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In this paper we define intuitionistic fuzzy soft (IFS, in short)⍺ open (closed) sets, IFS⍺ interior 

(closure) operators , IFS⍺ continuous (open, closed and irresolute) mappings and IFS⍺ separation 

axioms. We also give some the basic theorems and properties of these  concepts. 

 

Soft set, fuzzy soft set, IFS set, IFS topology, IFS⍺ open set and IFS⍺:࢙ࢊ࢘࢕࢝࢟ࢋࡷ  ௜ܶ spaces;  ݅ =1,2,3,4. 
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  خلاصةال

فنا المجموعات الضبابیة الحدسیة َ  ⍺المفتوحة (المغلقة)، مؤثرات الداخل الضبابي الحدسي المرن  ⍺المرنة  في ھذا البحث عر
(المفتوحة، المغلقة و المترددة)وبدیھیات الفصل الضبابیة الحدسیة  ⍺(الانغلاق)، التطبیقات المستمرة الضبابیة الحدسیة المرنة 

  ۰كذلك أعطینا بعض المبرھنات والخواص الأساسیة  لتلك المفاھیم ⍺۰المرنة
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૚.  ࢔࢕࢏࢚ࢉ࢛ࢊ࢕࢚࢘࢔ࡵ

The "fuzzy sets" was firstly defined by Zadeh [13] in (1965). Atanassov [2] in (1986) initiated the 

study of "intuitionistic fuzzy sets". In (1999), Molodtsov [7] introduced the concept of "soft set". 

Maji, Biswas and Roy [5,6] in (2001), investigated the "fuzzy soft sets"  and " intuitionistic fuzzy 

soft sets". In (2011), Shabir and Naz [10] presented "soft topology" and "soft separation axioms". 

The concepts of "fuzzy soft topology" and "fuzzy soft mappings" constructed by Pazar and Aygun 

[9] in (2012). Yin, Li and Jun [12] in (2012) gave the " intuitionistic fuzzy soft mappings". The 

notions of "intuitionistic fuzzy soft topology" and "a continuity of an intuitionistic fuzzy soft 

mappings" studied by Turanli and Es [11] in (2012). The "intuitionistic fuzzy soft interior (closure)" 

discussed by Bayramov and Gunduz [3] in (2014).  Ismail and Deniz [8] in (2013) defined the 

"intuitionistic fuzzy soft separation axioms". In (2014) Kandil, Tantawy, El-Sheikh and Abd El-latif 

[4] investigated the "intuitionistic fuzzy soft⍺ separation axioms". Abd El-latif and Rodyna [1] in 

(2016) studied the properties of " fuzzy soft ⍺ ௜ܶ spaces", ݅ = 1,2,3,4.In the present paper we study 

of the properties of "intuitionistic fuzzy soft ⍺ separation axioms" with some base theorems. 

 ૛.  ࢙ࢋ࢏࢘ࢇ࢔࢏࢓࢏࢒ࢋ࢘ࡼ

In this section we recall the fundamental definitions and properties which it is needed in our paper. 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚)[ૠ]: 
Let  ܺbe an initial universe set,  ܧ  be a set of parameters,  ܣ  be a non-empty subset of  ܧ and ܲ(ܺ) 

denote the power of  ܺ. A pair ( ݂, denoted by ஺݂ (ܣ  is called soft set over ܺ, where ݂ is a mapping 

given by ݂: ܣ → ܲ(ܺ) . 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૛)[૛]: 
An intuitionistic fuzzy (IF, in short) set  ܣ over the universe  ܺ  can be defined as follows: ܣ , ݔ ⟩ }= , (ݔ)஺ߤ ⟨(ݔ)஺ߥ ∶ ݔ ∈ ܺ } , where the mappings  ߤ஺: ܺ → , ܫ :஺ߥ ܺ →  denote the degree of ܫ

membership and the degree of non-membership to the set  ܣ respectively, with the property   0 (ݔ)஺ߤ≥ + (ݔ)஺ߥ  ≤ 1 ,   for each ݔ ∈ ܺ. The set of all intuitionistic fuzzy sets over ܺ denoted by ܨܫ(ܺ).  

.૛)࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૜)[૛]: 
Let ܺ be a non-empty set. If  ܣ = ,ݔ⟩} ,(ݔ)஺ߤ ⟨(ݔ)஺ߥ ∶ ݔ ∈ ܤ,{ܺ = ,ݔ⟩} ,(ݔ)஻ߤ ⟨(ݔ)஻ߥ ∶ ݔ ∈ ܺ} 
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be two IF sets in  ܺ . Consider the following symbols:(1) ܣ ⊆ (ݔ)஺ߤ⇔ ܤ ≤ and(ݔ)஻ߤ (ݔ)஺ߥ ,(ݔ)஻ߥ≤ ݔ ∀ ∈ ܣ (2) .ܺ = ܣ ⇔ ܤ ⊆ ܤ  and ܤ ⊆ ௖ܣ(3) .ܣ = ,ݔ⟩} ,(ݔ)஺ߥ ⟨(ݔ)஺ߤ ∶ ݔ ∈ ܣ (4) .{ܺ ∩ ܤ = ,ݔ⟩} (ݔ)஺ߤ ∧ ,(ݔ)஻ߤ (ݔ)஺ߥ ∨ ⟨(ݔ)஻ߥ ∶ ݔ ∈ ܣ (5) .{ܺ ∪ ܤ = ,ݔ⟩} (ݔ)஺ߤ ∨ ,(ݔ)஻ߤ (ݔ)஺ߥ ∧ ⟨(ݔ)஻ߥ ∶ ݔ ∈ ܺ}. (6)An IF null set defined as: {⟨ݔ, 0,1⟩ ∶ ݔ ∈ ܺ} and is denoted by 0෨  .  (7)An IF absolute set defined as: {⟨ݔ, 1,0⟩ ∶ ݔ ∈ ܺ} and is denoted by 1෨  .  

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૝)[૟]: 
Let  ܺbe an initial universe set,  ܧ  be a set of parameters,  ܣ  be a non-empty subset of  ܧ and ܨܫ(ܺ) 

denote the collection of all IF subsets of  ܺ. A pair (ܨ,  is called intuitionistic fuzzy soft (IFS, in(ܣ

short) set over ܺ, where ܨ is a mapping given by ܨ: ܣ → ݁ In general, for every . (ܺ)ܨܫ ∈  (݁)ܨ , ܣ

is an IF set of  ܺ . Clearly ܨ(݁) can be written as {ൻݔ, ,(ݔ)ி(௘)ߤ ൿ(ݔ)ி(௘)ߥ ∶ ݔ ∈ ܺ , ݁ ∈ ܣ ⊆  The . {ܧ

set of all intuitionistic fuzzy soft sets over ܺ with parameters from  ܧ denoted by ܵܨܫ( ாܺ). 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૞)[૟]: 
Let (ܨ, ,ܩ) and (ܣ ,ܨ):be two IFS sets over  ܺ . Then: (૚)Union (ܤ (ܣ ∪෥ ,ܩ) (ܤ = ,ܪ) ܥ  where , (ܥ = ܣ ∪ ݁ ∀ and ܤ ∈   , ܥ

(݁)ܪ = ቐ ݁  ݂݅               ,  (݁)ܨ ∈ ܣ − ݁   ݂݅               ,  (݁)ܩܤ ∈ ܤ − (݁)ܨܣ ∪ , (݁)ܩ ݂݅   ݁ ∈ ܣ ∩ ܤ  

