𝛼 And  

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) = 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂  +  𝔳̃̌𝑒𝑗
0 − 𝔳̃̌𝑒𝑗

0 , 𝜗̃) 

= 𝜓̇ ((𝔳̃̌𝑒𝑗
𝑛 − 𝔳̃̌𝑒𝑗

0 )  + (𝔳̃̌𝑒𝑗
𝓂 − 𝔳̃̌𝑒𝑗

0 ) , 𝜗̃) ≤̃ 𝜓̇ (𝔳̃̌𝑒𝑗
𝑛 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) ⋆ 𝜓̇ (𝔳̃̌𝑒𝑗

𝓂 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 ⋄ 𝛼 = 𝛼 

⇒ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) <̃ 𝛼and𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓂 , 𝜗̃) <̃ 𝛼 for all 𝓃, 𝓂 ≥ 𝓃0 
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and𝛼 ∈ (0, 1),Hence, the sequence {𝔳̃̌𝑒𝑗
𝓃 } is CS. 

Theorem (3.12):In NSNLS has a sequence, if a limit exists that is unique. 

Proof 

Let sequence {𝔳̃̌𝑒𝑗
𝓃 }within a NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆), such that lim

𝜗̃→∞
𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒 , 𝜗̃) = 1, 

lim
𝜗̃→∞

𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 , 𝜗̃) = 0, and lim

𝜗̃→∞
𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒 , 𝜗̃) = 0and lim
𝜗̃→∞

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) = 1, lim

𝜗̃→∞
𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 −

𝔳̃̌𝑒′ , 𝜗̃) = 0, and lim
𝜗̃→∞

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) = 0 these are three limits to a sequence{𝔳̃̌𝑒𝑗

𝓃 }.After that by 

definition there are positive integers 𝓃1, 𝓃2exists which means𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 −

𝔳̃̌𝑒 , 𝜗̃) <̃ 𝛼 and 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 , 𝜗̃) <̃ 𝛼 for all 𝓃 ≥ 𝓃1as well as 𝛼 ∈ (0, 1)and 

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) <̃ 𝛼and𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) <̃ 𝛼 for all 𝓃 ≥ 𝓃2as well as 

𝛼 ∈ (0, 1). 

Choose 𝓃 ≥ 𝓃0, 𝓃0 = 𝑚𝑖𝑛{𝓃1, 𝓃2} 

𝜙̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜙̇ (𝔳̃̌𝑒  –  𝔳̃̌𝑒𝑗
𝓃 + 𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜙̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′) , 𝜗̃) 

≥̃ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2
) ∗ 𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′ ,
𝜗̃

2
) >̃ (1 − 𝛼) ∗ (1 − 𝛼) = 1 − 𝛼, 

𝜑̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜑̇ (𝔳̃̌𝑒  –  𝔳̃̌𝑒𝑗
𝓃 + 𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜑̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′) , 𝜗̃) 

≤̃ 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2
) ⋄ 𝜑̇ (𝔳̃̌𝑒𝑗

𝑛 − 𝔳̃̌𝑒′ ,
𝜗̃

2
) <̃ 𝛼 ⋄ 𝛼 = 𝛼,and  

𝜓̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜓̇ (𝔳̃̌𝑒  – 𝔳̃̌𝑒𝑗
𝓃 + 𝔳̃̌𝑒𝑗

𝑛 − 𝔳̃̌𝑒′ , 𝜗̃) = 𝜓̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′) , 𝜗̃) 

≤̃ 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2
) ⋆ 𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒′ ,
𝜗̃

2
) <̃ 𝛼 ⋆ 𝛼 = 𝛼. 

⇒ 𝜙̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) <̃ 𝛼and𝜓̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) <̃ 𝛼 

⇒ lim
𝓃→∞

𝜙̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 1, lim
𝓃→∞

𝜑̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 0, and lim
𝓃→∞

𝜓̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 0  

⇒ 𝜙̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 1, 𝜑̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 0and𝜓̇(𝔳̃̌𝑒 − 𝔳̃̌𝑒′ , 𝜗̃) = 0 

By using the collections (NSN. 4) and (NSN. 9), we get 

𝔳̃̌𝑒 − 𝔳̃̌𝑒′ = 𝜃̃0 ⇒ 𝔳̃̌𝑒 = 𝔳̃̌𝑒′ . 

