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Abstract 

In this paper the concept of intuitionistic fuzzy soft normed linear space of set of all soft points over 

a scalar field K is studied in a different way. Also the concepts: Cauchy, convergence are defined. 

Some theorems related to these concepts are proved. 
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 خلاصة :ال

وشي وبعض كث عرفنا الفضاء المعیاري المرن الضبابي الحدسي وكذلك قدمنا تعریف المتتابعة المتقاربة ومتتابعة في ھذا البح

  الفضاء.المبرھنات المرتبطة بھذا 
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1. Introduction 

The concept of fuzzy was introduced by Zadeh [18]. The definition and notion of intuitionistic fuzzy 

set introduced by Atanassov [1] in 1986.Katsaras [8]in 1984, introduced the concept of fuzzy normed 

space.R. Saadati and M.Vaezapour [14] in 2005,studied fuzzy Banach spaces. In 2006, Saadati and 

Park [13] introduced the concept as the intuitionistic fuzzy normed linear space. The definition of 

intuitionistic fuzzy n-normed linear spaces was introduced by S. Vijayabalaji, N. Thillaigovindan  

and   Y. Jun [16] in 2007. T.Samanta and Iqbal H. Jebril [15] in 2009, introduced the definition of 

finite dimensional intuitionistic fuzzy normed space.In 2010, B. Dinda and T.K. Samanta [7] 

introduced the concept of intuitionistic fuzzy convergence and uniformly intuitionistic fuzzy 

convergence of a sequence of functions. T. Beaula  and  D. Esthar[2] in 2013, introduced the 

definition of strong fuzzy continuity  and weak fuzzy continuity and boundedness in intuitionistic 2-

fuzzy 2-normed space.In 1999, D. Molodostov [12], introduced soft set theory. In 2002, Maji[10] 

studied a new concept called fuzzy soft set. The same authors [11] also extended crisp soft sets to 

fuzzy soft sets. In2012, S. Das, P. Majumdar and S.K. Samanta[4],are introduced soft linear spaces 

and soft normed linear spaces.In 2013 Zahedi,A. Kilicman and A. RazakSalleh [9] coined fuzzy soft 

norm over a set and established the relationship between fuzzy soft norm and fuzzy norm over a set. 

T. Beaula and M. Merlin [3] in 2015,introduced the concept of fuzzy soft convergence and fuzzy soft 

Cauchy in fuzzy soft normed linear space. 

 

2. Preliminaries 

 

Definition (2.1)[18]: 

Let ܺ be a non-empty set and ܫ be the closed interval ܫ = [0,1] of real numbers. A fuzzy set ߤin ܺ 

(or a fuzzy subset from ܺ) is a function from ܺ  into  ܫ = [0 ,1]."If  ߤ is a fuzzy set in  ܺ  then  ߤ is 

described as characteristic function which connects every  ݔ ∈ ܺ  to real number  (ݔ)ߤ in the interval 

I.  (ݔ)ߤis the grade of membership function  to ݔ inߤ .ߤcan be described completely as": ߤ = ൛൫ݔ , ݔ :൯(ݔ)ߤ ∈ ܺ, 0 ≤ (ݔ)ߤ ≤ 1ൟ   or   ߤ = ቄఓ(௫)௫ ∶ ݔ ∈ ܺቅ 

where(ݔ)ߤ is called the membership function for the fuzzy set ߤ.  

The family of all fuzzy sets in ܺ  is denoted by ܫ௑. 
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Definition (2.2)[1]: 

"Let ܺ be a non-empty set. An intuitionistic fuzzy set (In short, IFS) ܣ is an object having the form:                     ݔ〉}=ܣ, ,(ݔ)஺ߤ ߭஺(ݔ)〉, ݔ ∈ ܺ }, where the functions ߤ஺: ܺ ⟶ :and  ߭஺ ܫ ܺ ⟶  denote the degree of ܫ

membership and the degree of non-membership of each element ݔ ∈ ܺ to the set ܣ (respectively) and  0 ≤ (ݔ)஺ߤ + ߭஺(ݔ) ≤ 1 for all ݔ ∈ ܺ. The family of all intuitionistic fuzzy sets denoted by IF(ܺ). 

Furthermore, we call:  ߨ஺(ݔ) = 1 − (ݔ)஺ߤ ݔ ,(ݔ)஺ݒ − ∈ ܺ , the intuitionistic index or hesitancy degree of  ݔ in ܣ. It is 

obvious that  0 ≤ (ݔ)஺ߨ ≤ 1  for allݔ ∈ ܺ. " 

 

Definition (2.3)[13]: 

The 5-tuple (ܺ, ,ߤ ߭,∗,◊) is said to be an intuitionistic fuzzy normed linear space (In short, IFNLS) if  ܺ is a linear space over field ܨ,∗ is a continuous t-norm , ◊ is a continuous t-conorm and ߤ , ߭ are 

fuzzy sets in ܺ × (0, ∞)(݅. , ߤ  .݁ ߭: ܺ × (0, ∞) → [0,1]) satisfying the following conditions: for all ݔ, ݕ ∈ ܺ  and  ݐ, ݏ > .ࡺࡲࡵ) " ,0 ૚) μ(ݔ, (ݐ + ,ݔ)߭ (ݐ ≤ .ࡺࡲࡵ) , 1 ૛) μ(ݔ, (ݐ > .ࡺࡲࡵ) , 0 ૜) μ(ݔ, (ݐ = 1 if and only if  ݔ = .ࡺࡲࡵ) ,0 ૝) μ(ݔߙ, (ݐ = μ ቀݔ, ௧|ఈ|ቁfor each ࡺࡲࡵ) ,{0}|ܨ. ૞) μ(ݔ + ,ݕ ݐ + (ݏ ≥ μ(ݔ, (ݐ ∗ μ(ݕ, .ࡺࡲࡵ) ,(ݏ ૟) μ(ݔ ,•) ∶  (0 , ∞)  → [0 ,1]is continuous, (ࡺࡲࡵ. ૠ) lim௧→ஶ μ(ݔ, (ݐ  = 1 andlim௧→଴ μ(ݔ , (ݐ  = .ࡺࡲࡵ) ,0 ૡ)  ߭(ݔ, (ݐ < .ࡺࡲࡵ) ,1 ,ݔ)߭  (ૢ (ݐ = 0 if and only if  ݔ = .ࡺࡲࡵ) ,0 ૚૙)  ߭(ݔߙ, (ݐ = ߭ ቀݔ, ௧|ఈ|ቁfor each ࡺࡲࡵ) ,{0}|ܨ. ૚૚) ߭(ݔ + ,ݕ ݐ + (ݏ ≤ ,ݔ)߭  (ݐ  ◊ ,ݕ)߭  .ࡺࡲࡵ) (ݏ ૚૛) ߭(ݔ ,•) ∶  (0, ∞) →  [0 ,1]is continuous . (ࡺࡲࡵ. ૚૜) lim௧→ஶ ,ݔ)߭ (ݐ = 0 andlim௧→଴ ,ݔ)߭ (ݐ  = 1. 
 

Definition (2.4) [12]: 

Let ܺ be a universe and ܧ be a set of parameters. Let ܲ(ܺ) denote the power set of ܺ.  

A pair (ܨ, :ܨ is a mapping given by ܨ is called a soft set over ܺ, where (ܧ ܧ → ܲ(ܺ). 
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In other words, a soft set over ܺ is a parameterized family of subsets of the universe ܺ.  

" 

Definition (2.5) [11]:  

(1)A soft set (ܨ, ݁ over ܺ is said to be null soft set denoted by ∅, if for all(ܧ ∈ ,ܧ (݁)ܨ = ∅. (૛)"A soft set (ܨ, ݁ over ܺ is said to be an absolute soft set denoted by ෨ܺ, if for all(ܧ ∈ ,ܧ (݁)ܨ =ܺ." 