(૛)Intersection:(ܨ, (ܣ ∩෥ ,ܩ) (ܤ = ,ܪ) ܥ;(ܥ = ܣ ∩ ݁ ∀ and ܤ ∈ (݁)ܪ , ܥ = (݁)ܨ ∩ ,ܨ):Subset(૜) . (݁)ܩ (ܣ ⊆෥ ,ܩ) ܣ (݅) where ,(ܤ ⊆ ݁ ∀ (݅݅)ܤ ∈ ,ܣ (݁)ܨ ⊆ (૝) (݁)ܩ Complement: (ܨ, ௖(ܣ = ,௖ܨ) (ܣ , where ܨ௖ : ܣ → (ܺ)ܨܫ  is a mapping given by ܨ௖(݁) , ௖[(݁)ܨ]= ∀ ݁ ∈  . ܣ

i.e. If  ܨ(݁) = {ൻݔ, ,(ݔ)ி(௘)ߤ ൿ(ݔ)ி(௘)ߥ ∶ ݔ ∈ ܺ , ݁ ∈ ܣ ⊆ (݁)௖ܨ  then , {ܧ = ௖[(݁)ܨ] = {ൻݔ, , (ݔ)ி(௘)ߥ ൿ(ݔ)ி(௘)ߤ ∶ ݔ ∈ ܺ , ݁ ∈ ܣ ⊆ ,ܨ):Absolute IFS set(૞) .{ܧ is said to be absolute IFS set denoted by 1෨ா (ܣ  if  ∀ ݁ ∈  is the (݁)ܨ , ܣ

absolute IF set 1෨   of  ܺ.   (૟)Null IFS set:(ܨ, is said to be null IFS set denoted by 0෨ா (ܣ  if  ∀ ݁ ∈ is the null IF set 0෨ (݁)ܨ , ܣ   

of  ܺ.  
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.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૟)[૚૛]: 
Let  ܵܨܫ( ாܺ ) )ܵܨܫ , ஽ܻ )  be two IFS classes and  ߮: ܺ → ܻ  , ߶: ܧ → ܦ  be two mappings. Then a 

mapping  (߮, ߶): )ܵܨܫ ாܺ ) → )ܵܨܫ ஽ܻ ) is defined as: (݅) For (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ), the image of  (ܨ,  (ܣ

under (߮, ߶) denoted by (߮, ,ܨ)(߶ (ܣ = ,(ܨ)߮) )ܵܨܫ  is an IFS set in ((ܣ)߶ ஽ܻ ) given by   ߤఝ(ி)(ௗ)( ݕ) = ൜ܵ݌ݑ௫∈ఝషభ( ௬),௘∈஺∩థషభ( ௗ) ; (ݔ)ி(௘)ߤ     ߮ିଵ( ݕ) ≠ ∅    0                                                    ; ݁ݏ݅ݓݎℎ݁ݐ݋        and 

(ݕ )ఝ(ி)(ௗ)ߥ  = ൜݂݊ܫ௫∈ఝషభ( ௬),௘∈஺∩థషభ( ௗ) ; (ݔ)ி(௘)ߥ     ߮ିଵ( ݕ) ≠ ∅    1                                                      ; ݁ݏ݅ݓݎℎ݁ݐ݋             for all  ݀ ∈ ݕ  and (ܣ)߶ ∈ ܻ.  (݅݅) For (ܩ, (ܤ ∈ )ܵܨܫ ஽ܻ), the inverse image of  (ܩ, ,߮) under (ܤ ߶) denoted by (߮, ߶)ିଵ(ܩ, (ܤ =(߮ିଵ(ܩ), ߶ିଵ(ܤ))  is an IFS set in  ܵܨܫ(ܺா)  given by: (ݔ)ఝషభ(ீ)(௘)ߤ (ݔ)ఝషభ(ீ)(௘)ߥand ((ݔ)߮ )(థ(௘))ீߤ= = ݁  for all , ((ݔ)߮ )(థ(௘))ீߥ ∈ ߶ିଵ(ܤ) and ݔ ∈ ܺ. 

The IFS mapping (߮, ߶)  is called surjective (resp. injective) if ߮  and ߶  are surjective (resp. 

injective). 

.૛) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૠ)[૚૛]: 
Let (߮, ߶): )ܵܨܫ ாܺ) → )ܵܨܫ ஽ܻ) be an IFS mapping. Then the following statements hold: (1)(ܨ, (ܣ ⊆෥ (߮, ߶)ିଵ((߮, ,ܨ)(߶ ((ܣ , ,ܨ)∀ (ܣ ∈ )ܵܨܫ ாܺ ) . If (߮, ߶)  is injective, then the equality 

holds.  (2)(߮, ߶)((߮, ߶)ିଵ(ܩ, ((ܤ ⊆෥ ,ܩ) (ܤ ,ܩ)∀ , (ܤ ∈ )ܵܨܫ ஽ܻ) . If  (߮, ߶) issurjective, then the equality 

holds.  (3)((߮, ,ܨ)(߶ ௖((ܣ ⊆෥ (߮, ,ܨ))(߶ ,ܨ)∀ ,(௖(ܣ (ܣ ∈ )ܵܨܫ ாܺ). If  (߮, ߶) isbijective, then  the equality 

holds.  (4)(߮, ߶)ିଵ((ܩ, (௖(ܤ = ((߮, ߶)ିଵ(ܩ, ,ܩ)∀ , ௖((ܤ (ܤ ∈ )ܵܨܫ ஽ܻ) .  (5)(߮, ߶)൫0෨ ா൯ = 0෨஽,   (߮, ߶)൫1෨ ா൯ ⊆෥ 1෨஽ . If (߮, ߶) issurjective, then the equality holds.  (6)(߮, ߶)ିଵ൫0෨ா൯ = 0෨஽   ,   (߮, ߶)ିଵ൫1෨ா൯ = 1෨ ஽. (7)If  (ܨ, (ܣ ⊆෥ ,ܩ) ,߮) then ,(ܣ ,ܨ))(߶ ((ܣ ⊆෥ (߮, ,ܩ))(߶ ,ܨ)∀ ,((ܣ ,(ܣ ,ܩ) (ܣ ∈ )ܵܨܫ ாܺ ). (8)If  (ܨ, (ܤ ⊆෥ ,ܩ) ,߮) then ,(ܤ ߶)ିଵ((ܨ, ((ܤ ⊆෥ (߮, ߶)ିଵ((ܩ, ,ܨ)∀ ,((ܤ ,(ܤ ,ܩ) (ܤ ∈ )ܵܨܫ ஽ܻ ) . (9)(߮, ߶)ିଵ൫∪෥௝∈௃ ,ܩ) ௝൯(ܤ =∪෥௝∈௃ (߮, ߶)ିଵ((ܩ, (௝(ܤ  and  (߮, ߶)ିଵ൫∩෥௝∈௃ ,ܩ) ௝൯(ܤ =∩෥௝∈௃ (߮, ߶)ିଵ൫(ܩ, ,௝൯(ܤ ,ܩ)∀ ௝(ܤ ∈ )ܵܨܫ ஽ܻ) . 
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(10)(߮, ߶)൫∪෥௝∈௃ ,ܨ) ௝൯(ܣ =∪෥௝∈௃ (߮, ,ܨ))(߶ (௝(ܣ  and  (߮, ߶)൫∩෥௝∈௃ ,ܨ) ௝൯(ܣ ⊆෥∩෥௝∈௃ (߮, ߶)൫(ܨ, ,௝൯(ܣ ,ܨ)∀ ௝(ܣ ∈ )ܵܨܫ ாܺ )  . If (߮, ߶)  is injective, then the 

equality holds. 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૡ)[૚૚]: 
Let ߬ ⊆ )ܵܨܫ ாܺ), then  ߬ is said to be intuitionistic fuzzy soft topology (IFST, in short) on ܺ if the 

following conditions hold: (݅)0෨ா , 1෨ா ∈ ߬ ,  (݅݅) If (ܨ, ,(ܣ ,ܩ) (ܤ ∈ ߬, then (ܨ, (ܣ ∩෥ ,ܩ) (ܤ ∈ ߬ , (݅݅݅) If (ܨ, ௝(ܣ ∈ ߬, then  ∪෥௝∈௃ ,ܨ) ௝(ܣ ∈ ߬. 

In this case the pair ( ாܺ , ߬) is called intuitionistic fuzzy soft topological space (IFSTS, in short) and 

each IFS set in ߬ is known as an intuitionistic fuzzy soft open set (IFSOS, for short). An IFS set is 

called intuitionistic fuzzy soft closed set (IFSCS, for short) if and only if its complement is IFSOS. 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૢ)[૚૚]: 
Let ( ாܺ , ߬ଵ), ( ஽ܻ, ߬ଶ) be two IFSTSs. An IFS mapping     (߮, ߶): (ܺா, ߬ଵ) → ( ஽ܻ , ߬ଶ) is called: (݅) IFS continuous if  ∀(ܩ, (ܤ ∈ ߬ଶ , (߮, ߶)ିଵ((ܩ, ((ܤ ∈ ߬ଵ . (݅݅) IFS open if  ∀(ܨ, (ܣ ∈ ߬ଵ , (߮, ,ܨ))(߶ ((ܣ ∈ ߬ଶ . 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚૙)[ૡ]: 
Let ( ாܺ , ߬) be an IFSTS and ܻ be a non-empty subset of  ܺ. Then:߬௒ = ,ܪ)} :(ܥ ,ܪ) (ܥ = 

ாܻ ∩෥ ,ܨ) ,(ܣ ,ܨ)∀ (ܣ ∈ ߬}is said to be IFST on ܻ and ( ாܻ , ߬௒) is called IFS subspace of ( ாܺ , ߬). 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚૚)[ૡ]: 
An IFS set (ܨ, is said to be IFS point denoted by ݁ி (ܣ  if for the element  ݁ ∈ , ܣ (݁)ܨ ≠ 0෨  and  ܨ൫݁ˋ൯ = 0෨ , ∀݁ˋ ∈ ܣ − {݁}. 