Theorem (3.13):Let{𝔳̃̌𝑒𝑗
𝑛 }, {𝔴̃̆𝑒𝑖

𝑛 }be a sequences in NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)along with for every 𝛼1 ∈

(0, 1)it exists 𝛼 ∈ (0, 1)which means 𝛼 ∗ 𝛼 ≥ 𝛼1, 𝛼 ⋄ 𝛼 ≥ 𝛼1and 𝛼 ⋆ 𝛼 ≥ 𝛼1: 

1) If 𝔳̃̌𝑒𝑗
𝑛 → 𝔳̃̌𝑒then 𝑐̃𝔳̃̌𝑒𝑗

𝑛 → 𝑐̃𝔳̃̌𝑒 , 𝑐̃ ∈̃ 𝔎\{0̃} (𝔎 is field). 

2) If 𝔳̃̌𝑒𝑗
𝑛 → 𝔳̃̌𝑒and 𝔴̃̆𝑒𝑖

𝑛 → 𝔴̃̆𝑒′then 𝔳̃̌𝑒𝑗
𝑛 + 𝔴̃̆𝑒𝑖

𝑛 → 𝔳̃̌𝑒 + 𝔴̃̆𝑒′ 

Proof 

1) Since 𝔳̃̌𝑒𝑗
𝑛 → 𝔳̃̌𝑒 

⇒ for each 𝛼 ∈ (0, 1)as well as 𝜗̃ >̃ 0̃ ,after that𝓃0 ∈ 𝕫+exists which gives 

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒  , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒  , 𝜗̃) <̃ 𝛼 and 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒  , 𝜗̃) <̃ 𝛼 for all 𝓃 ≥ 𝓃0. Put 𝜗̃ =

𝜗̃1

|𝑐̃|
such that 𝜗̃1 >̃ 0̃, 𝑐̃ ∈̃ 𝔎\{0̃}  
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𝜙̇ (𝑐̃𝔳̃̌𝑒𝑗
𝓃 → 𝑐̃𝔳̃̌𝑒  , 𝜗̃1) = 𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒  ,
𝜗̃1

|𝑐̃|
) = 𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒 , 𝜗̃) >̃ 1 − 𝛼, 𝜑̇ (𝑐̃𝔳̃̌𝑒𝑗
𝓃 → 𝑐̃𝔳̃̌𝑒  , 𝜗̃1) =

𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒  ,

𝜗

|𝑐̃|
) = 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒  , 𝜗̃) <̃ 𝛼 and 𝜓̇ (𝑐̃𝔳̃̌𝑒𝑗
𝓃 → 𝑐̃𝔳̃̌𝑒  , 𝜗̃1) = 𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒  ,
𝜗̃1

|𝑐̃|
) =

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒  , 𝜗̃) <̃ 𝛼 ⇒ 𝑐̃𝔳̃̌𝑒𝑗

𝓃 → 𝑐̃𝔳̃̌𝑒 . 

2) Since 𝔳̃̌𝑒𝑗
𝓃 → 𝔳̃̌𝑒 

⇒ for each 𝛼 ∈ (0, 1)and 𝜗̃ >̃ 0̃ ,after that  𝓃1 ∈ 𝕫+ exists which gives                       

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒  ,

𝜗̃

2
) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒 ,
𝜗̃

2
) <̃ 𝛼 and 𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒 ,
𝜗̃

2
) <̃ 𝛼 for all 𝓃 ≥ 𝓃1. 

And since 𝔴̃̆𝑒𝑖
𝑛 → 𝔴̃̆𝑒′ 

⇒ for each 𝛼 ∈ (0, 1)and 𝜗̃ >̃ 0̃ , after that 𝓃2 ∈ 𝕫+ exists which gives 

𝜙̇ (𝔴̃̆𝑒𝑖
𝓃 − 𝔴̃̆𝑒′  ,

𝜗̃

2
) >̃ 1 − 𝛼, 𝜑̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′   ,
𝜗̃

2
) <̃ 𝛼 and 𝜓̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′  ,
𝜗̃

2
) <̃ 𝛼 for all 𝓃 ≥ 𝓃2. 

