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Abstract 
 

Recently Thakur and Bohre introduced the concept of upper and lower 
intuitionistic fuzzy (IF) α െirresolute Intuitionistic Fuzzy Multifunction 
(IFM). The aim of this paper is to obtain some properties of upper and lower 
IF α െirresolute IFM and to establish some theorems.  
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1. Introduction and Preliminaries 
After the introduction of fuzzy sets by Zadeh [26] in 1965 and fuzzy topology by 
Chang [7] in 1967, several researches was conducted on the generalizations of the 
notions of fuzzy sets and fuzzy topology. The concept of intuitionistic fuzzy set was 
introduced by Atanassov [2,3,4] as a generalization of fuzzy set. In the last 25 years 
various concepts of fuzzy mathematics have been extended for intuitionistic fuzzy 
sets. In 1997 Coker [8] introduced the concept of intuitionistic fuzzy topological 
spaces as a generalization of fuzzy topological spaces. In the 1999, the concept of 
intuitionistic fuzzy multifunctions was introduced by Ozbakir and Coker [18] from a 
topological space to an intuitionistic fuzzy topological space. 
 Throughout this paper ሺܺ, ࣮ሻ and ሺܻ,  ሻ represents a topological space and an߁
intuitionistic fuzzy topological space respectively. A subset A of a topological space ሺܺ, ࣮) is called ߙ-open if Aؿ ݐ݊ܫ ቀ݈ܥ൫ݐ݊ܫሺܣሻ൯ቁ . The complement of an ߙ-open is 
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called ߙ-closed. Every open (resp. closed) set is ߙ-open [16] (resp. ߙ-closed[16]) but 
the converses may not be true. The family of all ߙ-open (resp. ߙ-closed) subsets of a 
topological spaceሺܺ, ࣮ሻ is denoted by ܱߙ(X) (resp. ߙC(X)). The intersection of all ߙ-
closed sets of X containing a set A of X is called the ߙ-closure [13] of A. It is denoted 
by ߙCl(A). The union of all ߙ-open sub sets of A of X is called the ߙ-interior [13] of 
A .It is denoted by ߙInt(A) . A subset A of X is ߙ-closed  if and only if A ݈ܥـሺݐ݊ܫሺ݈ܥሺܣሻሻሻ.  A subset N of a topological spaceሺܺ, ࣮) is called an ߙ-neighborhood 
[13] of a point x ( resp. a subset A) of X if there exists a ߙ-open set O of X such that 
x א ܱ ܣ .N (respؿ ؿ ܱ ؿ ܰሻ. A mapping ݂ from a topological space (X, ࣮ሻ to 
another topological space (X*, ࣮כሻ  is said to be ߙ-continuous [14, 17] (resp. ߙ-
irresolute [13]) if the inverse image of every open (resp. ߙ െopen) set of X* is ߙ െopen in X. Every continuous (resp. ߙ-irresolute) mapping is ߙ-continuous, but the 
converse may not be true [13,14]. The concepts of continuous and ߙ-irresolute 
mappings are independent. 
 In 1983 Atanassov [2,3,4] introduced the concept of intuitionistic fuzzy sets. 
 
Definition 1.1 [2, 3, 4]: Let Y be a nonempty fixed set. An intuitionistic fuzzy set Α~  
in Y is an object having the form 
ሚܣ  ൌ  ሼ൏ ,ݕ ,ሻݕ஺෨ሺߤ  ߭஺෨ሺݕሻ ൐  ሽ ܻ∋ݕ
 
where the functions μA෩:Y→I and  υA෩:Y→I denotes the  degree of membership 
(namelyߤ஺෨ሺݕሻ) and the degree of non membership (namely  ߭஺෨ሺݕሻ) of each element 
y∈Y to the set ܣሚ respectively, and  0 ൑ ሻݕ஺෨ሺߤ  ൅  ߭஺෨ሺݕሻ   ൑ 1 for each y∈Y.  
 