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚૛)[ૡ]: 
An IFS point ݁ி  is said to be in IFS set (ܩ, (ܣ  denoted by ݁ி ∈ ,ܩ) (ܣ  if for the element  ݁ , ܣ∋ (݁)ܨ ⊆ (ݔ)ி(௘)ߤ   .i.e .(݁)ܩ ≤ (ݔ)ி(௘)ߥ and(ݔ)(௘)ீߤ ≥ ,(ݔ)(௘)ீߥ ݔ ∀ ∈ ܺ, ݁ ∈  . ܣ

.૛) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚૜)[૜]: 
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Let (ܺா, ߬)  be an IFSTS and (ܨ, (ܣ ∈ (ாܺ)ܵܨܫ  . (݅)  The IFS interior of ,ܨ) ,(ܣ  defined 

as: ,ܨ)ݐ݊݅ ܵܨܫ (ܣ =∪෥ ,ܪ)} :(ܥ ,ܪ) ,ܱܵܵܨܫ ݏ݅ (ܥ ,ܪ) (ܥ ⊆෥ ,ܨ) {(ܣ .  (݅݅) The IFS closure of ,ܨ)  ,(ܣ
defined as: ܨ)݈ܿ ܵܨܫ, (ܣ =∩෥ ,ܪ)} :(ܥ ,ܪ) ,ܵܥܵܨܫ ݏ݅ (ܥ ,ܨ) (ܣ ⊆෥ ,ܪ)  .{(ܥ

.૛) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૝)[૜]: 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, ,(ܣ ,ܩ) (ܤ ∈ )ܵܨܫ ாܺ ). Then: (1)ܨ)ݐ݊݅ ܵܨܫ, (ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ (ܤ = ,ܨ))ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ) ,ܨ)ݐ݊݅ ܵܨܫ(2) .((ܤ (ܣ ∪෥ ,ܩ)ݐ݊݅ ܵܨܫ (ܤ ⊆෥ ,ܨ))ݐ݊݅ ܵܨܫ (ܣ ∪෥ ,ܩ) ,ܨ)݈ܿ ܵܨܫ(3) .((ܤ (ܣ ∪෥ ,ܩ)݈ܿ ܵܨܫ (ܤ = ,ܨ))݈ܿ ܵܨܫ (ܣ ∪෥ ,ܩ) ,ܨ)൫݈ܿ ܵܨܫ(4) .((ܤ (ܣ ∩෥ ,ܩ) ൯(ܤ ⊆෥ ,ܨ)݈ܿ ܵܨܫ (ܣ ∩෥ ,ܩ)݈ܿ ܵܨܫ ,ܨ)ݐ݊݅ ܵܨܫ)(5) .(ܤ ௖((ܣ = ,ܨ))݈ܿ ܵܨܫ ,ܨ)݈ܿ ܵܨܫ)௖). (6)(ܣ ௖((ܣ = ,ܨ))ݐ݊݅ ܵܨܫ  .(௖(ܣ

 ૜.  ࢙࢚ࢋࡿ(ࢊࢋ࢙࢕࢒࡯)࢔ࢋ࢖ࡻ ⍺ ࢚ࢌ࢕ࡿ ࢟ࢠࢠ࢛ࡲ ࢉ࢏࢚࢙࢏࢔࢕࢏࢚࢏࢛࢚࢔ࡵ

In this section we define the intuitionistic fuzzy soft ⍺ open (closed) sets and we study the interior 

(closure) of them. 

.૜) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚): 
Let (ܺா, ߬)  be an IFSTS . An IFS set (ܨ, (ܣ over ܺ  is said to be ܵܨܫ⍺ open set if  (ܨ, (ܣ ⊆෥ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ (((ܣ . The complement of an ܵܨܫ⍺ open set is called ܵܨܫ⍺ closed set. We denote the set of all  ܵܨܫ⍺  open sets and all  ܵܨܫ⍺ closed sets by ܵܨܫ⍺ܱܵ( ாܺ ) 

and  ܵܨܫ⍺ܵܥ( ாܺ) respectively. 

.૜) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૛): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, (ܣ ∈ )⍺ܱܵܵܨܫ ாܺ). Then: (݅) The union of  ܵܨܫ⍺ open sets is ܵܨܫ⍺ open set. (݅݅) The intersection of  ܵܨܫ⍺ closed sets is ܵܨܫ⍺ closed set. ࢌ࢕࢕࢘ࡼ: (݅) Let ൛(ܨ, ,௝(ܣ ݆ ∈ ൟܬ ⊆෥ ⍺ܱܵ(ܺா)ܵܨܫ ⇒ ∀݆ ∈ ,ܬ ,ܨ) ௝(ܣ ⊆෥ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ ௝)) ⇒ ∪෥௝∈௃(ܣ ,ܨ) ௝(ܣ ⊆෥ ∪෥௝∈௃ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ) ௝))) ⊆෥(ܣ ෥௝∈௃∪)ݐ݊݅ ܵܨܫ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ ((௝(ܣ    (Theorem: 2.14(2))                   ⊆෥ ෥௝∈௃∪)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ ,ܨ)ݐ݊݅ ܵܨܫ   ௝))   (Theorem: 2.14(3))(ܣ
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⊆෥ ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ ∪෥௝∈௃ ,ܨ) ௝))   (Theorem: 2.14(2))  ⇒ ∪෥௝∈௃(ܣ ,ܨ) ௝(ܣ ∈ )⍺ܱܵܵܨܫ ாܺ), ∀݆ ∈ (݅݅) . ܬ  Let ൛(ܩ, , ௝(ܤ ݆ ∈ ൟܬ ⊆෥ )ܵܥ⍺ܵܨܫ ாܺ ) ⇒ ,ܩ) ௝௖(ܤ  is ܵܨܫ⍺ open set, ∀݆ ∈ ܬ ⇒ from (݅)  we get:  ∪෥௝∈௃ ,ܩ) ௝௖(ܤ ∈ )⍺ܱܵܵܨܫ ாܺ) ⇒ [∪෥௝∈௃ ,ܩ) ௝௖]௖(ܤ ∈ )ܵܥ⍺ܵܨܫ ாܺ) ⇒∩෥௝∈௃ ,ܩ) ௝(ܤ  is ܵܨܫ⍺closed set, ∀݆ ∈  ∎                             . ܬ

.૜) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૜): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ). Then: (݅)  The IFS⍺ interior of (ܨ, ,(ܣ  denoted by ܵܨܫ⍺ ݅݊ܨ)ݐ, (ܣ  and is defined as:  ܵܨܫ⍺ ݅݊ܨ)ݐ, (ܣ =∪෥ ,ܪ)} :(ܥ ,ܪ) (ܥ ∈ )⍺ܱܵܵܨܫ ாܺ ), ,ܪ) (ܥ ⊆෥ ,ܨ) (݅݅) {(ܣ  The IFS⍺ closure of  (ܨ, ,(ܣ  denoted by ܵܨܫ⍺ ݈ܿ(ܨ, (ܣ  and is defined as:  ܵܨܫ⍺ ݈ܿ(ܨ, (ܣ =∩෥ ,ܪ)} :(ܥ ,ܪ) (ܥ ∈ ,ܵܥ⍺ܵܨܫ ,ܨ) (ܣ ⊆෥ ,ܪ)  .{(ܥ

