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Abstract 

The main aim of this research is introducing and characterizing new concepts of fuzzy continuity using the 

definition of fuzzy β-sets and fuzzy βs -sets including fuzzy 𝛽- supercontinuous.  Some of their basic properties 

are examined. After that some theorem by using these properties have been proved. 
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1. Introduction  

The concept of fuzzy sets was introduced by Zadeh in 1965 [4] and it has an important role in the study of 

fuzzy topology which was explained by Chang in 1968 [1]. Chang also investigated fuzzy continuity that 

was proved to be of fundamental importance in the field of fuzzy topology. Mapping is a significant tool 

for the research of topological notions and for building a new topological space, Chang (1968) extended 

the concepts of continuous, open and closed mappings in fuzzy topological spaces. Therefore, various 

concepts in general topology have been extended to fuzzy topological spaces. The class of b -open sets in 

general topology was defined by Andrijevic in 1996 [2]. In fuzzy topological space the notion of fuzzy 

semi open sets and fuzzy semi closed sets were first explained in 1981 by Azad [5] and also he defined the 

concept of semi continuous and semi open functions in fuzzy topological spaces. In this study, we introduce 

definition of fuzzy 𝜷-supercontinuous function and illustrate a deep study on their properties and its related 

with other types of fuzzy continuous functions. 

2. Preliminaries 

In this section, we illustrate some basic definition and results.  

Definition 2.1.[1]A family 𝔗 of fuzzy sets in µ is called fuzzy topology if it satisfies the following 

axioms: 
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(i) 0,1∈  𝔗 

(ii) µ1, µ2 ∈  𝔗, then µ1˄µ2 ∈ 𝔗; 

(iii) If {µj: j ∈ J} ⊂  𝔗, where J denotes an index set, then ˅µj ∈  𝔗. 

The pair (µ,𝔗) is named as a fuzzy topological space or shortly f.𝔱.s. The members of 𝔗 are 

definedas 𝔗-open fuzzy set. If the complement of  ℘ which denoted by 1- ℘ is 𝔗- open then an 

element ℘ ∈ [0,1]µ is said to be fuzzy closed set. 

Example 2.2. Let µ = {m1, m2, m3}, = (0.8, 0.7, 0.6),  = (0.5, 0.4, 0.3), Ω = (0.2, 0.2, 0.1), 𝔗 = 

{0, , , Ω, 1}, then  

   = (0.8, 0.7, 0.6)  (0.5, 0.4, 0.3) = (0.5, 0.4, 0.3) =   𝔗 

  Ω = (0.8, 0.7, 0.6)  (0.2, 0.2, 0.1) = (0.2, 0.2, 0.1) = Ω  𝔗 

  Ω = (0.5, 0.4, 0.3)  (0.2, 0.2, 0.1) = (0.2, 0.2, 0.1) = Ω  𝔗 

And,  

   = (0.8, 0.7, 0.6)  (0.5, 0.4, 0.3) = (0.8, 0.7, 0.6) =   𝔗 

  Ω = (0.8, 0.7, 0.6)  (0.2, 0.2, 0.1) = (0.8, 0.7, 0.6) =   𝔗 

  Ω = (0.5, 0.4, 0.3)  (0.2, 0.2, 0.1) = (0.5, 0.4, 0.3) =   𝔗 

Also,  

    Ω = (0.8, 0.7, 0.6)  (0.5, 0.4, 0.3)  (0.2, 0.2, 0.1) = (0.8, 0.7, 0.6) =   𝔗 

It is obvious that o, 1  𝔗 

Hence, (µ, 𝔗) is a fuzzy topological space. 

Definition 2.3.[10]  

1) A fuzzy set F in a fuzzy topological space (µ,𝔗) is said to be fuzzy b-open set if F ≤ 

(int(cl(F)) ˅ (cl(int(F)) and we can denote by fb- open. 