 

Definition (2.6) [6]:  

Let ܴ be the set of real and ܤ(ܴ) be the collection of all non-empty bounded subsets of ܴ and ܧ 

taken a set of parameters. Then a mapping ܨ: ܧ →  is called a soft real set. If a soft real set is a (ܴ)ܤ

singleton soft set, it will be called a soft real number and denoted by ̃ݎ, ,ݏ̃  .etc ݐ̃

" 

Remarks (2.7) [6]:  

(1)0෨, 1෨are the soft real numbers where 0෨(݁) = 0 , 1෨(݁) = 1, ∀݁ ∈  .(ݕ݈݁ݒ݅ݐܿ݁݌ݏ݁ݎ) ܧ
(2) The set of all soft real numbers denoted by ܴ(ܧ) and the set of all non-negative soft real numbers 

by ܴ(ܧ)∗.  

 

Definition(2.8)[6]: 

Let ̃ݎ,  :be two soft real numbers, then the following statements ݏ̃

ݎ̃ (1 ≤෩ (݁)ݎ̃ ݂݅  ݏ̃ ≤ ݁  ݈݈ܽ ݎ݋݂ (݁)ݏ̃ ∈  ;ܧ
ݎ̃ (2 ≥෩ (݁)ݎ̃ ݂݅  ݏ̃ ≥ ݁  ݈݈ܽ ݎ݋݂ (݁)ݏ̃ ∈  ;ܧ
ݎ̃ (3 <෥ (݁)ݎ̃ ݂݅  ݏ̃ < ݁  ݈݈ܽ ݎ݋݂ (݁)ݏ̃ ∈  ;ܧ
ݎ̃ (4 >෥ (݁)ݎ̃ ݂݅  ݏ̃ > ݁  ݈݈ܽ ݎ݋݂ (݁)ݏ̃ ∈   ;ܧ

hold.  

 

Definition(2.9)[17]: 

Let ܺ be a vector space over a field ܭ and let ܧ be a parameter set. Let (ܨ,  .ܺ be a soft set over (ܧ

The soft set (ܨ, ݁ ෤௘ if there is exactly oneݔ is said to be a soft vector and denoted by (ܧ ∈  such ,ܧ

that ܨ(݁) = ݔ for some {ݔ} ∈ ܺ and ܨ(݁ᇱ) = ∅, ∀݁ᇱ ∈  .{݁}/ܧ

The set of all soft vectors over ෨ܺ will be denoted by ܸܵ൫ ෨ܺ൯.  

 

Definition(2.10)[17]: 
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Two soft vectors ݔ෤௘ , ݁ ෤௘ᇲ are said to be equal ifݕ = ݁ᇱ ܽ݊݀ ݔ = ෤௘ݔ Thus.ݕ  ≠ ෤௘ᇲݕ ⟺ ݔ ≠ ݁ ݎ݋ ݕ ≠݁ᇱ. 
Proposition(2.11)[17]: 

The set ܸܵ൫ ෨ܺ൯ is a vector space according to the following operations: 

෤௘ݔ (1 + ෤௘ᇲݕ = ݔ) + ෫(ݕ ൫௘ା௘ᇲ൯ ݂ݔ  ݕݎ݁ݒ݁ ݎ݋෤௘ , ෤௘ᇲݕ ∈෥ ܸܵ൫ ෨ܺ൯.  
.ݎ̃ (2 ෤௘ݔ = ෤௘ݔfor every(௥௘)(෦ݔݎ)  ∈෥ ܸܵ൫ ෨ܺ൯and for every soft real number̃ݎ. 

 

Definition(2.12)[17.5]: 

Let ܸܵ൫ ෨ܺ൯ be a soft vector space. Then a mapping ‖∙‖: ܸܵ൫ ෨ܺ൯ → ܴା(ܧ) is said to be a soft norm on ܸܵ൫ ෨ܺ൯, if ‖∙‖ satisfies the following conditions: 

‖෤௘ݔ‖ (1 ≥෩ 0෨ ܽ݊݀ ‖ݔ෤௘‖ = 0෨  ⟺ ෤௘ݔ  =  .෨଴ߠ

.ݎ̃‖ (2 ‖෤௘ݔ = ෤௘ݔ ෤௘‖for allݔ‖|ݎ̃| ∈෥ ܸܵ൫ ෨ܺ൯ and for every soft scalar ̃ݎ. 

෤௘ݔ‖ (3 + ‖෤௘ᇲݕ ≤෩ ‖෤௘ݔ‖ + , ෤௘ݔ ෤௘ᇲ‖for allݕ‖ ෤௘ᇲݕ ∈෥ ܸܵ൫ ෨ܺ൯. 

The soft vector space ܸܵ൫ ෨ܺ൯ with a soft norm ‖. ‖ on ෨ܺ is said to be a soft normed linear space and is 

denoted by ൫ ෨ܺ, ‖. ‖൯. 
 

Definition (2.13)[3]:  

The 3-tuple ൫ ෨ܺ, Γ,∗൯ is said to be a fuzzy soft normed linear space (In short, FSNLS) if  ෨ܺ be an 

absolute soft linear space over the field K, ∗ is a continuous t-norm, ܴ(ܧ)∗ is the set of all positive 

soft real numbers, ܵܵܲ൫ ෨ܺ൯  denote the set of all soft points on ෨ܺ  and Γ  is a fuzzy set in ෨ܺ .݅)∗(ܧ)ܴ× ݁. Γ ∶ ෨ܺ × ∗(ܧ)ܴ → [0,1])  satisfying the following conditions: for all ݔ෤௘ , ෤௘ᇲݕ ∈෥ ܵܵܲ൫ ෨ܺ൯, ,ݐ̃ ݏ̃ >෥ 0෨ ܽ݊݀ ෨݇ ∈෥ .ࡺࡿࡲ) , ܭ  ૚) Γ(ݔ෤௘ , (ݐ̃ > .ࡺࡿࡲ) ,0 ૛)Γ(ݔ෤௘ , (ݐ̃ = 1 if and only if  ݔ෤௘ = .ࡺࡿࡲ) ,෨଴ߠ ૜)Γ൫ ෨݇. , ෤௘ݔ ൯ݐ̃ = Γ ൬ݔ෤௘ , ௧ሚห௞෨ ห൰and ෨݇ ≠ 0෨, ,  (ࡺࡿࡲ. ૝)Γ(ݔ෤௘ + , ෤௘ᇲݕ ݐ̃ + (ݏ̃ ≥෩ Γ(ݔ෤௘ , (ݐ̃  ∗  Γ(ݕ෤௘ᇲ , .ࡺࡿࡲ) ,(ݏ̃ ૞)Γ(ݔ෤௘ ,•)isa continuous non-decreasing function of ܴ(ܧ)∗ and lim௧ሚ→ஶ Γ(ݔ෤௘ , (ݐ̃ = 1   
 

 

3. Main Results 
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Definition (3.1): 

The 5-tuple ൫ ෨ܺ, ∆, ∇,∗,⋄൯ is said to be an intuitionistic fuzzy soft metric space (In short, IFSMS) if  ෨ܺis an arbitrary absolute soft set, ∗,⋄ is a continuous t-norm, ܴ(ܧ)∗ is the set of all positive soft real 

numbers, ܵܵܲ൫ ෨ܺ൯  denote the set of all soft points on ෨ܺ  and ∆, ∇  is a fuzzy set in ܵܵܲ൫ ෨ܺ൯ ×ܵܵܲ൫ ෨ܺ൯ × .݅)∗(ܧ)ܴ ݁.  ∆, ∇∶ ܵܵܲ൫ ෨ܺ൯ × ܵܵܲ൫ ෨ܺ൯ × ∗(ܧ)ܴ → [0,1])  satisfying the following 