Definition 1.2 [2, 3, 4]: Let Y be a nonempty set and the intuitionistic fuzzy sets ܣሚ 
and ܤ෨  be in the form ܣሚ ൌ ሼ൏ ,ݕ μA෩ሺyሻ,  υA෩ሺyሻ ൐ ,ሽܻ∋ ݕ : ෨ܤ ൌ  ሼ൏ ,ݕ μB෩ሺyሻ, υB෩ሺyሻ ൐: ݕ ∈ ܻሽ and let  ൛ܣሚఈ: ߙ א Λൟ be an arbitrary family of intuitionistic fuzzy sets in Y. Then: 

ሚܣ .1 ك  ෨ܤ  ݕ ׊ ݂݅  א ܻ, ሾ µA෩ሺyሻ ൑ µB෩ሺyሻܽ݊݀υA෩ሺyሻ ൒ υB෩ሺyሻሿ; 
ሚܣ .2 ൌ ෨ܤ  ሚܣ ݂݅  ك  ෨ܤ  ෨ܤ ݀݊ܽ  ك  ;ሚܣ
ሚ஼ܣ .3 ൌ ሼ൏ ,ݕ υA෩ሺyሻ, µA෩ሺyሻ ൐ ݕ א ܻሽ; 
4. 0෨ ൌ ሼ൏ ,ݕ 0,1 ൐: ݕ א ܻሽ ܽ݊݀ 1෨ ൌ ሼ൏ ,ݕ 1,0 ൐: ݕ א ܻሽ; 
ת .5 ሚఈ=ሼ൏ܣ ,µA෩ሺyሻ ר,ݕ ש  υA෩ሺyሻ ൐: ݕ א ܻሽ; 
׫ .6 ሚఈܣ ൌ ሼ൏ ש,ݕ  µA෩ሺyሻ, ר  υA෩ሺyሻ ൐: ݕ א ܻሽ. 

 
Definition 1.3 [9]: Two Intuitionistic Fuzzy Sets ܣሚ and ܤ෨  of Y are said to be quasi 
coincident    (ܣሚܤݍ෨  for short)  if ݕ ׌ א ܻsuch that  μA෩ሺyሻ ൐  υB෩ሺݕሻ ݎ݋  υA෩ሺyሻ ൏ μB෩ሺyሻ. 
 
Lemma 1.1[9]: For any two intuitionistic fuzzy sets ܣሚ and ܤ෨  of Y,⎤ ሺܣሚܤݍ෨ሻ ⇔ܣሚ ؿ ෨ܤ ௖. 
In 1997 Coker [8] introduced the concept of intuitionistic fuzzy topology.  
 
Definition 1.4[8]: An intuitionistic fuzzy topology on a non empty set Y is a family Γ 
of intuitionistic fuzzy sets in Y  which satisfy the following axioms: 
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(O1).   0෨, 1෨ א Γ 
(O2).   ܣሚଵ ת ሚଶܣ א Γ for any ܣሚଵ, ሚଶܣ א Γ 
(O3).   ׫ :ሚఈܣሚఈ for any arbitrary family ൛ܣ ߙ א Λൟ א Γ. 
 
 In this case the pair (Y, Γ) is called an intuitionistic fuzzy topological space and 
each intuitionistic fuzzy set in Γ, is known as an intuitionistic fuzzy open set in Y. The 
complement ܤ෨ ௖of an intuitionistic fuzzy open set ܤ෨   is called an intuitionistic fuzzy 
closed set in Y. 
 
Definition 1.5 [8]:  Let (Y, Γ ) be an intuitionistic fuzzy topological space and ܣሚ be an 
intuitionistic fuzzy set in Y. Then the interior and closure of ܣሚ are defined by: 
 cl(ܣሚ) = ∩{ܭ෩ : ܭ෩ is an intuitionistic fuzzy closed set in Y and ܣሚ ⊆ ܭ෩}, 
 int(ܣሚ) = ∪{ܩ෨ : ܩ෨ is an intuitionistic fuzzy open set in Y and ܩ෨ ⊆ ܣሚ}. 
 
 In 1999 Ozbekir nad Coker [18] introduced the concept of intuitionistic fuzzy 
multifunction. 
 
Definition 1.6 [18]: Let X and Y are two non empty sets. A function ܨ: ሺܺ, ࣮ሻ  ՜ሺܻ,  ሻ is called intuitionistic fuzzy multifunction if F(x) is an intuitionistic fuzzy set in߁
Y, ∀  x∈X.  
 