2) A fuzzy set F in a fuzzy topological space (µ,𝔗) is said to be fuzzy b-closed set if F ≥ 

(int(cl(F)) ˄ (cl(int(F))) 
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Example 2.4. Let µ = {m1, m2, m3}, = (0.5, 0.5, 0.5),  = (0.2, 0.6, 0.2), Ω = (0.5, 0.2, 0.6), and 

 = (0.3, 0.4, 0.3) such that (m1) = 0.5, (m2) = 0.5, (m3) = 0.5 and ( m1) = 0.2, (m2) = 0.6, 

(m3) = 0.2, Ω(m1) = 0.5, Ω(m2) = 0.2, Ω(m3) = 0.6 and (m1) = 0.3, (m2) = 0.4, (m3) = 0.3, 𝔗 

= {0, Ω, , Ω  , Ω  , 1}. It is clear that  is fuzzy b – open set, but  is not fuzzy b - open set. 

Remarks 2.5.[10]  

1) For a fuzzy set F in a fuzzy topological space(µ,𝔗) if F is fuzzy b-open set if and only if 1-

F Is a fuzzy b-closed set. 

2)  For fuzzy set F in a fuzzy topological space (µ,𝔗), F is fuzzy b-closed set if and only if 1-

F is a fuzzy b-open set. 

Definitions 2.6.[6]  

1) Let F be fuzzy set in a fuzzy topological space (µ,𝔗). Then its fuzzy b-closure is defined 

by Fbcl(F) = ˄ {L ≥F: L is  a fb-closed set of (µ,𝔗). 

2)  Let F be  fuzzy set in fuzzy topological space (µ,𝔗). Then its fuzzy b-interior ifdefined by 

Fbint(F)=˅{G≤F: G is afb-open set of (µ,𝔗)}. 

Theorem 2.7.[6] let F be any fuzzy set in a fuzzy topological space(µ,𝔗) Then: 

1) F bcl(1-F)=1-fb int(F) 

2) F bint(1-F)=1-fbcl(F) 

Remarks 2.8.[6] 

1) If F is a fuzzy subset of fuzzy topological space(µ,𝔗). Then Fbcl(F) is the smallest fb-

closed set containing F. Thus, F bcl(F)=F˅(int(cl(F))) ˄(cl(int(F))) 

2) If F is a fuzzy subset of fuzzy topological space(L,𝔗). Then Fbint(F) is the largest fb-open 

set containing F. Thus, Fbint(F) = F˄ ((int (cl(F))) ˅(cl(int(F))) 

Theorem 2.9.[10] In a fuzzy topological space (µ,𝔗)  

1) An arbitrary union of f b-open set is a f b-open set. 

2) An arbitrary intersection of f b –closed set is a f b-closed set. 

Definition 2.10.[8] A fuzzy subset A of a fuzzy topological space (µ, 𝔗) is said to be fuzzy Locally 

closed set if A=U˄V, where U∈ 𝔗and V is a fuzzy closed. The family of all fuzzy locally closed 

set is denoted by FLC(µ). 
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Remark 2.11.[8] The fuzzy topology 𝒯 = {0µ,1µ,ℳ, 𝑁} on µ. Then 𝒲 = ℳ ∧ 𝒩  is a fuzzy 

locally closed set, but it can’t be fuzzy open. 

Proposition 2.12.[8] An intersection of a fuzzy locally closed set with any fuzzy open set is fuzzy 

locally closed. 

Proposition 2.13.[8] If 𝒲 𝑎𝑛𝑑 𝒱 𝑎𝑟e fuzzy locally closed subsets of f.𝔱.s.(µ,𝔗), therefore 𝒲 ∧ 𝒱 

is fuzzy locally closed. 

Proposition2.14.[3] A fuzzy set 𝒲 in any f.𝔱.s.(µ, 𝔗) is fuzzy locally closed if and only if  𝒲 =

ℳ ∧ 𝒲 for some fuzzy open set ℳ. 

Definition 2.15 [10]. A space µ is called fuzzy b – closed space if every f b – open subsets of f.𝔱.s. 

(µ, 𝔗) is fuzzy open sets. 

Definition 2.16. [9] A f.𝔱.s. (µ, 𝔗) is said to be fuzzy extremally disconnected if the fuzzy closure 

of every fuzzy open subset of µ is fuzzy open. 

Now we will recall some details of fuzzy β-sets and fuzzy βs -sets. 

Definition 2.17 [7] A  subset A of a fuzzy topological space (µ,𝔗) is said to be fuzzy β-set if A is 

fuzzy b-open and fuzzy locally closed set. The family of all fuzzy β-sets is denoted by Fβs(µ). It is 

clear that    F βs(µ)=FLC(µ,𝔗)˄FBO(µ,𝔗). 