conditions: for allݔ෤௘భ , ,෤௘మݕ ௘యݖ̃ ∈෥ ܵܵܲ൫ ෨ܺ൯, ,ݐ̃ ݏ̃ >෥ 0෨, (ࡹࡿࡲࡵ. ૚) ∆൫ݔ෤௘భ  , , ෤௘మݕ ൯ݐ̃ + ∇൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ ≤ .ࡹࡿࡲࡵ) 1 ૛) ∆൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ > .ࡹࡿࡲࡵ) ,0 ૜)∆൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ = 1 if and only if  ݔ෤௘భ = .ࡹࡿࡲࡵ) ,෤௘మݕ ૝) ∆൫ݔ෤௘భ  , ,෤௘మݕ ൯ݐ̃ = ∆൫ݕ෤௘మ, ,෤௘భݔ .ࡹࡿࡲࡵ) ,൯ݐ̃ ૞)∆൫ݔ෤௘భ , , ෤௘మݕ ݐ̃ + ൯ݏ̃ ≥෩ ∆൫ݔ෤௘భ  , ௘యݖ̃ , ൯ݐ̃  ∗  ∆൫̃ݖ௘య , , ෤௘మݕ .ࡹࡿࡲࡵ) ,൯ݏ̃ ૟)∆൫ݔ෤௘భ , :෤௘మ ,•൯ݕ ∗(ܧ)ܴ → [0,1]is continuous; (ࡹࡿࡲࡵ. ૠ) ∇(ݔ෤௘ , (ݐ̃ < .ࡹࡿࡲࡵ) ,1 ૡ)∇൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ = 0 if and only if  ݔ෤௘భ = .ࡹࡿࡲࡵ) ,෤௘మݕ ૢ) ∇൫ݔ෤௘భ  , ,෤௘మݕ ൯ݐ̃ = ∇൫ݕ෤௘మ , ෤௘భݔ , .ࡹࡿࡲࡵ)  , ,൯ݐ̃ ૚૙)∇൫ݔ෤௘భ , , ෤௘మݕ ݐ̃ + ൯ݏ̃ ≤෩ ∇൫ݔ෤௘ , ௘యݖ̃ , ൯ݐ̃  ⋄  ∇൫̃ݖ௘య, , ෤௘ᇲݕ .ࡹࡿࡲࡵ) ,൯ݏ̃ ૚૚)∇൫ݔ෤௘భ , :෤௘మ ,•൯ݕ ∗(ܧ)ܴ → [0,1]is continuous. 

 

Definition (3.2): 

The 5-tuple ൫ ෨ܺ, ζ, ൯⋄,∗,ߟ  is said to be an intuitionistic fuzzy soft normed linear space (In short, 

IFSNLS) if  ෨ܺbe an absolute soft linear space over the field K, ∗,⋄ is a continuous 

t-norm, ܴ(ܧ)∗ is the set of all positive soft real numbers, ܵܵܲ൫ ෨ܺ൯ denote the set of all soft points on ෨ܺ and ζ, is a fuzzy set in ෨ܺ ߟ × .݅)∗(ܧ)ܴ ݁. ζ , ߟ ∶ ܵܵܲ൫ ෨ܺ൯ × ∗(ܧ)ܴ → [0,1]) satisfying the following 

conditions: for all ݔ෤௘ , ෤௘ᇲݕ ∈෥ ܵܵܲ൫ ෨ܺ൯, ,ݐ̃ ݏ̃ >෥ 0෨ ܽ݊݀ ෨݇ ∈෥ .ࡺࡿࡲࡵ) , ܭ  ૚) ζ(ݔ෤௘ , (ݐ̃ + , ෤௘ݔ)ߟ (ݐ̃ ≤ .ࡺࡿࡲࡵ) 1 ૛) ζ(ݔ෤௘ , (ݐ̃ > .ࡺࡿࡲࡵ) ,0 ૜)ζ(ݔ෤௘ , (ݐ̃ = 1 if and only if  ݔ෤௘ = .ࡺࡿࡲࡵ) ,෨଴ߠ ૝)ζ൫ ෨݇. , ෤௘ݔ ൯ݐ̃ = ζ ൬ݔ෤௘ , ௧ሚห௞෨ ห൰and ෨݇ ≠ 0෨ .ࡺࡿࡲࡵ) , ૞)ζ(ݔ෤௘ + , ෤௘ᇲݕ ݐ̃ + (ݏ̃ ≥෩ ζ(ݔ෤௘ , (ݐ̃  ∗  ζ(ݕ෤௘ᇲ  ,  ,(ݏ̃
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.ࡺࡿࡲࡵ) ૟)ζ(ݔ෤௘ ,•)is a continuous non-decreasing function of ܴ(ܧ)∗ and lim௧ሚ→ஶ ζ(ݔ෤௘ , (ݐ̃ = .ࡺࡿࡲࡵ) 1 ૠ)ݔ)ߟ෤௘ , (ݐ̃ < .ࡺࡿࡲࡵ) ,1 ૡ)ݔ)ߟ෤௘ , (ݐ̃ = 0 if and only if  ݔ෤௘ = .ࡺࡿࡲࡵ) ,෨଴ߠ ൫ߟ(ૢ ෨݇. , ෤௘ݔ ൯ݐ̃ = ߟ ൬ݔ෤௘ , ௧ሚห௞෨ ห൰and ෨݇ ≠ 0෨, ,  (ࡺࡿࡲࡵ. ૚૙)ݔ)ߟ෤௘ + , ෤௘ᇲݕ ݐ̃ + (ݏ̃ ≤෩ , ෤௘ݔ)ߟ (ݐ̃  ⋄ , ෤௘ᇲݕ)ߟ  .ࡺࡿࡲࡵ) ,(ݏ̃ ૚૚)ߟ(ݔ෤௘ ,•)is a continuous non-increasing function of ܴ(ܧ)∗ and lim௧ሚ→ஶ , ෤௘ݔ)ߟ (ݐ̃ = 0 

Furthermore, assume that  ൫ ෨ܺ, ζ, .ࡺࡿࡲࡵ) :൯ satisfying the following conditions⋄,∗,ߟ ૚૛) ߙ ∗ ߙ = ߙ  and  ߙ ◊ ߙ = ,  ߙ ߙ∀ ∈ .ࡺࡿࡲࡵ) ,[0,1] ૚૜)ζ(ݔ෤௘ , (ݐ̃ > 0 andݔ)ߟ෤௘ , (ݐ̃ < 1, ݐ̃ ∀ >෥ 0෨  ⟹ ෤௘ݔ  =  " . ෨଴ߠ

 

Example(3.3): 

Let൫ ෨ܺ, ‖. ‖൯be a soft normed linear space, and let ܽ ∗ ܾ = ܽ. ܾ and ܽ ⋄ ܾ = ݉݅݊{1, ܽ + ,ܽ ݈݈ܽ ݎ݋݂ {ܾ ܾ ∈ [0,1], ζ, is a fuzzy set in ܵܵܲ൫ߟ ෨ܺ൯ × , ෤௘ݔ)defined as: ζ ∗(ܧ)ܴ (ݐ̃ = ௛(௧ሚ)೙௛(௧ሚ)೙ା௠‖௫෤೐‖ , ෤௘ݔ)ߟ  ݀݊ܽ   (ݐ̃ = ௠‖௫෤೐‖௞(௧ሚ)೙ା௠‖௫෤೐‖for all ℎ, ݇, ݉, ݊ ∈ ܴା. 
Then ൫ ෨ܺ, ζ,  .൯ is an IFSNLS⋄,∗,ߟ

In particular, if ℎ = ݇ = ݉ = ݊ = 1, we have ζ(ݔ෤௘ , (ݐ̃ = ௧ሚ௧ሚା‖௫෤೐‖ and ݔ)ߟ෤௘ , (ݐ̃ = ‖௫෤೐‖௧ሚା‖௫෤೐‖ 

for all  ̃ݐ >෥ 0෨ , 

In this case, we said ൫ ෨ܺ, ζ,  .൯ standard intuitionistic fuzzy soft normed linear space⋄,∗,ߟ

 

Definition (3.4): 

Let  ൫ ෨ܺ, ζ, ෤௘ೕ௡ݔ൯ be an intuitionistic fuzzy soft normed linear space and let ቄ⋄,∗,ߟ ቅ be a sequence of soft 

vectors in ෨ܺ, then: 

1)A sequence ቄݔ෤௘ೕ௡ ቅ is said to be converges to ݔ෤௘ೕ଴  w.r.t. (ζ, ߙif for each ,(ߟ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨, there 

exists݊଴ ∈ ܼା such that  ζ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , ቁݐ̃ >෥ 1 − ߟ and ߙ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ , ቁݐ̃ <෥ ݊ for every ߙ ≥ ݊଴. 
(or equivalently lim௧ሚ→ஶ ζ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , ቁݐ̃ = 1 and lim௧ሚ→ஶ ߟ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , ቁݐ̃ = 0, ݐ̃ ݏܽ → ∞).  