Take 𝑛0 = 𝑚𝑖𝑛{𝑛1, 𝑛2}for all 𝛼 ∈ (0, 1), there exists 𝓃0 ∈ 𝕫+, (α is arbitrary) 

𝜙̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝑛 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′) , 𝜗̃) = 𝜙̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′), 𝜗̃) 

≥̃ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒,

𝜗̃

2
) ∗ 𝜙̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2
) >̃ (1 − 𝛼) ∗ (1 − 𝛼) = 1 − 𝛼, 

𝜑̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′)  , 𝜗̃) = 𝜑̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′), 𝜗̃) 

≤̃ 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2
) ⋄ 𝜑̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2
) <̃ 𝛼 ⋄ 𝛼 = 𝛼,and 

𝜓̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′) , 𝜗̃) = 𝜓̇ ((𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒)  + (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′), 𝜗̃) 

≤̃ 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2
) ⋆ 𝜓̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2
) <̃ 𝛼 ⋆ 𝛼 = 𝛼. 

By taking lim
𝓃→∞

, 

lim
𝓃→∞

𝜙̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′) , 𝜗̃) = 1, lim
𝓃→∞

𝜑̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′) , 𝜗̃) = 0 and 

lim
𝓃→∞

𝜓̇ ((𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 ) − (𝔳̃̌𝑒 + 𝔴̃̆𝑒′) , 𝜗̃) = 0 

⇒ 𝔳̃̌𝑒𝑗
𝓃 + 𝔴̃̆𝑒𝑖

𝓃 →  𝔳̃̌𝑒 + 𝔴̃̆𝑒′ . 

Theorem (3.14):Let {𝔳̃̌𝑒𝑗
𝓃 } , {𝔴̃̆𝑒𝑖

𝓃 }be a sequence in NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)such that 𝔳̃̌𝑒𝑗
𝓃 → 𝔳̃̌𝑒and 

𝔴̃̆𝑒𝑖
𝓃 → 𝔴̃̆𝑒′ . 𝛼̃, 𝛽 ∈̃ 𝔎\{0̃} then 𝛼̃𝒻 (𝔳̃̌𝑒𝑗

𝓃 ) + 𝛽ℊ(𝔴̃̆𝑒𝑖
𝓃 ) → 𝛼̃𝒻(𝔳̃̌𝑒) + 𝛽ℊ(𝔴̃̆𝑒′) whenever 𝒻 andℊ are 

two identify function. 

Proof 

Since 𝔳̃̌𝑒𝑗
𝓃 → 𝔳̃̌𝑒 

⇒ for each ϵ ∈ (0, 1)and ϑ̃ >̃ 0̃ , there exists 𝓃1 ∈ 𝕫+ such that ϕ̇ (𝔳̃̌ej
𝓃 − 𝔳̃̌e ,

ϑ̃

2|α̃|
) >̃ 1 − ϵ, φ̇ (𝔳̃̌ej

𝓃 −

𝔳̃̌e,
ϑ̃

2|α̃|
) <̃ ϵ and ψ̇ (𝔳̃̌ej

𝓃 − 𝔳̃̌e,
ϑ̃

2|α̃|
) <̃ ϵ for all 𝓃 ≥ 𝓃1. 

And since 𝔴̃̆ei
𝓃 → 𝔴̃̆e′  

⇒ for each ϵ ∈ (0, 1)and ϑ̃ >̃ 0̃ , there exists 𝓃2 ∈ 𝕫+ such that 𝜙̇ (𝔴̃̆𝑒𝑖
𝓃 − 𝔴̃̆𝑒′ ,

𝜗̃

2|𝛽̃|
) >̃ 1 − 𝜖, 

𝜑̇ (𝔴̃̆𝑒𝑖
𝓃 − 𝔴̃̆𝑒′ ,

𝜗̃

2|𝛽̃|
) <̃ 𝜖 and 𝜓̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2|𝛽̃|
) <̃ 𝜖 for all 𝓃 ≥ 𝓃2. 