Proposition 2.18 [7] Every open subset of topological space (µ,𝔗)is Fβ-set. 

Proposition 2.19. [7] If µ is a sub maximal space, then the union of any family of fuzzy  β-sets is 

fuzzy β-set. 

Theorem 2.20 [7] Let (µ,𝔗) be externally disconnected fuzzy topological space. Then A≤µ is 

fuzzy open if and only if A is fuzzy β-set. 

Definition 2.21 [7] A subset A of a f.𝔱.s. (µ,𝔗) is called a fuzzy βs-set if A ˄ B ∈ 𝐹𝛽s(µ) for all 

B∈ 𝐹𝛽 s(µ). The class of all Fβ𝑠 -set in(µ,𝔗)will bedenoted by 𝔗Fβs. We will denote to the 

complement of F βs-set by 1- F βs–set. 

Theorems 2.23 [7]. 

1)  If μ is a sub maximal space, then 𝔗Fβs ⊆  𝐹𝛽s(µ). 

2) If topological space μ is a sub maximal externally disconnected, then 𝔗Fβs = F βs(µ) = 𝔗. 
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3) Let (µ,𝔗) is a submaximal Fb-space, then 𝔗Fβs =𝔗. 

Definition 2.26 [9] Let  𝜇 𝑎𝑛𝑑 𝜎 be any non-empty sets and  𝜑: 𝜇 → 𝜎 is a function, then for Let 

𝜆 be a fuzzy set in 𝜇. any fuzzy set 𝜆 in 𝜇 then the inverse image of 𝜆 under 𝜑, we can write as 

𝜑−1(𝜆) and it is fuzzy set in 𝜇 and defined by 𝜑−1(𝜆)(𝜇1) = 𝜆(𝑓(𝜇1) for all 𝜇1 ∈ 𝜇. Additionally, 

the image of 𝜆 under f written as 𝜑(𝜆) is the fuzzy set defined by  

𝜑(𝜆)(𝜇2) = {
0                             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

sup 𝜆(𝜇1) ,𝑖𝑓 𝜑−1(𝜇2) ≠ 𝜑
 

Theorem 2.27 [9] Let 𝜑 be a function from 𝜇 𝑡𝑜 𝜎 .Then 

1) 𝜑−1(1 − 𝜆) = 1 − 𝜑−1(𝜆) for any fuzzy set 𝜆 in 𝜎 

2)  1 − 𝜑(𝜆) ⊂ 𝜑(1 − 𝜆) for any fuzzy set 𝜆 in 𝜇. 

3)   𝜇1 ⊂ 𝜇2 𝜑(𝜇1) ⊂ 𝜑−1(𝜇2) where  𝜇1, 𝜇2are fuzzy set in 𝜎 . 

4)  𝜆1 ⊂ 𝜆2 ⟹ 𝜑(𝜆1) ⊂ 𝜑(𝜆2) where 𝜆1𝑎𝑛𝑑𝜆2are fuzzy set in 𝜇. 

5) 𝜑(𝜑−1(𝜇)) ⊂ 𝜇 for any fuzzy set 𝜇 in 𝜎. 

6) λ⊂ 𝜑-1(𝜑(λ)) for any fuzzy set λ in μ. 

7)  Let 𝜑  be a function from 𝜇  to 𝜎  and 𝛽  be function from 𝜎 𝑡𝑜 Ω .  Then (𝛽𝑜𝜑)−1(𝜂) =

𝜑−1(𝛽−1(𝜂)) for any fuzzy set 𝜂 in Ω where (𝛽 o 𝜑) is the composition of 𝛽 and 𝜑. 

Definition 2.28 [9] A function 𝜑 from a fuzzy topological space (𝜇, ℑ) to  (𝜎, ℒ) are said to be 

fuzzy continuous if 𝜑−1(𝜆) is a fuzzy open set in (𝜇, ℑ) for each fuzzy open set 𝜆 𝑖𝑛 (𝜎, ℒ). 

Definition 2.29. [9] Let ( 𝜇, ℑ)𝑎𝑛𝑑(𝜎, ℒ)  be two fuzzy topological space. The mapping 

𝜑: (𝜇, ℑ) ⟶ (𝜎, ℒ) is said to be a fuzzy homeomorphism if and only if 𝜑 directive, 𝜑 is fuzzy 

continuous and 𝜑−1 is fuzzy continuous.   