2) A sequence ቄݔ෤௘ೕ௡ ቅ is said to be Cauchy sequence w.r.t. (ζ, ߙ if for each ,(ߟ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨, 
there exists݊଴ ∈ ܼା  such that  ζ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ >෥ 1 − ߟ and ߙ ቀݔ෤௘ೕ௡ − ,෤௘ೕ௠ݔ ቁݐ̃ <෥ ,݊ for every ߙ ݉ ≥݊଴. 
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(or equivalently lim௧ሚ→ஶ ζ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ = 1 and lim௧ሚ→ஶ ߟ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ = 0, ݐ̃ ݏܽ → ∞).  

 

Definition (3.5): 

Let ൫ ෨ܺ, ζ, ൯ be an intuitionistic fuzzy soft normed linear space. Then ൫⋄,∗,ߟ ෨ܺ, ζ,  ൯ is said to be⋄,∗,ߟ

complete if every Cauchy sequence in ܵܵܲ൫ ෨ܺ൯ converges to a soft vector of ܵܵܲ൫ ෨ܺ൯. 

 

Definition (3.6): 

Let ൫ ෨ܺ, ζ, ෤௘భݔ൫ܤ ൯ be an intuitionistic fuzzy soft normed linear space. Then open ball⋄,∗,ߟ , ,ݎ  ൯, theݐ̃

closed ball ݔൣܤ෤௘భ, ,ݎ ൧ݐ̃  and a sphere ܵ൫ݔ෤௘భ, ,ݎ ൯ݐ̃  with center at ݔ෤௘భ ∈෥ ܵܵܲ൫ ෨ܺ൯and radius  0 < ݎ <1, ݐ̃ >෥ 0෨  are defined as follows: ܤ൫ݔ෤௘భ, ,ݎ ൯ݐ̃ = ൛ݕ෤௘మ ∈෥ ܵܵܲ൫ ෨ܺ൯: ζ൫ݔ෤௘భ − ෤௘మݕ  , ൯ݐ̃ >෥ 1 − ෤௘భݔ൫ߟ ݀݊ܽ ݎ − , ෤௘మݕ ൯ݐ̃ <෥ ෤௘భݔൣܤ ൟ ݎ , ,ݎ ൧ݐ̃ = ൛ݕ෤௘మ ∈෥ ܵܵܲ൫ ෨ܺ൯: ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ ≥෩ 1 − ෤௘భݔ൫ߟ ݀݊ܽ ݎ − , ෤௘మݕ ൯ݐ̃ ≤෩ ,෤௘భݔൟ ܵ൫ ݎ ,ݎ ൯ݐ̃ = ൛ݕ෤௘మ ∈෥ ܵܵܲ൫ ෨ܺ൯: ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ = 1 − ෤௘భݔ൫ߟ ݀݊ܽ ݎ − , ෤௘మݕ ൯ݐ̃ =  .ൟ ݎ
 

Definition (3.7): 

Let ൫ ෨ܺ, ζ, be a subset of  ܵܵܲ൫ ܣ ൯ be an intuitionistic fuzzy soft normed linear space and⋄,∗,ߟ ෨ܺ൯ . Then: 

1) ܣ is said to be open set if for each ݔ෤௘భ ∈෥ ܣ , there exists ̃ݐ >෥ 0෨ ܽ݊݀ 0 < ݎ < 1  such that ܤ൫ݔ෤௘భ, ,ݎ ൯ݐ̃ ⊆෥  .ܣ 

෤௘ೕ௡ݔis said to be closed set if for any sequence ቄܣ(2 ቅ in  ܣ converges to ݔ෤௘ೕ଴ ∈෥  .ܣ
ݐ̃ is said to be bounded set if there existsܣ(3 >෥ 0෨ ܽ݊݀ 0 < ݎ < 1 such that ζ(ݔ෤௘ , (ݐ̃ >෥ 1 − , ෤௘ݔ)ߟ  ݀݊ܽ ݎ (ݐ̃ <෥ ,ݎ ෤௘ݔ ∀ ∈෥  .ܣ

෤௘ೕ௡ݔis said to be compact set if for any sequence ቄܣ(4 ቅ in  ܣ has s subsequence is converging to an 

element of ܣ. 
 

 

Theorem (3.8): 

In intuitionistic fuzzy soft normed linear space the intersection finite numbers of open sets is open. 

Proof 



JJournal of College of Education for Pure Sciences 
Volume 8, Number 2, June 2018 

Website: jceps.utq.edu.iq                                                                                Email: jceps@eps.utq.edu.iq 
 

     
٢١٧

Let ൫ ෨ܺ, ζ, :௜ܤ} ൯ be an IFSNLS and let⋄,∗,ߟ ݅ = 1,2,3, … . , ݊}  be a finite collection of open set in 

IFSNLS, 

Let ܪ = ௜ܤ} : ݅ = 1,2,3, … . , ݊} we must to prove ܪ is open set. 

Let ݔ෤௘ ∈෥ ܪ ⟹ ෤௘ݔ ∈෥ , ௜ܤ ∀݅ = 1,2,3, … . , ݊  and  ܤ௜ open set ∀݅ ⟹ ௜ݎ∃ ∈ ప෥ݐ ݀݊ܽ (0,1) >෥ 0෨ ݏ. .ݐ ,෤௘ݔ)ܤ ,௜ݎ (ప෥ݐ ⊆෥ ,௜ܤ ݅ = 1,2,3, … . . , ݊ 

Let ݐ௞෥ = ଵ෥ݐ}ݔܽ݉ , ଶ෥ݐ , ଷ෥ݐ , … . , ௡෥ݐ ௞ݎ ݀݊ܽ { = ,ଵݎ}݊݅݉ ,ଶݎ ,ଷݎ … , ⟹ {௡ݎ ,෤௘ݔ)ܤ ,௞ݎ ௞෥ݐ ) ⊆෥ ݅ ݈݈ܽ ݎ݋݂ ௜ܤ = 1,2,3, … , ݊ ⟹ ,෤௘ݔ)ܤ ,௞ݎ ௞෥ݐ ) ⊆෥∩ ௜ܤ   ⟹ ,෤௘ݔ)ܤ ,௞ݎ ௞෥ݐ ) ⊆෥ ⟹ ܪ  ∎        .is open setܪ

 

Theorem (3.9): 

In intuitionistic fuzzy soft normed linear space, the union of an arbitrary collection of open sets is 

open. 

Proof 

Let ൫ ෨ܺ, ζ, ߣ :ఒܩ} ൯be an IFSNLS and let⋄,∗,ߟ ∈ Λ} be arbitrary collection of open set in ෨ܺ. 

Let ܩ =∪ ߣ :ఒܩ} ∈ Λ} we must prove ܩ is open set, 

Now, let ݔ෤௘ ∈෥ ෤௘ݔ  ℎ݁݊ݐ  ܩ ∈෥ ఒܩ  for some  ߣ ∈ Λ 

Since ܩఒ is open set ⟹there exist ݎ ∈ (0,1), ݐ̃ >෥ 0෨ s.t. ݔ)ܤ෤௘, ,ݎ (ݐ̃ ⊆෥ ఒܩ  and since ܩఒ ⊆෥ ⟹ ܩ ,෤௘ݔ)ܤ ,ݎ (ݐ̃ ⊆෥ ⟹ ܩ  ∎       .is open setܩ

 

Theorem (3.10): 

Let ൫ ෨ܺ, ζ, ܤ is open set in soft linear space ෨ܺ andܣ ൯ be an intuitionistic fuzzy soft normed linear space if⋄,∗,ߟ ⊆෥ ෨ܺ then ܣ +  .is open setin ෨ܺ ܤ

Proof 

Let ݔ෤௘ ∈෥ ܵܵܲ൫ ෨ܺ൯ and ෤ܽ௘ᇲ ∈෥  ܣ

Since ܣ is open set ⟹there exist ݎ ∈ (0,1), ݐ̃ >෥ 0෨ s.t. ܤ( ෤ܽ௘ᇲ, ,ݎ (ݐ̃ ⊆෥ ⟹ ܣ )ܤ ෤ܽ௘ᇲ, ,ݎ (ݐ̃ + ෤௘ݔ ⊆෥ ܣ + ⟹ ෤௘ݔ )ܤ ෤ܽ௘ᇲ + , ෤௘ݔ ,ݎ (ݐ̃ ⊆෥ ܣ + ⟹ ෤௘ݔ ܣ + ෤௘ݔ ݈݈ܽ ݎ݋݂ ෤௘is open set in ෨ܺݔ ∈෥ ܵܵܲ൫ ෨ܺ൯ and since ܣ + ܤ =∪ ܣ} + ܾ: ܾ ∈  {ܤ
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⟹ ܣ +  ∎      .is open set in ෨ܺܤ

 

Theorem (3.11): 

Every convergent sequence is Cauchy sequence. 