Take 𝓃0 = 𝑚𝑖𝑛{𝓃1, 𝓃2}for all 𝜖 ∈ (0, 1), there exists 𝓃0 ∈ 𝕫+, (𝜖 is arbitrary) 

𝜙̇ ((𝛼̃𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) + 𝛽ℊ(𝔴̃̆𝑒𝑖

𝓃 )) −  (𝛼̃𝒻(𝔳̃̌𝑒) + 𝛽ℊ(𝔴̃̆𝑒′)), 𝜗̃) 
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= 𝜙̇ (𝛼̃ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒))  + 𝛽(ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′)), 𝜗̃) 

≥̃ 𝜙̇ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒),

𝜗̃

2|𝛼̃|
)  ∗  𝜙̇ (ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′),
𝜗̃

2|𝛽|
) 

=  𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2|𝛼̃|
) ∗ 𝜙̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2|𝛽|
) >̃ (1 − 𝜖) ∗ (1 − 𝜖) 

                                                    = 1 − 𝜖, 

𝜑̇ ((𝛼̃𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) + 𝛽ℊ(𝔴̃̆𝑒𝑖

𝓃 )) − (𝛼̃𝒻(𝔳̃̌𝑒) + 𝛽ℊ(𝔴̃̆𝑒′)), 𝜗̃) 

= 𝜑̇ (𝛼̃ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒))  + 𝛽(ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′)), 𝜗̃) 

≤̃ 𝜑̇ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒),

𝜗̃

2|𝛼̃|
)  ⋄  𝜑̇ (ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′),
𝜗̃

2|𝛽|
) 

= 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒 ,

𝜗̃

2|𝛼̃|
) ⋄ 𝜑̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2|𝛽̃|
) <̃ 𝜖 ⋄ 𝜖 = 𝜖,and  

𝜓̇ ((𝛼̃𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) + 𝛽ℊ(𝔴̃̆𝑒𝑖

𝓃 )) −  (𝛼̃𝒻(𝔳̃̌𝑒) + 𝛽ℊ(𝔴̃̆𝑒′)), 𝜗̃) 

                                                   = 𝜓̇ (𝛼̃ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒))  + 𝛽(ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′)), 𝜗̃) 

≤̃ 𝜓̇ (𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) − 𝒻(𝔳̃̌𝑒),

𝜗̃

2|𝛼̃|
) ⋆ 𝜓̇ (ℊ(𝔴̃̆𝑒𝑖

𝓃 ) − ℊ(𝔴̃̆𝑒′),
𝜗̃

2|𝛽|
) 

= 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒,

𝜗̃

2|𝛼̃|
) ⋆ 𝜓̇ (𝔴̃̆𝑒𝑖

𝓃 − 𝔴̃̆𝑒′ ,
𝜗̃

2|𝛽|
) <̃ 𝜖 ⋆ 𝜖 = 𝜖 

Therefore,𝛼̃𝒻 (𝔳̃̌𝑒𝑗
𝓃 ) + 𝛽ℊ(𝔴̃̆𝑒𝑖

𝓃 ) → 𝛼̃𝒻(𝔳̃̌𝑒) + 𝛽ℊ(𝔴̃̆𝑒′). 

Theorem (3.15):An NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)in which every CS has a convergent subsequence is 

complete. 

Proof 

Let {𝔳̃̌𝑒𝑗
𝓃 }be a CS within an NSNLS(Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)and {𝔳̃̌𝑒𝑗

𝓃𝓀 }be a subsequence that converges to𝔳̃̌𝑒𝑗
0 . 

We prove that {𝔳̃̌𝑒𝑗
𝓃 }converges to𝔳̃̌𝑒𝑗

0 .  

Let 𝜗̃ >̃ 0̃ and 𝛼 ∈ (0, 1).  

Since {𝔳̃̌𝑒𝑗
𝓃 }be a CS, 𝓃0 ∈ 𝕫+ exists likewise𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗
𝓀 ,

𝜗̃

2
) >̃ 1 − 𝛼, 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗
𝓀 ,

𝜗̃

2
) <̃ 𝛼 and 

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓀 ,
𝜗̃

2
) <̃ 𝛼 for all 𝓃, 𝓀 ≥ 𝑛0. 