Definition 1.7 [18]: Let ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ,  ሻ is an intuitionistic fuzzy multifunction߁
and A be a subset of X. Then   F(A) = ڂ ஺אሻ௫ݔሺܨ  . 
 
Definition 1.8[18]:  Let ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ,  .ሻ  be an intuitionistic fuzzy multifunction߁
Then the upper inverse F + and lower inverse F (ሚܣ) −  :ሚ in Y are defined as followsܣ of an intuitionistic fuzzy set  (ሚܣ)
ሚ൯ܣା൫ܨ   ൌ ሼݔ א ܺ: ሻݔሺܨ ك ሚ൯ܣ൫ିܨ ሚሽ   andܣ ൌ ሼݔ א ܺ:      ሚሽܣݍሻݔሺܨ
 
Lemma 1.2[23]: Let ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ, ,ሚܣ ሻ be an intuitionistic fuzzy multifunction and߁ ෨ܤ  be intuitionistic fuzzy sets in Y. Then:  

ା൫1෨൯ܨ .1 ൌ ൫1෨൯ିܨ ൌ ܺ. 
ሚ൯ܣା൫ܨ .2 ك  .ሚ൯ܣ൫ିܨ
ሚ൯൧௖ܣ൫ିܨൣ .3 ൌ  .ሚ௖൯ܣା൫ܨ
ሚ൯൧௖ܣା൫ܨൣ .4 ൌ  .ሚ௖൯ܣ൫ିܨ
5. If ܣሚ ك ሚ൯ܣା൫ܨ ෨ ,thenܤ ك  ෨൯ܤା൫ܨ
6. If ܣሚ ك ሚሻܣሺିܨ  ෨ ,thenܤ ك  .෨ሻܤሺିܨ

 
Definition 1.9[10]:A subset ܣሚ of a topological space (ܻ, Γሻ  is called : 

1. Intuitionistic fuzzy ߙ-open if ܣሚ ؿ  ݐ݊ܫ ൬݈ܥ ቀݐ݊ܫ൫ܣሚ ൯ቁ൰ . 
2. Intuitionistic fuzzy ߙ-closed if its complement is Intuitionistic fuzzy  ߙ-open. 
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Definition 1.10 [10]:  Let (Y, Γ ) be an intuitionistic fuzzy topological space and ܣሚ be 
an intuitionistic fuzzy set in Y. Then the ߙ-interior and ߙ-closure of ܣሚ are defined by: 
ሚሻܣ ሺ݈ܥߙ   ൌ ∩{ܭ෩ : ܭ෩ is an intuitionistic fuzzy ߙ-closed set in Y and ܣሚ ⊆ ܭ෩}, 
 .{ሚܣ ⊇ ෨ܩ open set in Y and-ߙ ෨ is an intuitionistic fuzzyܩ : ෨ܩ}∪ = ሚሻܣሺݐ݊ܫߙ 
 
 Recently Thakur and Bohre[24] introduced the concepts of Intuitionistic fuzzy 
lower ߙ െirresolute and intuitionistic fuzzy upper ߙ െirresolute intuitionistic fuzzy 
multifunctions. 
 
Definition 1.11[24]: An Intuitionistic fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜  ሺܻ,  ሻ is said߁
to be:  

1. Intuitionistic fuzzy lower ߙ െirresolute at a point ݔ଴ א ܺ if for any ෩ܹ ݍ଴ሻݔሺܨ ሺܻሻ,  such thatܱߙܨܫא ෩ܹ  there exists ܷ א  ଴ suchݔ ሺܺሻ containingܱߙ
that ܨሺݔሻݍ ෩ܹ , ݔ׊ א ܷ.  

2. Intuitionistic fuzzy lower ߙ െirresolute if it has this property at each point of 
X. 

 
Definition 1.12[24]: An Intuitionistic fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ,  ሻ is said߁
to be: 

1. Intuitionistic fuzzy upper ߙ െirresolute at a point ݔ଴ א ܺ if for any ෩ܹ ଴ሻݔሺܨ ሺܻሻ, such thatܱߙܨܫא ؿ ෩ܹ
 there exists ܷ א  ଴ suchݔ ሺܺሻ containingܱߙ

that ܨሺܷሻ ؿ ෩ܹ  
2. Intuitionistic fuzzy upper ߙ െirresolute if it has this property at each point of 

X. 
 