.૜) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૝): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, ,(ܣ ,ܩ) (ܤ ∈ )ܵܨܫ ாܺ ). Then: (1)ܵܨܫ⍺ ݅݊ݐ൫1෨ா൯ = 1෨ ா and  ܵܨܫ⍺ ݅݊ݐ൫0෨ ா൯ = 0෨ா ,ܨ)ݐ݊݅ ⍺ܵܨܫ(2)  . (ܣ ⊆෥ ,ܨ) ,ܨ)ݐ݊݅ ⍺ܵܨܫ(3) .(ܣ ,ܨ) ⍺ open set contained inܵܨܫ  is the largest (ܣ ,ܨ)(4) .(ܣ ,ܨ)ݐ݊݅ ⍺ܵܨܫ  ⍺ open set if and only ifܵܨܫ is (ܣ (ܣ = ,ܨ) ,ܨ)  If (5) .(ܣ (ܣ ⊆෥ ,ܩ) ,ܨ)ݐ݊݅ ⍺ܵܨܫ  then ,(ܤ (ܣ ⊆෥ ,ܩ)ݐ݊݅ ⍺ܵܨܫ ,ܨ)ݐ݊݅ ⍺ܵܨܫ)ݐ݊݅ ⍺ܵܨܫ(6) .(ܤ ((ܣ = ,ܨ)ݐ݊݅ ⍺ܵܨܫ ,ܨ)ݐ݊݅ ⍺ܵܨܫ(7) .(ܣ (ܣ ∪෥ ,ܩ)ݐ݊݅ ⍺ܵܨܫ (ܤ ⊆෥ ,ܨ))ݐ݊݅ ⍺ܵܨܫ (ܣ ∪෥ ,ܩ) ,ܨ))ݐ݊݅ ⍺ܵܨܫ(8)  .((ܤ (ܣ ∩෥ ,ܩ) ((ܤ ⊆෥ ,ܨ)ݐ݊݅ ⍺ܵܨܫ (ܣ ∩෥ ,ܩ)ݐ݊݅ ⍺ܵܨܫ  ∎.It's clear:ࢌ࢕࢕࢘ࡼ .(ܤ

.૜) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૞): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, ,(ܣ ,ܩ) (ܤ ∈ )ܵܨܫ ாܺ ). Then: (1)ܵܨܫ⍺ ݈ܿ൫1෨ா൯ = 1෨ ா and  ܵܨܫ⍺ ݈ܿ൫0෨ ா൯ = 0෨ ா ,ܨ)(2)   . (ܣ ⊆෥ ,ܨ)݈ܿ ⍺ܵܨܫ ,ܨ)݈ܿ ⍺ܵܨܫ(3) .(ܣ ,ܨ) ⍺ closed set containsܵܨܫ  is the smallest (ܣ ,ܨ)(4) .(ܣ ,ܨ)݈ܿ ⍺ܵܨܫ  ⍺ closed set if and only ifܵܨܫ is (ܣ (ܣ = ,ܨ) ,ܨ)  If (5) .(ܣ (ܣ ⊆෥ ,ܩ) ,ܨ)݈ܿ ⍺ܵܨܫ  then ,(ܤ (ܣ ⊆෥ ,ܩ)݈ܿ ⍺ܵܨܫ ,ܨ)݈ܿ ⍺ܵܨܫ)݈ܿ ⍺ܵܨܫ(6) .(ܤ ((ܣ = ,ܨ)݈ܿ ⍺ܵܨܫ ,ܨ)݈ܿ ⍺ܵܨܫ(7) .(ܣ (ܣ ∪෥ ,ܩ)݈ܿ ⍺ܵܨܫ (ܤ ⊆෥ ,ܨ))݈ܿ ⍺ܵܨܫ (ܣ ∪෥ ,ܩ)   .((ܤ
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,ܨ))݈ܿ ⍺ܵܨܫ(8) (ܣ ∩෥ ,ܩ) ((ܤ ⊆෥ ,ܨ)݈ܿ ⍺ܵܨܫ (ܣ ∩෥ ,ܩ)݈ܿ ⍺ܵܨܫ  ∎.Obvious  :ࢌ࢕࢕࢘ࡼ .(ܤ

.૜) ࢇ࢓࢓ࢋࡸ  ૟): 
Let ( ாܺ , ߬) be an IFSTS. Then:(݅) Every ܵܨܫ open set in ( ாܺ , ߬) is ܵܨܫ⍺ open set. (݅݅) Every ܵܨܫ closed set in (ܺா, ߬) is ܵܨܫ⍺ closed set. ࢌ࢕࢕࢘ࡼ: (݅) Let (ܨ, ) open set in ܵܨܫ  be an (ܣ ாܺ , ߬) ⇒ ,ܨ)ݐ݊݅ ܵܨܫ (ܣ = ,ܨ)  (ܣ

Since (ܨ, (ܣ ⊆෥ ,ܨ)݈ܿ ܵܨܫ (ܣ ⇒ ,ܨ)ݐ݊݅ ܵܨܫ (ܣ ⊆෥ ,ܨ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ ⇒ ((ܣ ,ܨ) (ܣ ⊆෥ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ (((ܣ ⇒ ,ܨ) ,ܩ) ⍺ open set (݅݅) Letܵܨܫ  is (ܣ ) closed set in ܵܨܫ  be an (ܤ ாܺ , ߬) ⇒ ,ܩ) ,ܩ) :open set  ⇒ By (݅), we have ܵܨܫ ௖ is(ܤ ⇒ ⍺ open setܵܨܫ ௖ is(ܤ ,ܩ)  ∎.⍺ closed setܵܨܫ  is (ܤ

.૜) ࢓࢘࢕ࢋࢎࢀ  ૠ): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ). Then: (݅)[ܵܨܫ⍺ ݅݊ܨ)ݐ, ௖[(ܣ = ,ܨ)݈ܿ ⍺ܵܨܫ ,ܨ)݈ܿ ⍺ܵܨܫ](݅݅) .௖(ܣ ௖[(ܣ = ,ܨ)ݐ݊݅ ⍺ܵܨܫ (݅) :ࢌ࢕࢕࢘ࡼ .௖(ܣ  Since ܵܨܫ⍺ ݅݊ܨ)ݐ, (ܣ =∪෥ ,ܪ)} :(ܥ ,ܪ) (ܥ ∈ ,⍺ܱܵܵܨܫ ,ܪ) (ܥ ⊆෥ ,ܨ) {(ܣ ⇒ ,ܨ)ݐ݊݅ ⍺ܵܨܫ] ௖[(ܣ =∩෥ ,ܪ)} :௖(ܥ ,ܪ) ௖(ܥ ∈ ,ܵܥ⍺ܵܨܫ ,ܨ) ௖(ܣ ⊆෥ ,ܪ) {௖(ܥ = ,ܨ)݈ܿ ⍺ܵܨܫ  ∎(݅) ௖ (݅݅) Similar as(ܣ

.૜) ࢓࢘࢕ࢋࢎࢀ  ૡ): 
Let ( ாܺ , ߬) be an IFSTS and (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ). Then: (݅)(ܨ, ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ open set if and only if ܵܨܫ is(ܣ ((ܣ = ,ܨ)݈ܿ ܵܨܫ ,ܩ) If (݅݅)  .(ܣ (ܤ ∈ ߬, then ܨ)݈ܿ ܵܨܫ, (ܣ ∩෥ ,ܩ) (ܤ ⊆෥ ,ܨ)]݈ܿ ܵܨܫ (ܣ ∩෥ ,ܩ)  ∎                         .It's clear  :ࢌ࢕࢕࢘ࡼ  .[(ܤ

 

 

.૜) ࢓࢘࢕ࢋࢎࢀ  ૢ): 
Let (ܺா, ߬)  be an IFSTS, (ܨ, (ܣ ∈ )ܱܵܵܨܫ ாܺ )  and (ܩ, (ܤ ∈ )⍺ܱܵܵܨܫ ாܺ)  Then, (ܨ, (ܣ ∩෥ ,ܩ) (ܤ   .⍺ܱܵ(ܺா)ܵܨܫ∋
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 :ࢌ࢕࢕࢘ࡼ
Let (ܨ, (ܣ ∈ ,ܩ) and (ாܺ)ܱܵܵܨܫ (ܤ ∈ ⇒ ⍺ܱܵ(ܺா)ܵܨܫ ,ܨ) (ܣ ∩෥ ,ܩ) (ܤ ⊆෥ ,ܨ)ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ = (((ܤ ,ܨ)]ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ [((ܤ  (Theorem: 2.14(1)) ⊆෥ ,ܨ))݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ ෥⊇   ((݅݅) Theorem: 3.8) [((ܤ ,ܨ)݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ =  (Theorem: 2.14(4)) [((ܤ ,ܨ)݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ [(ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ =  (Theorem: 2.14(1)) [((ܤ ,ܨ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ [((ܣ ∩෥ ,ܩ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ]ݐ݊݅ ܵܨܫ =  ((݅) Theorem: 3.8)[((ܤ ,ܨ)]ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ (ܣ ∩෥ ,ܩ) (([(ܤ ⇒ ,ܨ) (ܣ ∩෥ ,ܩ) (ܤ ∈ )⍺ܱܵܵܨܫ ாܺ ). ∎ 