Since {𝔳̃̌𝑒𝑗

𝓃𝓀 }converges to𝔳̃̌𝑒𝑗
0 , 𝑖𝓀 > 𝑛0is a positive integer exist which gives, 

𝜙̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) >̃ 1 − 𝛼,𝜑̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 and 𝜓̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 

Now 

𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) = 𝜙̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗

𝑖𝓀 + 𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
+

𝜗̃

2
) 
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≥̃ 𝜙̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝑖𝓀 ,
𝜗̃

2
) ∗  𝜙̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) >̃ (1 − 𝛼) ∗ (1 − 𝛼) > 1 − 𝛼, 

𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) = 𝜑̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗

𝑖𝓀 + 𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
+

𝜗̃

2
) 

≤̃ 𝜑̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝑖𝓀 ,
𝜗̃

2
)  ⋄  𝜑̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 ⋄ 𝛼 < 𝛼,and 

𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

0 ,
𝜗̃

2
) = 𝜓̇ (𝔳̃̌𝑒𝑗

𝓃 − 𝔳̃̌𝑒𝑗

𝑖𝓀 + 𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
+

𝜗̃

2
) 

≤̃ 𝜓̇ (𝔳̃̌𝑒𝑗
𝓃 − 𝔳̃̌𝑒𝑗

𝓀 ,
𝜗̃

2
) ⋆ 𝜓̇ (𝔳̃̌𝑒𝑗

𝑖𝓀 − 𝔳̃̌𝑒𝑗
0 ,

𝜗̃

2
) <̃ 𝛼 ⋆ 𝛼 < 𝛼. 

Therefore{𝔳̃̌𝑒𝑗
𝓃 } converges to 𝔳̃̌𝑒𝑗

0  in (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆) and hence it is complete. 

Definition (3.16):Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be an NSNLS satisfying the condition (NSNLS.18) and 

(NSNLS.19).Define‖𝔳̃̌𝑒‖
𝛼

= inf {𝜗̃ >̃ 0̃:𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and𝜓̇(𝔳̃̌𝑒, 𝜗̃) ≤̃ 1 −

𝛼, 𝛼 ∈ (0, 1)}. ‖∙‖𝛼are called 𝛼 −soft norms on 𝑆𝑆𝑃(Ξ̃) corresponding to the NSNLS. 

Theorem (3.17):Let‖∙‖𝛼, 𝛼 ∈ (0, 1), be defined in definition (3.16), then {‖∙‖𝛼: 𝛼 ∈
(0, 1)} provides ascending family as part of 𝛼 −soft norms depending on 𝑆𝑆𝑃(Ξ̃). 

Proof 

(1) From definition ‖𝔳̃̌𝑒‖
𝛼

>̃ 0̃and let ‖𝔳̃̌𝑒‖
𝛼

= 0̃ 

⇒  𝑖𝑛𝑓 {𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} = 0̃ 

⇒ For all𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼 >̃ 0, 𝜑̇(𝔳̃̌𝑒, 𝜗̃) ≤̃ 1 − 𝛼 <̃ 1 and 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 <̃ 1, 𝛼 ∈ (0, 1).  

By condition (NSNLS.19), we get𝔳̃̌𝑒 = 𝜃̃0. 

Conversely, let𝔳̃̌𝑒 = 𝜃̃0.  

⇒ ℑ̇(𝔳̃̌𝑒 , 𝜗̃) = 1, 𝔖̈(𝔳̃̌𝑒 , 𝜗̃) = 0 and𝔐⃛(𝔳̃̌𝑒 , 𝜗̃) = 0, ∀ 𝜗̃ >̃ 0̃ 

⇒ For all 𝛼 ∈ (0, 1) 

 𝑖𝑛𝑓 {𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and𝜓̇(𝔳̃̌𝑒, 𝜗̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} = 0̃ 

⇒ ‖𝔳̃̌𝑒‖
𝛼

= 0̃ 

(2)  For all  𝑐̃ ≠ 0̃   

‖𝑐̃. 𝔳̃̌𝑒‖
𝛼

= 𝑖𝑛𝑓 {𝜍̃ >̃ 0̃: 𝜙̇(𝑐̃𝔳̃̌𝑒 , 𝜍̃) ≥̃ 𝛼, 𝜑̇(𝑐̃𝔳̃̌𝑒 , 𝜍̃) ≤̃ 1 − 𝛼 and𝜓̇(𝑐̃𝔳̃̌𝑒, 𝜍̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)}  