3. fuzzy 𝜷-supercontinuous 

Definition 3.1. The function 𝜑: 𝜇 → 𝜎 is called fuzzy 𝛽-supercontinuous [briefly Fβ-SC] at a point 𝑝 ∈ 𝜇 

if for every fuzzy open subset  𝐻 containing 𝜑(𝑝) in 𝜎, there exists a fuzzy β- set  𝐺 containing 𝑝 in 𝜇  such 

that 𝜑(𝐺) ≤ 𝐻. 

If 𝜑 is fuzzy 𝛽-supercontinuou at every point x of µ, then it is called fuzzy 𝛽-supercontinuous. 

Proposition 3.2. Let (𝜇, ℑ) be submaximal space and lat 𝐵 be a base for a topology on 𝜎.  Then, 𝜑: 𝜇 →

𝜎 is fuzzy β-supercontinuous if and only if  𝜑−1(𝐵) is fuzzy β-set subset of µ for each 𝐵 ∈ 𝔹. 
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Proof:   Necessity, suppose that 𝜑 is fuzzy 𝛽-supercontinuous. Then, since each 𝐵 ∈ 𝔹 is fuzzy open subset 

of 𝜎. So, 𝜑−1(𝐵) is fuzzy β-set subset of µ.  

Sufficiency, let 𝑁 be any fuzzy open subset of 𝜎  then, 𝑁 =∨ {𝐵𝑖: 𝑖 ∈ 𝐼} where every  𝐵𝑖 is member of 𝔹 

and 𝐼 is a suitable index set. 

If follows that, 𝜑−1(𝑁) = 𝜑−1(∨ {𝐵𝑖: 𝑖 ∈ 𝐼}) 

                                             =∨ {𝜑−1(𝐵𝑖): 𝑖 ∈ 𝐼} 

Since 𝜑−1(𝐵𝑖) is fuzzy β-set subset of µ for each 𝑖 ∈ 𝐼. Hence, 𝑁 is fuzzy β-set. Therefore, we have, 𝜑 is 

fuzzy β-supercontinuous. 

Theorem 3.3. Let (𝜇, ℑ) be a submaximal space and let 𝜑: 𝜇 → 𝜎  then, the following statements are 

equivalent. 

a) 𝜑 is fuzzy 𝛽-supercontinuous. 

b) 𝜑([𝐹]𝛽𝑆
≤ 𝑐𝑙(𝜑(𝐹)) for every 𝐹 ≤ 𝜇. 

c) [𝜑−1(𝐻)]𝛽𝑠
≤ 𝜑−1(𝑐𝑙(𝐻)) for every 𝐻 ≤ 𝜎. 

Proof: (𝑎) ⟹ (𝑏) 

Let 𝐹 ≤ 𝜇 since 𝑐𝑙(𝜑(𝐹)) is fuzzy closed in 𝜎 so 𝑐𝑙(𝜑(𝐹)) is fuzzy  𝛽𝑠 − set, since 𝐹 ≤ 𝜑−1 (𝑐𝑙(𝜑(𝐹))) 

is fuzzy 𝛽𝑠 −  set in 𝜇  and 𝐹 ≤ 𝜑−1 (𝑐𝑙(𝜑(𝐹))) , so [𝐹]𝛽𝑠
≤ [𝜑−1 (𝑐𝑙(𝜑(𝐹)))]𝛽𝑠

= 𝜑−1 (𝑐𝑙(𝜑(𝐹))) . 

Therefore, 𝜑([𝐹]𝛽𝑠
) ≤ 𝜑 (𝜑−1 (𝑐𝑙(𝜑(𝐹)))) ≤ 𝑐𝑙(𝜑(𝐹)). 

(𝑏) ⇒ (𝑐) 

Let 𝐻 ≤ 𝜎. Then, 𝜑([𝜑−1(𝐻)]𝛽𝑠
≤ 𝑐𝑙 (𝜑(𝜑−1(𝐻))) ≤ 𝑐𝑙(𝐻) 

And so it follows that [𝜑−1(𝐻)]𝛽𝑠
≤ 𝜑−1(𝑐𝑙(𝐻)). 