.૜) ࢓࢘࢕ࢋࢎࢀ  ૚૙): 
Let (ܺா, ߬)  be an IFSTS, (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ) . Then, (ܨ, (ܣ ∈ )ܵܥ⍺ܵܨܫ ாܺ )  if and only if  ܨ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ, (((ܣ ⊆෥ ,ܨ)  ∎                                                      .It's clear  :ࢌ࢕࢕࢘ࡼ .(ܣ

.૜) ࢟࢘࢕࢒࢒࢕࢘࢕࡯  ૚૚): 
Let (ܺா, ߬) be an IFSTS, (ܨ, (ܣ ∈ (ாܺ)ܵܨܫ . Then, (ܨ, (ܣ ∈ )ܵܥ⍺ܵܨܫ ாܺ)  if and only if  (ܨ, (ܣ ,ܨ)= (ܣ ∪෥ ,ܨ)݈ܿ ܵܨܫ)ݐ݊݅ ܵܨܫ)݈ܿ ܵܨܫ  ∎                   . It's obvious from Theorem (3.10)  :ࢌ࢕࢕࢘ࡼ .(((ܣ

 ૝.  ࢙ࢍ࢔࢏࢖࢖ࢇࡹ ࢙࢛࢕࢛࢔࢏࢚࢔࢕࡯ ⍺ ࢚ࢌ࢕ࡿ ࢟ࢠࢠ࢛ࡲ ࢉ࢏࢚࢙࢏࢔࢕࢏࢚࢏࢛࢚࢔ࡵ

In this section we define the intuitionistic fuzzy soft ⍺ continuous (open, closed and irresolute) 

mappings and we prove some results of them. We denote the intuitionistic fuzzy soft mapping (߮, ߶) 

by ߔ . 

.૝) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚): 
Let ( ாܺ , ߬ଵ), ( ஽ܻ, ߬ଶ)  be two IFSTSs. An IFS mapping ߔ = (߮, ߶): ( ாܺ , ߬ଵ) → ( ஽ܻ, ߬ଶ)  is called:  (1)ܵܨܫ⍺ continuous if  ିߔଵ((ܩ, ((ܤ ∈ )⍺ܱܵܵܨܫ ாܺ), ,ܩ)∀ (ܤ ∈ ߬ଶ . (2)ܵܨܫ⍺ open if  ܨ))ߔ, ((ܣ ∈ )⍺ܱܵܵܨܫ ஽ܻ), ,ܨ)∀ (ܣ ∈ ߬ଵ . (3)ܵܨܫ⍺ closed if  ܨ))ߔ, ((ܣ ∈ )ܵܥ⍺ܵܨܫ ஽ܻ), ,ܨ)∀ (ܣ ∈ ,ܩ))ଵିߔ  ⍺ irresolute ifܵܨܫ(4) .(ாܺ)ܵܥܵܨܫ ((ܤ ∈ )⍺ܱܵܵܨܫ ாܺ), ,ܩ)∀ (ܤ ∈ )⍺ܱܵܵܨܫ ஽ܻ). 
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.૝) ࢓࢘࢕ࢋࢎࢀ  ૛): (1) Every ܵܨܫ continuous map is ܵܨܫ⍺ continuous. (2) Every ܵܨܫ open map is ܵܨܫ⍺ open. (3) Every ܵܨܫ closed map is ܵܨܫ⍺ closed.   ࢌ࢕࢕࢘ࡼ:  It's clear from Lemma (3.6).     ∎ 

.૝) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૜): 
Let (ܺா, ߬ଵ), ( ஽ܻ , ߬ଶ) be two IFSTSs and  ߔ: (ܺா, ߬ଵ) → ( ஽ܻ , ߬ଶ)  be an ܵܨܫ⍺  mapping . Then the 

following statements are equivalent: (1)ߔ is  ܵܨܫ⍺ continuous. (2)ିߔଵ((ܩ, ((ܤ ∈ )ܵܥ⍺ܵܨܫ ாܺ), ,ܩ)∀ (ܤ ∈ )ܵܥܵܨܫ ஽ܻ). (3)ܵܨܫ]ߔ⍺ ݈ܿ(ܨ, [(ܣ ⊆෥ ,ܨ))ߔ]݈ܿ ܵܨܫ ,[((ܣ ,ܨ)∀ (ܣ ∈ ,ܩ))ଵିߔ]݈ܿ ⍺ܵܨܫ(4) .(ாܺ)ܵܨܫ [((ܤ ⊆෥ ,ܩ)݈ܿ ܵܨܫ]ଵିߔ ,[(ܤ ,ܩ)∀ (ܤ ∈ )ܵܨܫ ஽ܻ). (5)ିߔଵ[ܩ)ݐ݊݅ ܵܨܫ, [(ܤ ⊆෥ ,ܩ))ଵିߔ]ݐ݊݅ ⍺ܵܨܫ ,[((ܤ ,ܩ)∀ (ܤ ∈ )ܵܨܫ ஽ܻ). 1) :ࢌ࢕࢕࢘ࡼ ⇒ 2)  Let (ܩ, (ܤ ∈ )ܵܥܵܨܫ ஽ܻ) ⇒ ,ܩ) ௖(ܤ ∈ )ܱܵܵܨܫ ஽ܻ)  and ିߔଵ((ܩ, (௖(ܤ ∈ ⍺ܱܵ(ܺா)ܵܨܫ   ( 

Definition: 4.1). Since ିߔଵ((ܩ, (௖(ܤ = ,ܩ))ଵିߔ] ,ܩ))ଵିߔ ⇒ ௖ (Theorem: 2.7)[((ܤ ((ܤ ∈ 2) .(ாܺ)ܵܥ⍺ܵܨܫ ⇒ 3) Let (ܨ, (ܣ ∈ )ܵܨܫ ாܺ ) ⇒ from (2) and (Theorem: 2.7), we get:  (ܨ, (ܣ ⊆෥ ,ܨ))ߔ]ଵିߔ [((ܣ ⊆෥ ,ܨ))ߔ ݈ܿ ܵܨܫ]ଵିߔ [((ܣ ∈ ⇒ (ாܺ)ܵܥ⍺ܵܨܫ ,ܨ) (ܣ ⊆෥ ,ܨ) ݈ܿ ⍺ܵܨܫ (ܣ ⊆෥ ,ܨ))ߔ ݈ܿ ܵܨܫ]ଵିߔ ⇒[((ܣ ,ܨ) ݈ܿ ⍺ܵܨܫ]ߔ [(ܣ ⊆෥ ,ܨ))ߔ ݈ܿ ܵܨܫ)ଵିߔ]ߔ ,ܨ) ݈ܿ ⍺ܵܨܫ]ߔ :from (Theorem: 2.7), we get ⇒ [(((ܣ [(ܣ ⊆෥ ,ܨ))ߔ ݈ܿ ܵܨܫ 3) .((ܣ ⇒ 4) Let (ܩ, (ܤ ∈ )ܵܨܫ ஽ܻ) and (ܨ, (ܣ = ,ܩ))ଵିߔ ((ܤ ⇒ from (3), we get:  ܵܨܫ]ߔ⍺ ݈ܿ ିߔଵ((ܩ, [((ܤ ⊆෥ ,ܩ))ଵିߔ]ߔ ݈ܿ ܵܨܫ [((ܤ ⇒ by (Theorem: 2.7), we have: ܵܨܫ⍺ ݈ܿ ିߔଵ((ܩ, ((ܤ ⊆෥ ,ܩ))ଵିߔ ݈ܿ ⍺ܵܨܫ)ߔ]ଵିߔ [(((ܤ ⊆෥ ,ܩ))ଵିߔ) ߔ ݈ܿ ܵܨܫ]ଵିߔ ෥⊇ [(((ܤ ,ܩ)݈ܿ ܵܨܫ)ଵିߔ ((ܤ ⇒ ,ܩ))ଵିߔ ݈ܿ ⍺ܵܨܫ ((ܤ ⊆෥ ,ܩ)݈ܿ ܵܨܫ)ଵିߔ 4) .((ܤ ⇒ 5)  Let (ܩ, (ܤ ∈ )ܵܨܫ ஽ܻ) ⇒ ,ܩ) ௖(ܤ ∈ )ܵܨܫ ஽ܻ) ⇒  from (4), we get: ܵܨܫ⍺ ݈ܿ ିߔଵ((ܩ, (௖(ܤ ⊆෥ ,ܩ)݈ܿ ܵܨܫ)ଵିߔ (௖(ܤ ⇒ by (Theorem: 2.7), (Theorem: 2.14) and (Theorem: 