Proof 

Let ቄݔ෤௘ೕ௡ ቅ be a sequence in an IFSNLS ൫ ෨ܺ, ζ, ෤௘ೕ௡ݔ൯. Consider ቄ⋄,∗,ߟ ቅ converges to  ݔ෤௘ೕ଴ . ⟹if for each ߙ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨, there exist ݊଴ ∈ ܼା such that  ζ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , ቁݐ̃ >෥ 1 − ߟand ߙ ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ , ቁݐ̃ <෥ ݊ for every ߙ ≥ ݊଴. ⟹ ζ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ =  ζ ቀݔ෤௘ೕ௡ − ෤௘ೕ௠ݔ + ෤௘ೕ଴ݔ − ෤௘ೕ଴ݔ  ,  ቁݐ̃

= ζ ൬ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ ቁ + ቀݔ෤௘ೕ௠ − ෤௘ೕ଴ݔ ቁ , ൰ݐ̃ ≥෩ ζ ቆݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , 2ቇݐ̃ ∗ ζ ቆݔ෤௘ೕ௠ − ෤௘ೕ଴ݔ  , 2ቇ >෥ݐ̃ (1 − (ߙ ∗ (1 − (ߙ = 1 −  ,ߙ
And ߟ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ = ߟ  ቀݔ෤௘ೕ௡ − ෤௘ೕ௠ݔ + ෤௘ೕ଴ݔ − ෤௘ೕ଴ݔ  ,  ቁݐ̃

= ߟ ൬ቀݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ ቁ + ቀݔ෤௘ೕ௠ − ෤௘ೕ଴ݔ ቁ  , ൰ݐ̃ ≤෩ ߟ ቆݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , 2ቇݐ̃ ⋄ ߟ ቆݔ෤௘ೕ௠ − ෤௘ೕ଴ݔ  , 2ቇ <෥ݐ̃ ߙ ⋄ ߙ = ⟹ ߙ ζ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ >෥  1 − ߟ  ݀݊ܽ ߙ ቀݔ෤௘ೕ௡ − , ෤௘ೕ௠ݔ ቁݐ̃ <෥ ,݊ ݕݎ݁ݒ݁ ݎ݋݂ ߙ ݉ ≥ ݊଴ ܽ݊݀  ߙ ∈ (0,1),  
Thus ቄݔ෤௘ೕ௡ ቅ is a Cauchy sequence.     ∎ 

 

Theorem (3.12): 

Limit of a sequence in an IFSNLS, if there exists is unique. 

Proof 

Let ቄݔ෤௘ೕ௡ ቅ be a sequence in an IFSNLS ൫ ෨ܺ, ζ, ൯, such that  lim௧ሚ→ஶ⋄,∗,ߟ ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ = 1 and lim௧ሚ→ஶ ߟ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ = 0 and  lim௧ሚ→ஶ ζ ቀݔ෤௘ೕ௡ − ෤௘ᇲݔ  , ቁݐ̃ = 1 and lim௧ሚ→ஶ ߟ ቀݔ෤௘ೕ௡ − , ෤௘ᇲݔ ቁݐ̃ = 0 are two limits of the sequence ቄݔ෤௘ೕ௡ ቅ. 

Then by definition there exists positive integers ݊ଵ , ݊ଶ such that  ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ >෥  1 − ߟ  ݀݊ܽ   ߙ ቀݔ෤௘ೕ௡ − ,  ෤௘ݔ ቁݐ̃ <෥ ݊ ݕݎ݁ݒ݁ ݎ݋݂ ߙ ≥ ݊ଵ ܽ݊݀ ߙ ∈ (0,1) 
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And ζ ቀݔ෤௘ೕ௡ − ෤௘ᇲݔ  , ቁݐ̃ >෥  1 − ߟ  ݀݊ܽ  ߙ ቀݔ෤௘ೕ௡ − ,  ෤௘ᇲݔ ቁݐ̃ <෥ ݊ ݕݎ݁ݒ݁ ݎ݋݂ ߙ ≥ ݊ଶ ܽ݊݀ ߙ ∈ (0,1) 

Choose  ݊ ≥ ݊଴ , ݊଴ = ݉݅݊{݊ଵ , ݊ଶ} ζ(ݔ෤௘ − ෤௘ᇲݔ  , (ݐ̃ = ζ ቀݔ෤௘ − ෤௘ೕ௡ݔ + ෤௘ೕ௡ݔ − ෤௘ᇲݔ  , ቁݐ̃ = ζ ൬ቀݔ෤௘ೕ௡ − ෤௘ቁݔ + ቀݔ෤௘ೕ௡ − ෤௘ᇲݔ ቁ  ,  ൰ݐ̃

≥ ෪ζ ቆݔ෤௘ೕ௡ − , ෤௘ݔ 2ቇݐ̃ ∗ ζ ቆݔ෤௘ೕ௡ − ෤௘ᇲݔ  , 2ቇݐ̃ >෥ (1 − (ߙ ∗ (1 − (ߙ = 1 −   ,ߙ
෤௘ݔ)ߟ − , ෤௘ᇲݔ (ݐ̃ = ߟ ቀݔ෤௘ − ෤௘ೕ௡ݔ + ෤௘ೕ௡ݔ − , ෤௘ᇲݔ ቁݐ̃ = ߟ ൬ቀݔ෤௘ೕ௡ − ෤௘ቁݔ + ቀݔ෤௘ೕ௡ − , ෤௘ᇲቁݔ  ൰ݐ̃

≤෩ ߟ ቆݔ෤௘ೕ௡ − , ෤௘ݔ 2ቇݐ̃ ⋄ ߟ ቆݔ෤௘ೕ௡ − , ෤௘ᇲݔ 2ቇݐ̃ <෥ ⋄ ߙ ߙ  = ⟹ ,ߙ ζ(ݔ෤௘ − ෤௘ᇲݔ  , (ݐ̃ >෥ (1 − ෤௘ݔ)ߟ   ݀݊ܽ  (ߙ − , ෤௘ᇲݔ (ݐ̃ <෥ ⟹ ߙ lim௡→ஶ ζ(ݔ෤௘ − , ෤௘ᇲݔ (ݐ̃ = 1 and lim௡→ஶ ෤௘ݔ)ߟ − , ෤௘ᇲݔ (ݐ̃ = 0 ⟹ ζ(ݔ෤௘ − , ෤௘ᇲݔ (ݐ̃ = 1 andݔ)ߟ෤௘ − , ෤௘ᇲݔ (ݐ̃ = 0 

By using the conditions (ࡺࡿࡲࡵ. ૜)and  (ࡺࡿࡲࡵ. ૡ), we get ݔ෤௘ − ෤௘ᇲݔ = ෨଴ߠ ⟹ ෤௘ݔ  = .෤௘ᇲݔ ∎ 

Theorem (3.13): 

Let ቄݔ෤௘ೕ௡ ቅ , ൛ݕ෤௘೔௡ ൟ be a sequences in IFSNLS൫ ෨ܺ, ζ, ଵߙ ൯ and for all⋄,∗,ߟ ∈ (0,1) there existsߙ ∈ (0,1) 

such that  ߙ ∗ ߙ ≥ ߙ  ݀݊ܽ  ଵߙ ⋄ ߙ ≥  :ଵߙ

1)  If  ݔ෤௘ೕ௡ → ෤௘ೕ௡ݔ̃ܿ  ℎ݁݊ݐ   ෤௘ݔ → , ෤௘ݔ̃ܿ ܿ̃ ∈෥  .(݈݂݀݁݅ ݏ݅ ܭ)൛0෨ൟ\ܭ
2)  If  ݔ෤௘ೕ௡ → ෤௘೔௡ݕ ݀݊ܽ  ෤௘ݔ → ෤௘ᇲݕ ෤௘ೕ௡ݔ  ℎ݁݊ݐ   + ෤௘೔௡ݕ → ෤௘ݔ + ෤௘ᇲݕ  . 
Proof 