 The object of this paper is to obtain some properties of Intuitionistic fuzzy lower ߙ െirresolute and intuitionistic fuzzy upper ߙ െirresolute intuitionistic fuzzy 
multifunctions. 
 A function ܨ from a topological space ሺܺ, ࣮ሻto IF topological spaceሺܻ,  ሻ is߁
called IFM if F(x) is an intuitionistic fuzzy set in ܻ, ݔ׊ א ܺ.  
 
 
2. Properties of Upper and Lower ࢻ െIrresolute  
Intuitionistic Fuzzy Multifunctions 
Theorem 2.1: Let ܨ: ሺܺ, ࣮ሻ  ՜  ሺܻ,  ሻ be an intuitionistic fuzzy multifunction, Then߁
the following statements are equivalent: 

1. F is intuitionistic fuzzy lower ߙ െirresolute. 
෨൯ܩ൫ିܨ .2 א ,ሺܺሻܱߙ ෨ܩ ׊ א    .ሺܻሻܱߙܨܫ

 
Proof: (a) ฺ (b). Let ܩ෨ א  ଴ݔ ሺܻሻ andܱߙܨܫ א  ෨ . Thereforeܩݍ଴ሻݔሺܨ ෨൯. Thenܩ൫ିܨ
there exists a set  ܷ א ,෨ܩݍሻݔሺܨ ଴ such thatݔ ሺܺሻ containingܱߙ ݔ׊ א ܷ. It follows that                        ݔ଴ א ܷ ك ߙ ෨൯ is the union ofܩ൫ିܨ ,෨൯.  Henceܩ൫ିܨ െopen sets of ܺ  is ߙ െopen in ܺ. 
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(b) ฺ (a). Let ݔ଴ be arbitrarily chosen in X and ܩ ෩  be any intuitionistic fuzzy ߙ െopen set of Y such that ܨሺݔ଴ሻܩݍ෨. Then ݔ଴ א ܷ ෨൯. Putܩ൫ିܨ ൌ ܷ ෨൯ thenܩ൫ିܨ א ,෨ܩݍሻݔሺܨ ଴ such thatݔ ሺܺሻ containingܱߙ ݔ׊ א ܷ. Hence F is intuitionistic fuzzy 
lower ߙ െirresolute. 
 
Theorem 2.2: For an intuitionistic fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ,  ሻ  the߁
following conditions are equivalent: 

1. F is intuitionistic fuzzy upper irresolute. 
෨൯ܩା൫ܨ .2 א ,ሺܺሻܱߙ ෨ܩ׊ א  .ሺܻሻܱߙܨܫ

 
Proof: (a) ฺ (b). Let ܩ෨ א  ଴ݔ ሺܻሻ andܱߙܨܫ א ଴ሻݔሺܨ ෨൯. Thenܩା൫ܨ ؿ  ෨ . Thereforeܩ
there exists a set  ܷ א ሻݔሺܨ ଴ such thatݔ ሺܺሻ containingܱߙ ؿ ଴ݔ ෨. It follows thatܩ א ܷ ك ߙ ෨൯ is the union ofܩା൫ܨ ,෨൯.  Henceܩା൫ܨ െopen sets of ܺ  is ߙ െopen in ܺ. 
 
(b) ฺ (a). Let ݔ଴ be arbitrarily chosen in X and ܩ ෩  be any intuitionistic fuzzy ߙ െopen set of Y such that ܨሺݔ଴ሻ ؿ ଴ݔ ෨. Thenܩ א ܷ ෨൯. Putܩା൫ܨ ൌ ܷ ෨൯ thenܩା൫ܨ א ሺܷሻܨ ଴ such thatݔ ሺܺሻ containingܱߙ ؿ ߙ ෨. Hence F is intuitionistic fuzzy upperܩ െirresolute.  
 
Definition 2.1: An intuitionistic fuzzy set ෨ܸ  of an intuitionistic fuzzy topological 
space (ܻ, Γሻ is called a semi ߙ െ ݍ െneighbourhood of an intuitionistic fuzzy set ܣሚ of 
Y if ׌ an               ෩ܷ א ݍሚܣ  ሺܻሻ such thatܱߙܨܫ ෩ܷ ؿ ෨ܸ . 
 