3.7), we have:ିߔଵ(ܩ)ݐ݊݅ ܵܨܫ, ((ܤ ⊆෥ ,ܩ))ଵିߔ ݐ݊݅ ⍺ܵܨܫ 5) .((ܤ ⇒ 1) Let (ܩ, (ܤ ∈ )ܱܵܵܨܫ ஽ܻ) ⇒ ,ܩ)ݐ݊݅ ܵܨܫ (ܤ = ,ܩ) ,ܩ)ݐ݊݅ ܵܨܫ)ଵିߔand (ܤ ((ܤ ,ܩ))ଵିߔ = ((ܤ ⊆෥ ,ܩ))ଵିߔ ݐ݊݅ ⍺ܵܨܫ  ( by 5 )  ((ܤ

Since  ܵܨܫ⍺ ݅݊ିߔ ݐଵ((ܩ, ((ܤ ⊆෥ ,ܩ))ଵିߔ  (Theorem: 3.4)  ((ܤ
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⇒ ,ܩ))ଵିߔ ݐ݊݅ ⍺ܵܨܫ ((ܤ = ,ܩ))ଵିߔ ((ܤ ∈ )⍺ܱܵܵܨܫ ாܺ ) ⇒ .૝) ࢓ࢋ࢘࢕ࢋࢎࢀ ∎.⍺ continuousܵܨܫ is ߔ ૝): 
Let ( ாܺ , ߬ଵ), ( ஽ܻ, ߬ଶ) be two IFSTSs and  ߔ: ( ாܺ , ߬ଵ) → ( ஽ܻ, ߬ଶ) be an ܵܨܫ⍺ mapping.Then, ߔ is an ܵܨܫ⍺ open if and only if ܨ)ݐ݊݅ ܵܨܫ]ߔ, [(ܣ ⊆෥ ,ܨ))ߔ]ݐ݊݅ ⍺ܵܨܫ ,[((ܣ ,ܨ)∀ (ܣ ∈ ,ܨ) ⍺ open map andܵܨܫ be an ߔ Let (⇒) :ࢌ࢕࢕࢘ࡼ .(ாܺ)ܵܨܫ (ܣ ∈ )ܵܨܫ ாܺ ) ⇒ ,ܨ)ݐ݊݅ ܵܨܫ (ܣ ∈ ߬ଵ and ܨ)ݐ݊݅ ܵܨܫ]ߔ, [(ܣ ∈ )⍺ܱܵܵܨܫ ஽ܻ )  (Definition:4.1) ⇒ ,ܨ)ݐ݊݅ ܵܨܫ]ߔ [(ܣ ,ܨ)ݐ݊݅ ܵܨܫ)ߔ]ݐ݊݅ ⍺ܵܨܫ= [((ܣ ⊆෥ ,ܨ))ߔ]ݐ݊݅ ⍺ܵܨܫ ,ܨ) Let (⇐) [((ܣ (ܣ ∈ ߬ଵ. By the condition we get: ܨ)ݐ݊݅ ܵܨܫ]ߔ, [(ܣ = ,ܨ))ߔ ((ܣ ⊆෥ ,ܨ))ߔ]ݐ݊݅ ⍺ܵܨܫ [((ܣ ∈ )⍺ܱܵܵܨܫ ஽ܻ) 

Since ܵܨܫ⍺ ݅݊ܨ))ߔ]ݐ, [((ܣ ⊆෥ ,ܨ))ߔ ((ܣ ⇒ ,ܨ))ߔ]ݐ݊݅ ⍺ܵܨܫ  [((ܣ = ,ܨ))ߔ ((ܣ )⍺ܱܵܵܨܫ∋ ஽ܻ), ,ܨ) ∀ (ܣ ∈ ߬ଵ⇒ ߔ is ܵܨܫ⍺ open map.             ∎ 

.૝) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૞): 
Let ( ாܺ , ߬ଵ), ( ஽ܻ, ߬ଶ) be two IFSTSs and  ߔ: ( ாܺ , ߬ଵ) → ( ஽ܻ, ߬ଶ) be an ܵܨܫ⍺ mapping.Then, ߔ is an ܵܨܫ⍺ closed if and only if ܵܨܫ⍺ ݈ܿ[ܨ))ߔ, [((ܣ ⊆෥ ,ܨ)݈ܿ ܵܨܫ]ߔ ,[(ܣ ,ܨ)∀ (ܣ ∈ )ܵܨܫ ாܺ). ࢌ࢕࢕࢘ࡼ:  Similar as Theorem (4.4).    ∎ 

 ૞.  ࢙࢓࢕࢏࢞࡭ ࢔࢕࢏࢚ࢇ࢘ࢇ࢖ࢋࡿ ⍺ ࢚ࢌ࢕ࡿ ࢟ࢠࢠ࢛ࡲ ࢉ࢏࢚࢙࢏࢔࢕࢏࢚࢏࢛࢚࢔ࡵ

In this section we define the intuitionistic fuzzy soft ⍺ ௜ܶ spaces, ݅ = 1,2,3,4and we introduce some of 

its basic properties. 

.૞) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚): 
An IFSTS ( ாܺ , ߬) is said to be ܵܨܫ⍺ ଴ܶ space if for every pair of distinct IFS points ݁ௌ, ݁ௐ  there 

exists an ܵܨܫ⍺ open set (ܨ, :such that (ܣ ௌ݁ ∈ ,ܨ) ,(ܣ ݁ௐ ∉ ,ܨ) or ݁ௐ (ܣ ∈ ,ܨ) ,(ܣ ௌ݁ ∉ ,ܨ)  .(ܣ

.૞)ࢋ࢒࢖࢓ࢇ࢞ࡱ  ૛): 
Let ܺ = ,ଵݔ} ,ଶݔ ,ଷݔ , {ସݔ ܧ = { ଵ݁, ݁ଶ, ݁ଷ} and ߬ be the discrete intuitionistic fuzzy soft topology on ܺ. 
Then( ாܺ , ߬) is ܵܨܫ⍺ ଴ܶ space. 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૜): 
An IFS subspace ( ாܻ , ߬௒) of an ܵܨܫ⍺ ଴ܶ  space( ாܺ , ߬) is ܵܨܫ⍺ ଴ܶ space.  



 جامعة ذي قار - مجلة كلیة التربیة للعلوم الصرفة
  ٢٠١٨، حᗫᖂران ٢، العدد ٨المجلد 

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

  
   

١٨٨

 :ࢌ࢕࢕࢘ࡼ 
Let ݁ௌ, ݁ௐ be two distinct IFS points in ( ாܻ , ߬௒). Since ( ாܻ , ߬௒) be a subspace of  ( ாܺ , ߬) ⇒ ݁ௌ, ݁ௐ  are 

two distinct IFS points in ( ாܺ , ߬) 

Since ( ாܺ , ߬) be  ܵܨܫ⍺ ଴ܶ  space ⇒ ∃ܵܨܫ⍺ open set (ܨ, in ߬ such that:  ݁ௌ (ܣ ∈ ,ܨ) ,(ܣ ݁ௐ ∉ ,ܨ) or ݁ௐ (ܣ ∈ ,ܨ) ,(ܣ ௌ݁ ∉ ,ܨ) ,ܪ)⇒(ܣ (ܥ = ாܻ ∩෥ ,ܨ) ,(ܣ ,ܨ)∀ (ܣ ∈ ߬ is ܵܨܫ⍺ open set in  ߬௒  such that: ݁ௌ ,ܪ)∋ ,(ܥ ݁ௐ ∉ ,ܪ) or ݁ௐ (ܥ ∈ ,ܪ) ,(ܥ ௌ݁ ∉ ,ܪ)  (ܥ

Hence ( ாܻ , ߬௒) is ܵܨܫ⍺ ଴ܶ space.                        ∎ 

.૞) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૝): 
An IFSTS (ܺா, ߬) is said to be ܵܨܫ⍺ ଵܶ space if for every pair of distinct IFS points ݁ௌ, ݁ௐ  there exist 

an ܵܨܫ⍺ open sets (ܨ, ,(ܣ ,ܩ) such that:݁ௌ(ܤ ∈ ,ܨ) ,(ܣ ݁ௐ ∉ ,ܨ) and ݁ௐ (ܣ ∈ ,ܩ) ,(ܤ ௌ݁ ∉ ,ܩ)  .(ܤ