1) Since  ݔ෤௘ೕ௡ → ⟹ ෤௘ݔ ߙ ℎܿܽ݁ ݎ݋݂ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨ , ଴݊ ݏݐݏ݅ݔ݁ ݁ݎℎ݁ݐ ∈ ܼାsuch that   ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ >෥ 1 − ߟ   ݀݊ܽ ߙ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ <෥ ݊ ݈݈ܽ ݎ݋݂  ߙ ≥ ݊଴. 
put̃ݐ = ௧ሚభ|௖̃| ଵݐ̃  ݐℎܽݐ ℎܿݑݏ   >෥ 0෨ , ܿ̃ ∈෥  ൛0෨ൟ/ܭ

ζ ቀܿ̃ݔ෤௘ೕ௡ − , ෤௘ݔ̃ܿ ଵቁݐ̃ = ζ ቆݔ෤௘ೕ௡ − , ෤௘ݔ ଵ|ܿ̃|ቇݐ̃ = ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ >෥ 1 −  ߙ

andߟ ቀܿ̃ݔ෤௘ೕ௡ − , ෤௘ݔ̃ܿ ଵቁݐ̃ = ߟ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ௧ሚభ|௖̃|ቁ = ߟ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ቁݐ̃ <෥ ߙ ⟹ ෤௘ೕ௡ݔ̃ܿ →  . ෤௘ݔ̃ܿ
2)Since  ݔ෤௘ೕ௡ →  ෤௘ݔ
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⟹ ߙ ℎܿܽ݁ ݎ݋݂ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨ , ଵ݊ ݏݐݏ݅ݔ݁ ݁ݎℎ݁ݐ ∈ ܼାsuch that   ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ௧ሚଶቁ >෥ 1 −  ߙ

ߟ   ݀݊ܽ  ቆݔ෤௘ೕ௡ − , ෤௘ݔ 2ቇݐ̃ <෥ ݊ ݈݈ܽ ݎ݋݂  ߙ ≥ ݊ଵ 

And sinceݕ෤௘೔௡ → ⟹ ෤௘ᇲݕ ߙ ℎܿܽ݁ ݎ݋݂ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨ , ଶ݊ ݏݐݏ݅ݔ݁ ݁ݎℎ݁ݐ ∈ ܼାsuch that   ζ ቀݕ෤௘ೕ௡ − , ෤௘ᇲݕ ௧ሚଶቁ >෥ 1 −  ߙ

ߟ   ݀݊ܽ ቆݕ෤௘ೕ௡ − , ෤௘ᇲݕ 2ቇݐ̃ <෥ ݊ ݈݈ܽ ݎ݋݂  ߙ ≥ ݊ଶ. 
Take݊଴ = ݉݅݊{݊ଵ, ݊ଶ}  ݂ߙ ݈݈ܽ ݎ݋ ∈ (0,1), there exists ݊଴ ∈ ܼା, ζ (ݕݎܽݎݐܾ݅ݎܽ ݏ݅ ߙ) ൬ቀݔ෤௘ೕ௡ + ෤௘೔௡ቁݕ − ෤௘ݔ) + ෤௘ᇲݕ ) , ൰ݐ̃

= ζ ൬ቀݔ෤௘ೕ௡ − ෤௘ቁݔ + ൫ݕ෤௘೔௡ − ෤௘ᇲݕ ൯ , ൰ݐ̃ ≥෩ ζ ቆݔ෤௘ೕ௡ − , ෤௘ݔ 2ቇݐ̃ ∗ ζ ቆݕ෤௘೔௡ − , ෤௘ᇲݕ 2ቇݐ̃ >෥ (1 − ∗(ߙ (1 − (ߙ = 1 −  ߙ

And   ߟ ൬ቀݔ෤௘ೕ௡ + ෤௘೔௡ቁݕ − ෤௘ݔ) + ෤௘ᇲݕ ) , ൰ݐ̃
= ߟ ൬ቀݔ෤௘ೕ௡ − ෤௘ቁݔ + ൫ݕ෤௘೔௡ − ෤௘ᇲݕ ൯ , ൰ݐ̃ ≤෩ ߟ ቆݔ෤௘ೕ௡ − , ෤௘ݔ 2ቇݐ̃ ⋄ ߟ ቆݕ෤௘೔௡ − , ෤௘ᇲݕ 2ቇݐ̃ <෥ ߙ ⋄ ߙ =  ߙ

By taking lim݊ → ∞ lim௡→ஶ ζ ൬ቀݔ෤௘ೕ௡ + ෤௘೔௡ቁݕ − ෤௘ݔ) + ,(෤௘ᇲݕ ൰ݐ̃ = 1 ܽ݊݀ lim௡→ஶ ߟ ൬ቀݔ෤௘ೕ௡ + ෤௘೔௡ቁݕ − ෤௘ݔ) + ,(෤௘ᇲݕ ൰ݐ̃ = 0   ⟹ ෤௘ೕ௡ݔ + ෤௘೔௡ݕ → ෤௘ݔ +  ∎        .෤௘ᇲݕ

Theorem (3.14): 

Let ቄݔ෤௘ೕ௡ ቅ , ൛ݕ෤௘೔௡ ൟ be a sequences in IFSNLS൫ ෨ܺ, ζ, ෤௘ೕ௡ݔ ൯ such that⋄,∗,ߟ → ෤௘೔௡ݕ ݀݊ܽ  ෤௘ݔ → ෤௘ᇲݕ ,෤ߙ . ෨ߚ ∈෥ ෤݂ߙ൛0෨ൟthen\ܭ ቀݔ෤௘ೕ௡ ቁ + ෤௘೔௡൯ݕ෨݃൫ߚ → (෤௘ݔ)෤݂ߙ + ෤௘ᇲݕ)෨݃ߚ ) whenever  ݂ ܽ݊݀ ݃are two identity function. 

Proof 

Since  ݔ෤௘ೕ௡ → ⟹ ෤௘ݔ ߳ ℎܿܽ݁ ݎ݋݂ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨ , ଵ݊ ݏݐݏ݅ݔ݁ ݁ݎℎ݁ݐ ∈ ܼାsuch that   ζ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ௧ሚଶ|ఈ෥ |ቁ >෥ 1 − ߳ 

ߟ   ݀݊ܽ ቆݔ෤௘ೕ௡ − , ෤௘ݔ ෤|ቇߙ|2ݐ̃ <෥ ݊ ݈݈ܽ ݎ݋݂  ߳ ≥ ݊ଵ 

and since  ݕ෤௘೔௡ → ⟹ ෤௘ᇲݕ ߳ ℎܿܽ݁ ݎ݋݂ ∈ ݐ̃ ݀݊ܽ (0,1) >෥ 0෨ , ଶ݊ ݏݐݏ݅ݔ݁ ݁ݎℎ݁ݐ ∈ ܼାsuch that   ζ ൬ݕ෤௘೔௡ − , ෤௘ᇲݕ ௧ሚଶหఉ෩ห൰ >෥ 1 − ߳ 
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ߟ   ݀݊ܽ ቆݕ෤௘೔௡ − , ෤௘ᇲݕ ෨หቇߚ2หݐ̃ <෥ ݊ ݈݈ܽ ݎ݋݂  ߳ ≥ ݊ଶ. 
Take ݊଴ = ݉݅݊{݊ଵ, ݊ଶ}  ݂ݎ݋ ݈݈ܽ ߳ ∈ (0,1), there exists ݊଴ ∈ ܼା, ζ (ݕݎܽݎݐܾ݅ݎܽ ݏ݅ ߳) ቆ൬ߙ෤݂ ቀݔ෤௘ೕ௡ ቁ + ෤௘೔௡൯൰ݕ෨݃൫ߚ − ቀߙ෤݂(ݔ෤௘) + , ቁ(෤௘ᇲݕ)෨݃ߚ  ቇݐ̃

= ζ ቀߙ෤ ൬݂ ቀݔ෤௘ೕ௡ ቁ − ൰(෤௘ݔ)݂ + ෨ߚ ቀ݃൫ݕ෤௘೔௡൯ − , ቁ(෤௘ᇲݕ)݃ ቁݐ̃ ≥෩ ζ ቆ݂ ቀݔ෤௘ೕ௡ ቁ − , (෤௘ݔ)݂  ෤|ቇߙ|2ݐ̃