Theorem 2.3:  If ܨ: ሺܺ, ࣮ሻ  ՜  ሺܻ, ሻ൯ି൫ܨሺ݈ܥߙሻ  be an intuitionistic fuzzy multifunction, then ൫߁ ෨ܸ൯ ൌ ൫ିܨ ෨ܸ൯ for every ෨ܸ א  .ሺܻሻܱߙܨܫ
 
Proof: Let ෨ܸ א ݔ ሺܻሻ andܱߙܨܫ א ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯. Then  ෩ܸ  ሻ൯ . It followsݔሺܨ൫݈ܥߙሺݍ
that ෨ܸݍሺ݈ܥߙሺܨሻሻሺݔሻ. Since ෨ܸ א ݔ ሻ൯ and henceݔሺܨ൫ݍሺܻሻ, we have ෨ܸܱߙܨܫ א ሺିܨ ෨ܸሻ. 
Thus ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ ؿ ൫ିܨ ෨ܸ൯. Conversely, if ݔ א ൫ିܨ ෨ܸ൯. Then ܨሺݔሻݍ ෨ܸ  and 
so ݈ܥߙ൫ܨሺݔሻ൯ܸݍ,෩  because ܨሺݔሻ ؿ ݔ ሻ൯. Henceݔሺܨ൫݈ܥߙ א ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ and ିܨ൫ ෨ܸ൯ ؿ ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯  Consequently ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ ൌ ൫ିܨ ෨ܸ൯.  
 
Corollary 2.1:  If F: ሺܺ, ࣮ሻ → (ܻ, θሻ  be a fuzzy multifunction, then 
 ൫݈ܥߙሺܨሻ൯ିሺܸሻ ൌ ܸ ሺܸሻ for everyିܨ א  .ሺܻሻܱߙܨ
 
Corollary 2.2:  If F: ሺܺ, ࣮ሻ → (ܻ,  ሻ  be a multifunction, thenכ࣮
 ൫݈ܥߙሺܨሻ൯ିሺܸሻ ൌ ܸ ሺܸሻ for everyିܨ א  .ሺܻሻܱߙ
 
Theorem 2.4: An intuitionistic Fuzzy multifunction ܨ: ሺܺ, ܶሻ  ՜  ሺܻ,  ሻ is߁
intuitionistic fuzzy lower ߙ െirresolute if and only if ܨ݈ܥߙ: ሺܺ, ܶሻ ՜ ሺܻ,  ሻ is߁
intuitionistic fuzzy lower ߙ െirresolute. 
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Proof: Necessity. Suppose that F is intuitionistic fuzzy lower ߙ െirresolute. Let ݔ א ܺ 
and ෨ܸ א ݔ                              ሻ. By theorem 2.3, we haveݔሻ൯ሺܨሺ݈ܥߙ൫ݍሺܻሻ such that ෨ܸܱߙܨܫ א ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ ൌ ൫ିܨ ෨ܸ൯  and hence ෨ܸݍ൫ܨሺݔሻ൯. Since F is intuitionistic fuzzy 
lower ߙ െirresolute there exits ܷ א ݑ ሻ൯ for eachݑሺܨ൫ݍሺܺሻ such that ෨ܸܱߙ א ܷ. 
Therefore ෨ܸݍ൫݈ܥߙሺܨሻ൯ሺݑሻ for each ݑ א ܷ and thus ܨ݈ܥߙ is intuitionistic fuzzy lower ߙ െirresolute. 
 
Sufficiency: Suppose ܨ݈ܥߙ is intuitionistic fuzzy lower ߙ െirresolute. Let ݔ א ܺ and ෨ܸ א ݔ ሻ൯ . By theorem 2.3 we haveݔሺܨ൫ݍሺܻሻ such that ෨ܸܱߙܨܫ א ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ ൌିܨ൫ ෨ܸ൯  and hence ෨ܸݍ൫݈ܥߙሺܨሻ൯ሺݔሻ. Since ߙClF is intuitionistic fuzzy lower ߙ െirresolute there exits            ܷ א ݑ ሻ for eachݑሻሻሺܨሺ݈ܥߙሺݍሺܺሻ such that ෨ܸܱߙ ݑ Therefore.ܷא א ൫݈ܥߙሺܨሻ൯ି൫ ෨ܸ൯ ൌ ൫ିܨ ෨ܸ൯  for each ݑ א ܷ and it shows 
that ෨ܸݍ൫ܨሺݑሻ൯ for each ݑ א ܷ . Hence F is intuitionistic fuzzy lower ߙ െirresolute. 
 