.૞) ࢋ࢒࢖࢓ࢇ࢞ࡱ  ૞): 
Let ܺ = ,ଵݔ} ,ଶݔ , {ଷݔ ܧ = { ଵ݁, ݁ଶ, ݁ଷ} and ߬ be the discrete intuitionistic fuzzy soft topology on ܺ. 
Then( ாܺ , ߬) is ܵܨܫ⍺ ଵܶ space. 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૟): 
An IFS subspace ( ாܻ , ߬௒) of an ܵܨܫ⍺ ଵܶ  space( ாܺ , ߬) is ܵܨܫ⍺ ଵܶ space.  ࢌ࢕࢕࢘ࡼ: Similar as Theorem (5.3).                    ∎ 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૠ): 
If every IFS point of an IFSTS ( ாܺ , ߬) is ܵܨܫ⍺ closed set, then ( ாܺ , ߬) is ܵܨܫ⍺ ଵܶ space.  ࢌ࢕࢕࢘ࡼ: 
Let ݁ௌ, ݁ௐ be two distinct IFS points of ( ாܺ , ߬) ⇒ ௌ݁, ݁ௐ are ܵܨܫ⍺ closed sets ⇒ ݁ௌ௖ , ݁ௐ௖ are distinct ܵܨܫ⍺ open sets such that: ݁ௌ ∈ ݁ௐ௖ , ݁ௐ ∉ ݁ௐ௖  and ݁ௐ ∈ ݁ௌ௖, ݁ௌ ∉ ݁ௌ௖ ⇒ (ܺா, ߬)  is ܵܨܫ⍺ ଵܶ  space.             ∎ 

.૞) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૡ): 
An IFSTS (ܺா, ߬) is said to be ܵܨܫ⍺ ଶܶ space if for every pair of distinct IFS points ݁ௌ, ݁ௐ  there exist 

disjoint ܵܨܫ⍺ open sets (ܨ, ,(ܣ ,ܩ) such that: ௌ݁  (ܤ ∈ ,ܨ) and  ݁ௐ (ܣ ∈ ,ܩ)    .(ܤ
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.૞) ࢋ࢒࢖࢓ࢇ࢞ࡱ ૢ): 
Let ܺ = ,ଵݔ} ,ଶݔ ,ଷݔ , {ସݔ ܧ = { ଵ݁, ݁ଶ, ݁ଷ} and ߬ be the discrete intuitionistic fuzzy soft topology on ܺ. 
Then( ாܺ , ߬) is ܵܨܫ⍺ ଶܶ space. 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૙): 
An IFS subspace ( ாܻ , ߬௒) of an ܵܨܫ⍺ ଶܶ  space( ாܺ , ߬) is ܵܨܫ⍺ ଶܶ space.  ࢌ࢕࢕࢘ࡼ:Similar as Theorem (5.3).                      ∎ 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૚): 
If every IFS point of an IFSTS ( ாܺ , ߬) is ܵܨܫ⍺ closed set, then ( ாܺ , ߬) is ܵܨܫ⍺ ଶܶ space.  ࢌ࢕࢕࢘ࡼ:  Similar as Theorem (5.7).                                                                 ∎ 

.૞) ࢔࢕࢏࢚࢏࢙࢕࢖࢕࢘ࡼ  ૚૛): (1) Every ܵܨܫ⍺ ଶܶ  space is ܵܨܫ⍺ ଵܶ space. (2) Every ܵܨܫ⍺ ଵܶ space is ܵܨܫ⍺ ଴ܶ space. (3) Every ܵܨܫ⍺ ଶܶ  space is ܵܨܫ⍺ ଴ܶ space.  (1) :ࢌ࢕࢕࢘ࡼ Let ( ாܺ , ߬)be an ܵܨܫ⍺ ଶܶ space and ݁ௌ, ݁ௐ  be two distinct IFS points  ⇒ ∃ disjoint ,ܨ) ⍺ open setsܵܨܫ ,(ܣ ,ܩ) (ܤ  such that: ௌ݁ ∈ ,ܨ) (ܣ  and ݁ௐ ∈ ,ܩ) (ܤ . Since (ܨ, (ܣ ∩෥ ,ܩ) (ܤ = 0෨ா ⇒ ௌ݁ ∉ ,ܩ) (ܤ  and ݁ௐ ∉ ,ܨ) (ܣ ⇒ ݁ௌ ∈ ,ܨ) ,(ܣ ݁ௐ ∉ ,ܨ) (ܣ  and ݁ௐ ,ܩ)∋ ,(ܤ ௌ݁ ∉ ,ܩ) ) ,Thus .(ܤ ாܺ, ߬)is ܵܨܫ⍺ ଵܶ space. (2) Let ( ாܺ , ߬)be an ܵܨܫ⍺ ଵܶ space and ݁ௌ, ݁ௐ  be two distinct IFS points  ⇒ ∃ܵܨܫ⍺ open sets (ܨ, ,(ܣ ,ܩ) such that: ݁ௌ (ܤ ∈ ,ܨ) ,(ܣ ݁ௐ ∉ ,ܨ) and  ݁ௐ (ܣ ∈ ,ܩ) ,(ܤ ݁ௌ ∉ ,ܩ)  .(ܤ

Then, there exists an ܵܨܫ⍺ open set containing one of the IFS point but not the other.    

Thus, ( ாܺ , ߬)is ܵܨܫ⍺ ଴ܶ space. (3) Let ( ாܺ , ߬)be an ܵܨܫ⍺ ଶܶ space⇒ By (1), we have: (ܺா, ߬) is ܵܨܫ⍺ ଵܶ space.  ⇒ From (2), we get: ( ாܺ , ߬) isܵܨܫ⍺ ଴ܶ space.        ∎ 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૜): 
For every pair of distinct IFS points ௌ݁ , ݁ௐ of an ܵܨܫ⍺ ଶܶ space ( ாܺ , ߬), there exists an ܵܨܫ⍺ closed 

set (ܪ, such that: ௌ݁ (ܥ ∈ ,ܪ) ,(ܥ ݁ௐ ∉ ,ܪ) and ݁ௐ (ܥ ∉ ,ܪ)݈ܿ ⍺ܵܨܫ  :ࢌ࢕࢕࢘ࡼ  .(ܥ
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Let ݁ௌ, ݁ௐ be two distinct IFS points of an ܵܨܫ⍺ ଶܶ  space(ܺா, ߬) ⇒ ∃  disjoint ܵܨܫ⍺ open sets ,ܨ) ,(ܣ ,ܩ) (ܤ  such that: ݁ௌ ∈ ,ܨ) (ܣ  and ݁ௐ ∈ ,ܩ) (ܤ ⇒ ௌ݁ ∈ ,ܩ)  ௖(ܤ

and  ݁ௐ ∉ ,ܩ) ௖(ܤ  ⇒ ,ܩ) ௖(ܤ = ,ܪ) (ܥ  is ⍺ܵܨܫ  closed set containing ݁ௌ  but not ݁ௐ  and ݁ௐ ,ܪ)݈ܿ ⍺ܵܨܫ∌ (ܥ = ,ܪ)  ∎                                                                                          .(ܥ

.૞) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚૝): 
Let ( ாܺ , ߬) be an IFSTS, (ܪ, ⍺ closed set and ௌ݁ be an IFS point such that ௌ݁ܵܨܫ be an (ܥ ∉ ,ܪ)  .(ܥ

If there exist disjoint ܵܨܫ⍺ open sets (ܨ, ,(ܣ ,ܩ) such that:  ݁ௌ (ܤ ∈ ,ܨ) ,ܪ)  and (ܣ (ܥ ⊆෥ ,ܩ) ,then (ܺா ,(ܤ ߬)  is called ܵܨܫ⍺  regular space. An IFSTS ( ாܺ , ߬)  is said to be ܵܨܫ⍺ ଷܶ  space if it is ܵܨܫ⍺ 

regular and ܵܨܫ⍺ ଵܶ space. 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૞): 
Let ( ாܺ , ߬) be an ܵܨܫ⍺ regular space, (ܪ,  ⍺ open set and ݁ௌ be an IFS point such thatܵܨܫ be an (ܥ