= 𝑖𝑛𝑓{𝜍̃ >̃ 0̃: 𝜙̇ (𝔳̃̌𝑒 ,
𝜍̃

|𝑐̃|
) ≥̃ 𝛼, 𝜑̇ (𝔳̃̌𝑒,

𝜍̃

|𝑐̃|
) ≤̃ 1 − 𝛼 and𝜓̇ (𝔳̃̌𝑒,

𝜍̃

|𝑐̃|
) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} 

Let 𝜗̃ =
𝜍̃

|𝑐̃|
>̃ 0̃, 

⇒ ‖𝑐̃. 𝔳̃̌𝑒‖
𝛼

 

=  𝑖𝑛𝑓{|𝑐̃|𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)}  

= |𝑐̃|𝑖𝑛𝑓{𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} = |𝑐̃|‖𝔳̃̌𝑒‖
𝛼

 

If 𝑐̃ = 0̃ ⇒ ‖𝑐̃. 𝔳̃̌𝑒‖
𝛼

= ‖0̃. 𝔳̃̌𝑒‖
𝛼

= 0̃ = 0̃‖𝔳̃̌𝑒‖
𝛼

= |𝑐̃|‖𝔳̃̌𝑒‖
𝛼

, ∀ 𝑐̃ ∈̃ 𝔎.  

(3) ‖𝔳̃̌𝑒‖
𝛼

+ ‖𝔴̃̆𝑒′‖
𝛼
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= inf {𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼 and 𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} 

+ inf {𝜍̃ >̃ 0̃: 𝜙̇(𝔴̃̆𝑒′ , 𝜍̃) ≥̃ 𝛼, 𝜑̇(𝔴̃̆𝑒′ , 𝜍̃) ≤̃ 1 − 𝛼 and 𝜓̇(𝔴̃̆𝑒′ , 𝜍̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} 

= inf {𝜗̃ + 𝜍̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ∗ 𝜙̇(𝔴̃̆𝑒′ , 𝜍̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ⋄ 𝜑̇(𝔴̃̆𝑒′ , 𝜍̃) ≤̃ 1 − 𝛼 and 

𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ⋆ 𝜓̇(𝔴̃̆𝑒′ , 𝜍̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} 

≥̃ 𝑖𝑛𝑓 {𝜗̃ + 𝜍̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜗̃ + 𝜍̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜗̃ + 𝜍̃) ≤̃ 1 − 𝛼 and 

𝜓̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜗̃ + 𝜍̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} 

= 𝑖𝑛𝑓 {𝜚̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜚̃) ≥̃ 𝛼, 𝜑̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜚̃) ≤̃ 1 − 𝛼 and 

𝜓̇(𝔳̃̌𝑒 + 𝔴̃̆𝑒′ , 𝜚̃) ≤̃ 1 − 𝛼, 𝛼 ∈ (0, 1)} = ‖𝔳̃̌𝑒 + 𝔴̃̆𝑒′‖
𝛼

.Thus ‖𝔳̃̌𝑒 + 𝔴̃̆𝑒′‖
𝛼

≤̃ ‖𝔳̃̌𝑒‖
𝛼

+ ‖𝔴̃̆𝑒′‖
𝛼

. 

Then ‖∙‖𝛼is 𝛼 −soft norm on 𝑆𝑆𝑃(Ξ̃). We show that for any 0 < 𝛼1 < 𝛼2 < 1. 

Then‖𝔳̃̌𝑒‖
𝛼1

≤̃ ‖𝔳̃̌𝑒‖
𝛼2

. 