Corollary 2.3: A Fuzzy multifunction F: ሺܺ, ࣮ሻ → (ܻ, ߙ ሻ is fuzzy lowerߠ െirresolute if and only if ߙClF: ሺܺ, ࣮ሻ→(ܻ, ߙ ሻ is fuzzy lowerߠ െirresolute. 
 
Corollary 2.4: A multifunction F: ሺܺ, ࣮ሻ → (ܻ, ߙ ሻ  is lowerכ࣮ െirresolute if and 
only if ܨ݈ܥߙ: ሺܺ, ܶሻ ՜  ሺܻ, ߙ ሻ is lowerכܶ െirresolute. 
 
Definition 2.2: A Family ሼܷఠ: ߱ א  ሽ of open sets in X is said to be open cover of ٿ 
X if                ׫ ሼܷఠ: ߱ א ሽ ٿ  ൌ ܺ, and a finite subfamily of open cover of X which is 
also open cover of X is called a finite sub cover of ሼܷఠ: ߱ א  .ሽ ٿ 
 
Theorem 2.5: Let ሼܷఠ: ߱ א ,ሽ be an open cover of a topological space ሺܺ ٿ  ࣮ሻ. An 
Intuitionistic fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ, ߙ ሻ is intuitionistic fuzzy upper߁ െirresolute if and only if the restriction Fലܷఠ: ܷఠ →Y is intuitionistic fuzzy upper ߙ െirresolute for each ߱ א  . ٿ 
 
Proof: Necessity. Suppose that F is intuitionistic fuzzy upper ߙ െirresolute. Let ߱ א ݔ  and ٿ  א  ܷఠ. Let ෨ܸ א ఠቁܷۑܨሺܻሻ such that ቀܱߙܨܫ ሺݔሻ ؿ ෨ܸ . Since F is 

intuitionistic fuzzy upper ߙ െirresolute and ܨሺݔሻ ൌ ቀܷۑܨఠቁ ሺݔሻ, there exists ܩ ሻܩሺܨ       ሺܺሻ containing x such thatܱߙא ؿ ෨ܸ . Put ܷ ൌ ܩ ת ܷఠ, then ݔ א ܷ א  ሺܺሻܱߙ
and ቀܷۑܨఠቁ ሺܷሻ ൌ ሺܷሻܨ ؿ ෨ܸ . Therefore, it follows that ቀܷۑܨఠቁ is intuitionistic 
fuzzy upper ߙ െirresolute. 
 
Sufficiency. Let ݔ א  ܺ and ෨ܸ א ሻݔሺܨ ሺܻሻ such thatܱߙܨܫ ؿ ෨ܸ . Since ሼܷఠ: ߱ א  ሽ be ٿ 
an open cover of X, there exists ߱ א ݔ such that ٿ  א  ܷఠ. Now  ܷۑܨఠ: ܷఠ→Y is 
intuitionistic fuzzy upper ߙ െirresolute and ܨሺݔሻ ൌ ቀܷۑܨఠቁ ሺݔሻ, there exists ܷ א
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ఠቁܷۑܨሺܷఠሻ containing x such that ቀܱߙ ሺܷሻ ؿ ෨ܸ . Since each ܷఠis open in X  ܷ ሺܷሻܨ ሺܺሻ containing x andܱߙא ؿ ෨ܸ . Hence F is intuitionistic fuzzy upper ߙ െirresolute. 
 