ௌ݁ ∈ ,ܪ) (ܥ , then there exists an ܵܨܫ⍺  open set (ܨ, (ܣ  such that:  ݁ௌ ∈ ,ܨ) (ܣ  and  ܵܨܫ⍺ ݈ܿ(ܨ, (ܣ ⊆෥ ,ܪ)  :ࢌ࢕࢕࢘ࡼ .(ܥ
Let (ܪ, ⍺ open set containing IFS point ௌ݁ܵܨܫ be an (ܥ  in ܵܨܫ⍺ regular space( ாܺ , ߬) ⇒ ,ܪ) ௖(ܥ  is ܵܨܫ⍺  closed set such that ௌ݁ ∉ ,ܪ) .௖(ܥ By hypothesis, there exist disjoint ܵܨܫ⍺  open sets (ܨ, ,(ܣ ,ܩ) (ܤ  such that: ݁ௌ ∈ ,ܨ) (ܣ  and (ܪ, ௖(ܥ ⊆෥ ,ܩ) (ܤ ⇒ ,ܩ) ௖(ܤ ⊆෥ ,ܪ) (ܥ  and (ܨ, (ܣ ⊆෥ ,ܩ) ௖(ܤ ⇒ ,ܨ)݈ܿ ⍺ܵܨܫ (ܣ ⊆෥ ,ܩ) ௖(ܤ ⊆෥ ,ܪ) (ܥ ⇒we get an ܵܨܫ⍺ open set (ܨ,   containing (ܣ

ௌ݁ and ܵܨܫ⍺ ݈ܿ(ܨ, (ܣ ⊆෥ ,ܪ)  ∎(ܥ

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚૟): 
An IFS subspace ( ாܻ , ߬௒) of an ܵܨܫ⍺ ଷܶ  space( ாܺ , ߬) is ܵܨܫ⍺ ଷܶ space.  ࢌ࢕࢕࢘ࡼ: 
By Theorem (5.6), we get: ( ாܻ , ߬௒) is ܵܨܫ⍺ ଵܶ space. 

To prove that ( ாܻ , ߬௒) is ܵܨܫ⍺ regular space let (ܪ,  ⍺ closed set and ݁ௌ be an IFS pointܵܨܫ be an (ܥ

in ( ாܻ , ߬௒) such that ௌ݁ ∉ ,ܪ) ) Since .(ܥ ாܺ , ߬) be an ܵܨܫ⍺ ଷܶ space ⇒ ( ாܺ , ߬) is ܵܨܫ⍺ regular space ⇒ there exist disjoint ܵܨܫ⍺  open sets (ܨ, ,(ܣ ,ܩ) (ܤ  in  ߬  such that:  ௌ݁ ∈ ,ܨ) (ܣ  and  (ܪ, (ܥ ⊆෥ ,ܩ) ⇒(ܤ ாܻ ∩෥ ,ܨ) ,(ܣ ாܻ ∩෥ ,ܩ)   :⍺ open sets in ߬௒ such thatܵܨܫ are disjoint (ܤ

ௌ݁ ∈ ாܻ ∩෥ ,ܨ) ,ܪ)  and (ܣ (ܥ ⊆෥ ாܻ ∩෥ ,ܩ) ) ⇒ (ܤ ாܻ , ߬௒) is ܵܨܫ⍺ regular space. Therefore ( ாܻ , ߬௒)  is ܵܨܫ⍺ ଷܶ space.                 ∎ 
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.૞) ࢔࢕࢏࢚࢏࢔࢏ࢌࢋࡰ  ૚ૠ): 
Let ( ாܺ , ߬) be an IFSTS and (ܪ, ,(ܥ ,ܭ)  ⍺ܵܨܫ ⍺ closed sets. If there exist disjointܵܨܫ be disjoint (ܦ

open sets (ܨ, ,(ܣ ,ܩ) ,ܪ) :such that (ܤ (ܥ ⊆෥ ,ܨ) ,ܭ)  and (ܣ (ܦ ⊆෥ ,ܩ) ) then ,(ܤ ாܺ , ߬) is called ܵܨܫ⍺ 

normal space. An IFSTS ( ாܺ , ߬) is said to be ܵܨܫ⍺ ସܶ  space if it is ܵܨܫ⍺ normal and ܵܨܫ⍺ ଵܶ space. 

.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚ૡ): 
An IFSTS ( ாܺ , ߬) is ܵܨܫ⍺ normal space if and only if for every ܵܨܫ⍺ closed set (ܪ, (ܥ  and ܵܨܫ⍺ 

open set (ܭ, (ܦ  such that (ܪ, (ܥ ⊆෥ ,ܭ) ,(ܦ  there exists  ܵܨܫ⍺  open set (ܨ, (ܣ  such that (ܪ, (ܥ ⊆෥ ,ܨ) ,ܨ)݈ܿ ⍺ܵܨܫ  and (ܣ (ܣ ⊆෥ ,ܭ)  :ࢌ࢕࢕࢘ࡼ .(ܦ
(⇒) Suppose that ( ாܺ, ߬) be an ܵܨܫ⍺ normal space, (ܪ, ,ܭ) ⍺ closed set andܵܨܫ be an (ܥ ⍺ܵܨܫ be an (ܦ open set such that (ܪ, (ܥ ⊆෥ ,ܭ) (ܦ ,ܪ) ⇒ ,(ܥ ,ܭ) ௖(ܦ are disjoint ܵܨܫ⍺  closed sets. By 

hypothesis, there exist disjoint ܵܨܫ⍺  open sets (ܨ, ,(ܣ ,ܩ) (ܤ  such that: (ܪ, (ܥ ⊆෥ ,ܨ) (ܣ  and (ܭ, ௖(ܦ ⊆෥ ,ܩ) .(ܤ Since ,ܨ) (ܣ ⊆෥ ,ܩ) ௖(ܤ ⇒ ,ܨ)݈ܿ ⍺ܵܨܫ (ܣ ⊆෥ ,ܩ)݈ܿ ⍺ܵܨܫ ௖(ܤ = ,ܩ) ௖(ܤ . 

Since(ܩ, ௖(ܤ ⊆෥ ,ܭ) (ܦ ⇒ ,ܨ)݈ܿ ⍺ܵܨܫ (ܣ ⊆෥ ,ܭ)  .(ܦ

(⇐) Suppose that the condition holds and ( ܬ, ܵ), ,ܮ) ܹ)  be disjoint ܵܨܫ⍺  closed sets ⇒( ܬ, ܵ) ⊆෥ ,ܮ) ܹ)௖ . By condition, there exists ܵܨܫ⍺ open set (ܨ, ,ܬ ) such that (ܣ ܵ) ⊆෥ ,ܨ)  (ܣ

and  ܵܨܫ⍺ ݈ܿ(ܨ, (ܣ ⊆෥ ,ܮ) ܹ)௖ ⇒ ,ܮ) ܹ) ⊆෥ ,ܨ)݈ܿ ⍺ܵܨܫ] ௖[(ܣ  and ,ܨ)݈ܿ ⍺ܵܨܫ] ௖[(ܣ ∩෥ ,ܨ) (ܣ = 0෨ா, 
where (ܨ, (ܣ  and [ܵܨܫ⍺ ݈ܿ(ܨ, ௖[(ܣ  are ܵܨܫ⍺  open sets⇒ ( ாܺ, ߬)  is ܵܨܫ⍺  normal space. ∎ 
.૞) ࢓ࢋ࢘࢕ࢋࢎࢀ  ૚ૢ): 
An ܵܨܫ⍺ closed subspace ( ாܻ , ߬௒) of an ܵܨܫ⍺ normal space( ாܺ , ߬) is ܵܨܫ⍺ normal space.  ࢌ࢕࢕࢘ࡼ: 
Let (ܪ, ,(ܥ ,ܭ) ) ⍺ closed sets inܵܨܫ be disjoint (ܦ ாܻ , ߬௒) ⇒ ாܻ ∩෥ ,ܪ) and ாܻ (ܥ ∩෥ ,ܭ) ) ⍺ closed sets inܵܨܫ are (ܦ ாܺ , ߬) 

Since ( ாܺ , ߬) be an ܵܨܫ⍺ normal space ⇒ there exist disjoint ܵܨܫ⍺ open sets(ܨ, ,(ܣ ,ܩ)  in  ߬ such (ܤ

that:  ாܻ ∩෥ ,ܪ) (ܥ ⊆෥ ,ܨ) (ܣ  and ாܻ ∩෥ ,ܭ) (ܦ ⊆෥ ,ܩ) (ܤ ⇒ ாܻ ∩෥ ,ܪ) (ܥ ⊆෥ ாܻ ∩෥ ,ܨ) (ܣ  and 

ாܻ ∩෥ ,ܭ) (ܦ ⊆෥ ாܻ ∩෥ ,ܩ) ⍺ open setsܵܨܫ for some disjoint ,(ܤ ாܻ ∩෥ ,ܨ) ,(ܣ ாܻ ∩෥ ,ܩ) in  ߬௒ (ܤ  . Thus ( ாܻ , ߬௒) is ܵܨܫ⍺ normal space.∎ 

 :࢙ࢋࢉ࢔ࢋ࢘ࢋࢌࢋࡾ 
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