Since 𝛼1 < 𝛼2 

⇒ {𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼2, 𝜑̇(𝔳̃̌𝑒, 𝜗̃) ≤̃ 1 − 𝛼2and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼2, 𝛼2 ∈ (0, 1)} 

⊂̃ {𝜗̃ >̃ 0̃ : 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼1, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼1and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼1, 𝛼1 ∈ (0, 1)} 

⇒ 𝑖𝑛𝑓 {𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼2, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼2and𝜓̇ (𝔳̃̌𝑒 , 𝜗̃̃) ≤̃ 1 − 𝛼2, 𝛼2 ∈ (0, 1)} 

≥̃ 𝑖𝑛𝑓{𝜗̃ >̃ 0̃: 𝜙̇(𝔳̃̌𝑒 , 𝜗̃) ≥̃ 𝛼1, 𝜑̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼1and𝜓̇(𝔳̃̌𝑒 , 𝜗̃) ≤̃ 1 − 𝛼1, 𝛼1 ∈ (0, 1)} 

⇒ ‖𝔳̃̌𝑒‖
𝛼1

≤̃ ‖𝔳̃̌𝑒‖
𝛼2

.Then {‖∙‖𝛼: 𝛼 ∈ (0, 1)} provides ascending family as part of 𝛼 −soft norms  

depending on 𝑆𝑆𝑃(Ξ̃)corresponding NSNLS.” 

Theorem (3.18):Every NSNLS is a Neutrosophic soft metric space. 

Proof 

Let (Ξ̃, 𝜙̇, 𝜑̇, 𝜓̇,∗,⋄,⋆)be an NSNLS. Define the NSMS by ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃), 

∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃)= 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) and ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃)= 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) for every 𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

∈̃ 𝑆𝑆𝑃(Ξ̃). 

After that it is obvious to demonstrate that the axioms of the NSMS are satisfied. 

(NSM.1) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) + ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) + ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) + 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) + 

𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) ≤ 1 

(NSM. 2) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) > 0 

(NSM. 3) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 1 if and only if𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

= 𝜃̃0if and only if 

𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

. 

(NSM. 4) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 𝜙̇(𝔴̃̆𝑒2
− 𝔳̃̌𝑒1

, 𝜗̃) = ∆(𝔴̃̆𝑒2
, 𝔳̃̌𝑒1

, 𝜗̃) 

(NSM. 5) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜙̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

+ 𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) 

≥̃ 𝜙̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

, 𝜗̃ ) ∗ 𝜙̇(𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜍̃) = ∆(𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ∗ ∆(𝔵̃̂𝑒3
, 𝔴̃̆𝑒2

, 𝜍̃) 

From definition of NSNLS, we get 

(NSM. 6) ∆(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙ ): ℜ(𝔈)∗ → [0,1]is continuous.  

Similarly with respect to𝜑̇ and𝜓̇, we get conditions  
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(NSM. 7) ∇(𝔳̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜑̇(𝔳̌ − 𝔴̃̆𝑒2
, 𝜗̃) < 1 

(NSM. 8) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 0 if and only if 𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

= 𝜃̃0if and only if 

𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

.  

(NSM. 9) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 𝜑̇(𝔴̃̆𝑒2
− 𝔳̃̌𝑒1

, 𝜗̃) = ∇(𝔴̃̆𝑒2
𝔳̃̌𝑒1

, 𝜗̃) and  

(NSM. 10) ∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜑̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜑̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

+ 𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) 

≤̃ 𝜑̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

, 𝜗̃ ) ⋄ 𝜑̇(𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜍̃) = ∇(𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ⋄ ∇(𝔵̃̂𝑒3
, 𝔴̃̆𝑒2

, 𝜍̃). 

(NSM. 11)∇(𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙ ): ℜ(𝔈)∗ → [0,1] 

(NSM. 12) ≰ (𝔳̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) < 1 

(NSM. 13)≰ (𝔳̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 0 if and only if 𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

= 𝜃̃0if and only if 

𝔳̃̌𝑒1
= 𝔴̃̆𝑒2

.  

(NSM. 14) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃) = 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃) = 𝜓̇(𝔴̃̆𝑒2
− 𝔳̃̌𝑒1

, 𝜗̃) =≰ (𝔴̃̆𝑒2
, 𝔳̃̌𝑒1

, 𝜗̃) and  

(NSM. 15) ≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜓̇(𝔳̃̌𝑒1
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) = 𝜓̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

+ 𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜗̃ + 𝜍̃) 

≤̃ 𝜓̇(𝔳̃̌𝑒1
− 𝔵̃̂𝑒3

, 𝜗̃ ) ⋆ 𝜓̇(𝔵̃̂𝑒3
− 𝔴̃̆𝑒2

, 𝜍̃) =≰ (𝔳̃̌𝑒1
, 𝔵̃̂𝑒3

, 𝜗̃) ⋆ ≰ (𝔵̃̂𝑒3
, 𝔴̃̆𝑒2

, 𝜍̃). 