∗ ζ ቆ݃൫ݕ෤௘೔௡൯ − ෤௘ᇲݕ)݃ ) , ෨หቇߚ2หݐ̃ = ζ ቆݔ෤௘ೕ௡ − , ෤௘ݔ ෤|ቇߙ|2ݐ̃ ∗ ζ ቆݕ෤௘೔௡ − ෤௘ᇲݕ  , ෨หቇߚ2หݐ̃ >෥ (1 − ߳) ∗ (1 − ߳)= 1 − ߳ 

And  ߟ ቆ൬ߙ෤݂ ቀݔ෤௘ೕ௡ ቁ + ෤௘೔௡൯൰ݕ෨݃൫ߚ − ቀߙ෤݂(ݔ෤௘) + ෤௘ᇲݕ)෨݃ߚ )ቁ ,  ቇݐ̃

= ߟ ቀߙ෤ ൬݂ ቀݔ෤௘ೕ௡ ቁ − ൰(෤௘ݔ)݂ + ෨ߚ ቀ݃൫ݕ෤௘೔௡൯ − , ቁ(෤௘ᇲݕ)݃ ቁݐ̃ ≤෩ ߟ ቆ݂ ቀݔ෤௘ೕ௡ ቁ − , (෤௘ݔ)݂  ෤|ቇߙ|2ݐ̃

⋄ ߟ ൬݃൫ݕ෤௘೔௡൯ − , (෤௘ᇲݕ)݃ ௧ሚଶหఉ෩ ห൰ = ߟ ቀݔ෤௘ೕ௡ − , ෤௘ݔ ௧ሚଶ|ఈ෥|ቁ ⋄ ߟ ൬ݕ෤௘೔௡ − ෤௘ᇲݕ  , ௧ሚଶหఉ෩ห൰ <෥ ߳ ⋄ ߳ = ߳for all ݊ ≥ ݊଴, 
Therefor ߙ෤݂ ቀݔ෤௘ೕ௡ ቁ + ෤௘೔௡൯ݕ෨݃൫ߚ → (෤௘ݔ)෤݂ߙ +  ∎       .(෤௘ᇲݕ)෨݃ߚ

 

Theorem (3.15): 

An IFSNLS ൫ ෨ܺ, ζ,  .൯ in which every Cauchy sequence has a convergent subsequence is complete⋄,∗,ߟ

Proof 

Let ቄݔ෤௘ೕ௡ ቅ  be a Cauchy sequence in an IFSNLS ൫ ෨ܺ, ζ, ൯⋄,∗,ߟ  and ቄݔ෤௘ೕ௡ೖቅ  be a subsequence that 

converges to ݔ෤௘ೕ଴ .  

We prove that ቄݔ෤௘ೕ௡ ቅ converges to ݔ෤௘ೕ଴ . 

Let̃ݐ >෥ 0෨and ߙ ∈ (0,1) 

Since ቄݔ෤௘ೕ௡ ቅ be a Cauchy sequence, there exists ݊଴ ∈ ܼା such that   ζ ቀݔ෤௘ೕ௡ − ෤௘ೕ௞ݔ  , ௧ሚଶቁ >෥ 1 −  ߙ

ܽ݊݀  ζ ቆݔ෤௘ೕ௡ − ෤௘ೕ௞ݔ  , 2ቇݐ̃ <෥ ,݊ ݈݈ܽ ݎ݋݂ ߙ ݇ ≥ ݊଴ 

sinceቄݔ෤௘ೕ௡ೖ ቅ converges to ݔ෤௘ೕ଴ , there is a positive integer ݅௞ > ݊଴, such that ζ ቀݔ෤௘ೕ௜ೖ − ෤௘ೕ଴ݔ  , ௧ሚଶቁ >෥ 1 −  ߙ

ܽ݊݀  ζ ቆݔ෤௘ೕ௜ೖ − ෤௘ೕ଴ݔ  , 2ቇݐ̃ <෥  ߙ
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Now, ζ ቆݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , 2ቇݐ̃ = ζ ቆݔ෤௘ೕ௡ − ෤௘ೕ௜ೖݔ + ෤௘ೕ௜ೖݔ − ෤௘ೕ଴ݔ  , 2ݐ̃ + 2ቇݐ̃ ≥෩ ζ ቆݔ෤௘ೕ௡ − ,෤௘ೕ௜ೖݔ 2ቇݐ̃ ∗ ζ ቆݔ෤௘ೕ௜ೖ − ෤௘ೕ଴ݔ , 2ቇ >෥ݐ̃ (1 − (ߙ ∗ (1 − (ߙ > 1 −  ߙ

And ߟ ቆݔ෤௘ೕ௡ − ෤௘ೕ଴ݔ  , 2ቇݐ̃ = ߟ ቆݔ෤௘ೕ௡ − ෤௘ೕ௜ೖݔ + ෤௘ೕ௜ೖݔ − ෤௘ೕ଴ݔ  , 2ݐ̃ + 2ቇݐ̃ ≤෩ ߟ ቆݔ෤௘ೕ௡ − ,෤௘ೕ௜ೖݔ 2ቇݐ̃ ⋄ ߟ ቆݔ෤௘ೕ௜ೖ − ෤௘ೕ଴ݔ , 2ቇݐ̃ <෥ ߙ ⋄ >ߙ  ߙ

Therefore ቄݔ෤௘ೕ௡ ቅ converges to ݔ෤௘ೕ଴  in ൫ ෨ܺ, ζ,  ∎    .൯ and hence it is complete⋄,∗,ߟ

 

Definition (3.16): 

Let ൫ ෨ܺ, ζ,  .൯ be an IFSNLS satisfying the condition (IFSNLS.12) and (IFSNLS.13)⋄,∗,ߟ

Define ‖ݔ෤௘‖ఈ = ݂݅݊൛̃ݐ >෥ 0෨:  ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ.  ‖•‖ఈare called  ߙ − )ܲܵܵ ݊݋ ݏ݉ݎ݋݊ ݐ݂݋ݏ ෨ܺ) corresponding to the IFSNLS. 

 

Theorem (3.17): 

Let ‖•‖ఈ, ߙ ∈ (0,1), be defined in definition (3.16), then {‖•‖ఈ:  ߙ ∈ (0,1)} is an ascending family 

of ߙ − )ܲܵܵ ݊݋ ݏ݉ݎ݋݊ ݐ݂݋ݏ ෨ܺ). 

Proof (૚)From definition ‖ݔ෤௘‖ఈ >෥ 0෨  

And let ‖ݔ෤௘‖ఈ = 0෨  ⟹ ݂݅݊൛̃ݐ >෥ 0෨:  ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ = 0෨  ⟹ ݐ̃  ݈݈ܽ ݎ݋ܨ >෥ 0෨:  ζ(ݔ෤௘ , (ݐ̃ ≥෩ ߙ >෥ , ෤௘ݔ)ߟ  ݀݊ܽ  0 (ݐ̃ ≤෩  1 − ෥> ߙ 1, ߙ ∈ (0,1) 

By condition (IFSNLS.13), we get ݔ෤௘ =  .෨଴ߠ

Conversely, let  ݔ෤௘ = ⟹ .෨଴ߠ , ෤௘ݔ)ߤ (ݐ̃ = 1 and߭(ݔ෤௘ , (ݐ̃ = 0 , ݐ̃ ∀ >෥ 0෨  ⟹ For all ߙ ∈ (0,1) ݂݅݊൛̃ݐ >෥ 0෨: ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ  = 0෨  ⟹ ෤௘‖ఈݔ‖ = 0෨ . (૛)  For all ܿ̃ ≠ 0෨ ‖ܿ̃. = ෤௘‖ఈݔ ݂݅݊൛̃ݏ >෥ 0෨: ζ(ܿ̃ݔ෤௘ , (ݏ̃ ≥෩ , ෤௘ݔ̃ܿ)ߟ  ݀݊ܽ  ߙ (ݏ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ 
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=  ݂݅݊ ൜̃ݏ >෥ 0෨: ζ ൬ݔ෤௘ , ൰|̃ܿ|ݏ̃ ≥෩ ߟ  ݀݊ܽ  ߙ ൬ݔ෤௘ , ൰|̃ܿ|ݏ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൠ 