(𝑐) ⟹ (𝑎) 

Let  𝐻 be any fuzzy open subset in 𝜎then ,1- 𝐻 is fuzzy closed in 𝜎and so  

[𝜑−1(1 − 𝐻)]𝛽𝑠
≤ 𝜑−1(𝑐𝑙(1 − 𝐻)) = 𝜑−1(1 − 𝐻). 

Again from (b) 𝜑−1(1 − 𝐻) ≤ 𝑐𝑙(𝜑−1(1 − 𝐻)) ≤ [𝜑−1(1 − 𝐻)]𝛽𝑠
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Therefore,  𝜑−1(1 − 𝐻) = [𝜑−1(1 − 𝐻)]𝛽𝑠
 which in turn implies that 𝜑−1(1 − 𝐻) is fuzzy closed in 𝜇 

Since 𝜑−1(1 − 𝐻) = 1 − 𝜑−1(𝐻)and this leads to 𝜑−1(𝐻) is open set in µ, so from proposition (2.16) 

We get, 𝜑−1(𝐻) is fuzzy β-set in µ. 

Hence, from theorem (3.4), 𝜑is fuzzy 𝛽 −supercontinuous function. 

Theorem 3.4.  Let(𝜇, ℑ) be submaximal space. then  𝜑: 𝜇 → 𝜎is fuzzy 𝛽-supercontinuous if and only if 

𝜑−1(𝐻) is fuzzy β-set for each fuzzy open set 𝐻 in 𝜎. 

Proof: To prove necessity, let H be a fuzzy open set in 𝜎 

Suppose that𝑝 ∈ 𝜑−1(𝐻),  since 𝜑 is fuzzy 𝛽-supercontinuous, so 𝜑 is fuzzy β- continuous at 𝑝 ∈ 𝜑−1(𝐻). 

Therefore, for each fuzzy open set 𝐻  containing 𝜑(𝐻) in 𝜎  there exists a fuzzy β-set 𝐺𝑝 containing 

𝑝 in μ such that, 𝜑(𝐺𝑝) ≤ 𝐻, 

Thus 𝜑−1(𝐻) =∨ {𝐺𝑝|𝑝 ∈ 𝜑−1(𝐻)}and since 𝐺𝑥   is fuzzy β-set in µ, therefore ∨ {𝐺𝑝|𝑝 ∈ 𝜑−1(𝐻)} is a 

fuzzy β- set in µ. Hence, 𝜑−1(𝐻) is fuzzy β- set.  

To prove sufficiency, let a point 𝑝 ∈ 𝜇 and H is fuzzy open set containing 𝜑(𝐻) in 𝜎. 

Since 𝜑−1(𝐻) is fuzzy β- set in µ such that, 𝜑(𝑝) ∈ 𝐻,therefore 𝑝 ∈ 𝜑−1(𝐻). 

Since 𝜑−1(𝐻) is fuzzy β- set containing x such that  𝜑(𝜑−1(𝐻)) ≤ 𝐻. 

Thus, 𝜑 is a fuzzy 𝛽-supercontinuous at 𝑝. 𝜑 is a fuzzy 𝛽-supercontinuous. 

Theorem 3.5. If𝜑: (𝜇, ℑ) → (𝜎, Σ) is fuzzy continuous, then 𝜑 is a fuzzy  𝛽- supercontinuous. 

Proof: Let 𝑉 be a fuzzy open subset of 𝜎. Since 𝜑 is continuous, then 𝜑−1(𝑉)is fuzzy open set in µ. So, 

from proposition (3.2) we get, 𝜑−1(𝑉)is fuzzy β-set in µ.  

Hence, 𝜑 is fuzzy 𝛽-supercontinuous. 

Theorem 3.6 Let (𝜇, ℑ) , (𝜎, τ)  be two topological space and let µ is a submaximal extremally 

disconnected space. Then, the function 𝜑: 𝜇 → 𝜎 is fuzzy 𝛽- supercontinuous if and only if 𝜑: (𝜇, ℑ𝛽𝑠
) →

(𝜎, τ)  is fuzzy continuous. 