(NSM. 16)≰ (𝔳̃̌𝑒1
, 𝔴̃̆𝑒2

,∙ ): ℜ(𝔈)∗ → [0,1] 

 Therefore (Ξ̃, ∆, ∇, ≰,∗,⋄,⋆) is an NSMS. 

 

References 

 

[1] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy sets and Systems 20, 87-96, 1986. 

[2] T. Beaula and M. Merlin priyanga, A New Notion For Fuzzy Soft Normed Linear Space, 

International Journal of Fuzzy Mathematical Archive, Vol. 9, N. 1, 81-90, 2015. 

[3] S. Das, P. Majumdar and S. K. Samanta, On soft linear spaces and soft normed linear spaces 

[Math.GM.], 2011. 

[4] Jeyaraman M., “Generalized Hyers-Ulam-Rassias Stability in Neutrosophic Normed Spaces,” 

Octogon Mathematical Magazine, vol. (30), (2), (2022), 773 – 792. 

[5] Jeyaraman M., Jenifer P., Statistical∆ m-Convergence in Neutrosophic Normed Spac Journal of 

Computational Mathematica, vol. (7), (1), (2023), 46-60. 

[6] Jeyaraman M., Ramachandran A., Shakila VB., Approximate fixed point theorems for weak     

contractions on neutrosophic normed spaces, Journal of Computational Mathematica, vol. (6), 

(1), (2022), 134-158.   

[7] A. K. Katsaras, “Fuzzy topological vector spaces II,” Fuzzy Sets and Systems, vol. 12, no. 2,pp. 

143–154, 1984.  

[8] A. Z. Khameneh, A. Kilieman and A. RazakSallah, Parameterized norm and parameterized fixed 

point theorem by using fuzzy soft set theory, arXiv preprint arXiv: 1309-4921, 2013. 

[9] P. K. Maji, R. Biswas and A. R. Roy, soft sets theory, Comput, Math. Appl., 3(45), 555-562, 

2003. 

[10] D. Molodtsov, soft set theory first results, Comput. Math. Appl., 3(37), 19-31, 1999. 

[11] R. Saadati, J. H. Park, On the intuitionistic fuzzy topological spaces, Chaos, Solitons and 

Fractals, 27, 331–344, 2006. 

[12] R. Saadati and M. Vaezapour, Some Results On Fuzzy Banach Spaces, J. Appl. Math. & 

computing, Vol. 17, N.1-2, 2005. 

[13] Smarandache F., Neutrosophy. Neutrosophic Probability, Set, and Logic, Pro Quest Information 

& Learning, Ann Arbor, Michigan, USA, (1998). 

[14] Smarandache F., Neutrosophic set a generalization of the intuitionistic Fuzzy sets, Inter J Pure 

Appl Math, vol. (24), 287297. 

[15] M. I. Yazar, T. Bilgin and Sadi, A New View On Soft Normed Spaces, Intr. Math. Forum, Vol. 

9, No. 24, 1149-1159, 2014. 

https://doi.org/10.54216/JNFS.070105


Journal of Neutrosophic and Fuzzy Systems (JNFS)                                           Vol. 07, No. 01, PP. 37-50, 2023 

50 
Doi: https://doi.org/10.54216/JNFS.070105  
Received: January 26, 2023 Revised: May 21, 2023 Accepted: June 26, 2023 

[16] Zadeh, L. A., Fuzzy sets, Inform Control, (8), 1965, 338-353. 

[17] T Bera, NK Mahapatra, Neutrosophic Soft Linear Spaces, Fuzzy Information and Engineering, 

2017; 9:299- 324. 

[18] T Bera, NK Mahapatra, Neutrosophic Soft Normed Linear Spaces, neutrosohic Sets and 

Systems, 2018;23:52-71. 

 

https://doi.org/10.54216/JNFS.070105