Let  ̃ݐ = ௦̃|௖̃| >෥ 0෨ , ⟹ ‖ܿ̃. = ෤௘‖ఈݔ  ݂݅݊൛|ܿ̃|̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ = |ܿ̃|݂݅݊൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ =  ෤௘‖ఈݔ‖|̃ܿ|

If  ܿ̃ = 0෨ ⟹ ‖ܿ̃. ෤௘‖ఈݔ = ฮ0෨. ෤௘ฮఈݔ = 0෨ = 0෨‖ݔ෤௘‖ఈ = ,෤௘‖ఈݔ‖|̃ܿ| ∀ܿ̃ ∈෥ ෤௘‖ఈݔ‖(૜) .ܭ  + = ෤௘ᇲ‖ఈݕ‖  ݂݅݊൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ߙ (ݐ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ +݂݅݊൛̃ݏ >෥ 0෨:  ζ(ݕ෤௘ᇲ  , (ݏ̃ ≥෩ ෤௘ᇲݕ)ߟ  ݀݊ܽ  ߙ  , (ݏ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)ൟ = ݐ̃}݂݊݅ + ݏ̃ >෥ 0෨  ∶ ζ(ݔ෤௘ , (ݐ̃ ∗  ζ(ݕ෤௘ᇲ , (ݏ̃ ≥෩ , ෤௘ݔ)ߟ  andߙ (ݐ̃  ◊ , ෤௘ᇲݕ)ߟ  (ݏ̃ ≤෩  1 − ,ߙ ߙ ∈ (0,1)} ≥෩ ݂݅݊൛̃ݐ + ݏ̃ >෥ 0෨ ∶ ζ(ݔ෤௘ + , ෤௘ᇲݕ ݐ̃ + (ݏ̃ ≥෩ ෤௘ݔ)ߟ  ݀݊ܽ ߙ + ෤௘ᇲݕ  , ݐ̃ + (ݏ̃ ≤෩ 1 − ,ߙ ߙ ∈ (0,1)ൟ = ݂݅݊൛̃ݎ >෥ 0෨  ∶   ζ(ݔ෤௘ + , ෤௘ᇲݕ (ݎ̃ ≥෩ ෤௘ݔ)ߟ  ݀݊ܽ     ߙ + , ෤௘ᇲݕ (ݎ̃ ≤෩ 1 − ,ߙ ߙ ∈ (0,1)ൟ = ෤௘ݔ‖ + ෤௘ᇲݕ ‖ఈ. 

Therefore‖ݔ෤௘ + ෤௘ᇲ‖ఈݕ ≤෩ ෤௘‖ఈݔ‖ + ෤௘ᇲݕ‖ ‖ఈ 

Then ‖•‖ఈis ߙ-soft norms on ܵܵܲ( ෨ܺ). 
We show that for any  0 < ଵߙ < ଶߙ < 1 

Then ‖ݔ෤௘‖ఈభ ≤෩ ෤௘‖ఈమݔ‖  

Since ߙଵ < ଶߙ  ⟹ ൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ଶߙ (ݐ̃ ≤෩  1 − ,ଶߙ ଶߙ ∈ (0,1)ൟ ⊂෥ ൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ଵߙ (ݐ̃ ≤෩  1 − ,ଵߙ ଵߙ ∈ (0,1)ൟ ⟹ ݂݅݊൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ଶߙ (ݐ̃ ≤෩  1 − ,ଶߙ ଶߙ ∈ (0,1)ൟ ≥෩ ݂݅݊ ൛̃ݐ >෥ 0෨ ∶ ζ(ݔ෤௘ , (ݐ̃ ≥෩ , ෤௘ݔ)ߟ  ݀݊ܽ  ଵߙ (ݐ̃ ≤෩  1 − ,ଵߙ ଵߙ ∈ (0,1)ൟ ⟹ ෤௘‖ఈభݔ‖ ≤෩ ෤௘‖ఈమݔ‖  

Then {‖•‖ఈ ∶ ߙ  ∈ (0,1)}   is an ascending family of ߙ -soft norms on ܵܵܲ( ෨ܺ)  corresponding 

IFSNLS." 

 

Theorem (3.18): 

Every intuitionistic fuzzy soft normed linear space is an intuitionistic fuzzy soft metric space. 

Proof  
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Let ൫ ෨ܺ, ζ,  .൯ be an IFSNLS⋄,∗,ߟ

Define the intuitionistic fuzzy soft metric space by ∆൫ݔ෤௘భ  , , ෤௘మݕ ൯ݐ̃ =  ζ൫ݔ෤௘భ − , ෤௘మݕ  ൯ݐ̃

and  ∇൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ = ෤௘భݔ൫ߟ − , ෤௘మݕ , ෤௘భݔ ൯for everyݐ̃ ෤௘మݕ ∈෥ ܵܵܲ൫ ෨ܺ൯. 
Then it is clear to show that IFSMS axioms are satisfied. (ࡹࡿࡲࡵ. ૚) ∆൫ݔ෤௘భ  , , ෤௘మݕ ൯ݐ̃ + ∇൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ = ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ + ෤௘భݔ൫ߟ − , ෤௘మݕ ൯ݐ̃ ≤ .ࡹࡿࡲࡵ) 1 ૛) ∆൫ݔ෤௘భ  , , ෤௘మݕ ൯ݐ̃ = ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ > .ࡹࡿࡲࡵ) 0 ૜)∆൫ݔ෤௘భ , , ෤௘మݕ ൯ݐ̃ = ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ = 1 if and only if  ݔ෤௘భ − ෤௘మݕ = ෤௘భݔ ෨଴ if and only ifߠ = .ࡹࡿࡲࡵ) .෤௘మݕ ૝)∆൫ݔ෤௘భ , ,෤௘మݕ ൯ݐ̃ = ζ൫ݔ෤௘భ − , ෤௘మݕ ൯ݐ̃ = ζ൫ݕ෤௘మ − ෤௘భݔ , ൯ݐ̃ = ∆൫ݕ෤௘మ, ,෤௘భݔ .ࡹࡿࡲࡵ) .൯ݐ̃ ૞)∆൫ݔ෤௘భ , , ෤௘మݕ ݐ̃ + ൯ݏ̃ = ζ൫ݔ෤௘భ ,෤௘మݕ − ݐ̃ + ൯ݏ̃ = ζ൫ݔ෤௘భ − ௘యݖ̃ + ௘యݖ̃ ,෤௘మݕ − ݐ̃ + ൯ ≥෩ݏ̃ ζ൫ݔ෤௘భ − ,௘యݖ̃ ൯ݐ̃ ∗ ζ൫̃ݖ௘య − ,෤௘మݕ  ൯ݏ̃ = ∆൫ݔ෤௘భ , , ௘యݖ̃ ൯ݐ̃ ∗ ∆൫̃ݖ௘య , , ෤௘మݕ  .൯ݐ̃
From definition of  IFSNLS, we get (ࡹࡿࡲࡵ. ૟)∆൫ݔ෤௘భ , :෤௘మ ,•൯ݕ ∗(ܧ)ܴ → [0,1]is continuous.  

Similarly with respect to  ߟ,  we getconditions(ࡹࡿࡲࡵ. ૠ), .ࡹࡿࡲࡵ) ૡ), .ࡹࡿࡲࡵ) .ࡹࡿࡲࡵ) ,(ૢ ૚૙)ܽ݊݀ (ࡹࡿࡲࡵ. ૚૚). Therefor  ൫ ෨ܺ, ∆, ∇,∗,⋄൯ ݅ܵܯܵܨܫ ݊ܽ ݏ.    ∎ 
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Isolation and diagnosis of some pathogenic bacterial species contamination from 

red meat in shops and markets in Thi- Qar city 
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Abstract 

After the application of the possible purification and sterilization procedures, 100 fresh meat samples 

were collected from local cattle and sheep carcasses. The samples were selected in order to detect 

some pathogenic bacteria that might be present in the laboratory fresh red meat and categorize them 

in ways Microbiological methods generally applied. 

56bacterial isolation Isolated from fresh sheep meat samples, classified into the following genotypes 

and genotypes: 