Corollary 2.5: Let ሼܷఠ: ߱ א ,ሽ be an open cover of a topological space ሺܺ ٿ  ࣮ሻ. A 
Fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜ ሺܻ, ߙ ሻ is fuzzy upperߠ െirresolute if and only if the 
restriction ܷۑܨఠ: ܷఠ→Y is fuzzy upper ߙ െirresolute for each ߱ א  .ٿ 
 
Corollary 2.6: Let ሼܷఠ: ߱ א ,ሽ be an open cover of a topological space ሺܺ ٿ  ࣮ሻ. A 
multifunction ܨ: ሺܺ, ࣮ሻ  ՜  ሺܻ, ߙ ሻ  is upperכ࣮ െirresolute if and only if the 
restriction ܷۑܨఠ: ܷఠ→Y  is upper ߙ െirresolute for each ߱ א  .ٿ 
 
Theorem 2.6: Let ሼܷఠ: ߱ א ,ሽ  be an open cover of a topological space ሺܺ ٿ  ࣮ሻ.  An 
Intuitionistic fuzzy multifunction ܨ: ሺܺ, ࣮ሻ  ՜  ሺܻ, ߙ ሻ is intuitionistic fuzzy lower߁ െirresolute if and only if the restriction ܷۑܨఠ: ܷఠ ՜ ܻ is intuitionistic fuzzy lower ߙ െirresolute for each ߱ א   .ٿ 
 
Proof: Necessity. Suppose that F is intuitionistic fuzzy lower ߙ െirresolute. Let ߱ א ݔ and ٿ  א  ܷఠ. Let ෨ܸ א ఠቁܷۑܨሺܻሻ such that ቀܱߙܨܫ ሺݔሻݍ ෨ܸ . We have ܨሺݔሻ ൌቀܷۑܨఠቁ ሺݔሻ and hence ܨሺݔሻݍ ෨ܸ . Since F is intuitionistic fuzzy upper ߙ െirresolute, 
there exists ܩ א ݍሺ݃ሻܨ  ሺܺሻ containing x such thatܱߙ ෨ܸ  for each ݃ א ܷ Put .ܩ ൌ ܩ ܷ ఠ. Thenܷת א ఠቁܷۑܨሺܺሻ and ቀܱߙ ሺܷሻ ൌ ሺܷሻܨ ؿ ෨ܸ . Hence ቀܷۑܨఠቁ is intuitionistic 
fuzzy lower ߙ െirresolute. 
 
Sufficiency. Let ݔ א  ܺ and ෨ܸ א ݍሻݔሺܨ ሺܻሻ such thatܱߙܨܫ ෨ܸ . Since ሼܷఠ: ߱ א  ሽ be ٿ 
an open cover of X, there exists ߱ א ݔ    such that  ٿ  א  ܷఠ. Since ܨሺݔሻ ൌቀܷۑܨఠቁ ሺݔሻ, we have ቀܷۑܨఠቁ ݍ ෨ܸ . Since ܷۑܨఠ: ܷఠ →Y is intuitionistic fuzzy lower ߙ െirresolute and            ܨሺݔሻ ൌ ቀܷۑܨఠቁ ሺݔሻ, there exists ܷ א  ሺܷఠሻ containing xܱߙ

such that ቀܷۑܨఠቁ ሺݑሻݍ ෨ܸ  for each for each ݑ א ܷ. Since eachܷఠis open in X therefore ܷ א ݍሺܷሻܨ ሺܺሻ containing x andܱߙ ෨ܸ . Therefore F is intuitionistic fuzzy lower ߙ െirresolute. 
 
Corollary 2.7: Let ሼܷఠ: ߱ א ,ሽ be an open cover of a topological space ሺܺ ٿ  ࣮ሻ. A 
fuzzy multifunction F: ሺܺ, ࣮ሻ → (ܻ, ߙ ሻ is fuzzy lowerߠ െirresolute if and only if the 
restriction ܷۑܨఠ: ܷఠ →Y is fuzzy lower ߙ െirresolute for each ߱ א  .ٿ 
 
Corollary 2.8: Let ሼܷఠ: ߱ א ,ሽ be an open cover of a topological space ሺܺ ٿ  ࣮ሻ. A 
multifunction ܨ: ሺܺ, ࣮ሻ ՜  ሺܻ, ߙ ሻ   is lowerכ࣮ െirresolute if and only if the 
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restriction ܷۑܨఠ: ܷఠ →Y is lower ߙ െirresolute for each ߱ א  .ٿ 
 
 
Conclusion 
The present paper obtained some properties of intuitionistic fuzzy upper and lower ߙ െirresolute intuitionistic fuzzy multifunctions. 
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