Proof: Assume that 𝜑 is fuzzy 𝛽- supercontinuous such that µ is a submaximal extremally disconnected 

space. Then for any fuzzy open set 𝑉 of 𝜎 by theorem (3.4), we have, 𝜑−1(𝑉) is fuzzy 𝛽- set in µ. Since µ 
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is a submaximal extremally disconnected space so by theorem (3.5) 𝜑−1(𝑉) is fuzzy open set in µ. Hence, 

𝜑 is fuzzy continuous. 

Conversely, if 𝜑  is fuzzy continuous. Then, for any fuzzy open set 𝑉 of 𝜑, 𝜑(𝑉) is fuzzy open set in µ. 

Since µ is a sub maximal externally disconnected space, so by theorem (3.5), we have ℑ𝛽𝑠 = 𝛽𝑠(ì). Hence, 

𝜑−1(𝑉) is fuzzy 𝛽- set in µ. Therefore, 𝜑 is fuzzy 𝛽 - supercontinuous.  

Theorem 3.7. Every fuzzy supercontinuous is fuzzy 𝛽-supercontinuous function. 

Proof:  If follows directly from theorem (3.5). 

Theorem 3.8. Every fuzzy 𝛽- supercontinuous is fuzzy b- continuous function. 

Proof:  let  𝜑: 𝜇 → 𝜎 is fuzzy 𝛽-supercontinuous and let 𝑉 be a fuzzy open subset of  𝜎. Since 𝜑 is fuzzy 

 𝛽-supercontinuous, so 𝜑−1(𝑉) is fuzzy β- set in µ. Hence,𝜑−1 is fuzzy b-open in µ. Therefore, 𝜑 is fuzzy 

b- continuous. 

Theorem 3.9. Let µ is a fuzzy b-open space and   𝜑: 𝜇 → 𝜎  then 𝜑 is fuzzy b-continuous function if and 

only if 𝜑: 𝜇 → 𝜎 is fuzzy 𝛽 - supercontinuous. 

Proof: Necessity, suppose 𝜑 is fuzzy b-continuous and  𝑉 be fuzzy open set in 𝜎. Since 𝜑 is fuzzy b-

continuous we get 𝜑−1(𝑉) is fuzzy b-open set in µ. Since µ is a fuzzy b-open space. then 𝜑−1(𝑉) is fuzzy 

open set in µ. Hence, from proposition (2.18) we get 𝜑−1(𝑉) is fuzzy β- set in µ. Therefore, 𝜑 is fuzzy 𝛽-

supercontinuous. 

Theorem 3.10. Every fuzzy 𝛽- supercontinuous function is fuzzy LC-continuous. 

Proof: let 𝜑: 𝜇 → 𝜎 is fuzzy 𝛽-supercontinuous and let 𝑉 be a fuzzy open subset of 𝜎. Since 𝜑 is fuzzy 𝛽- 

supercontinuous, so 𝜑−1(𝑉) is β- set in µ. Hence, 𝜑−1 is fuzzy locally closed in µ. then, 𝜑 is fuzzy LC-

continuous. 

Theorem 3.11. Let 𝜑: 𝜇 → 𝜎 is a function, then,𝜑 is fuzzy b-continuous and fuzzy LC-continuous 

if and only if  𝜑 is fuzzy 𝛽- supercontinuous. 

Proof: Necessity, let 𝜑 is fuzzy b-continuous and fuzzy LC-continuous and let 𝑉 be fuzzy open 

set in 𝜎. Since 𝜑 is fuzzy b-continuous, 𝜑−1(𝑉) is fuzzy b-open set in 𝜇. Since 𝜑 is fuzzy LC-

continuous, then we have, 𝜑−1(𝑉) is fuzzy locally closed set in µ. Hence, 𝜑−1is fuzzy b-open and 

fuzzy locally closed set in µ. Therefore, 𝜑−1(𝑉)  is fuzzy β- set in µ. Hence, 𝜑  is fuzzy 𝛽 -

supercontinuous. 

Sufficiency, the proof straight forward from theorem (3.8) and theorem (3.10) 
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Theorem 3.12. Let 𝜑: 𝜇 → 𝜎 is fuzzy b-continuous and  ψ: 𝜎 → 𝒮  is fuzzy 𝛽-supercontinuous, 

then ψο𝜑: 𝜇 → 𝒮 is fuzzy b-continuous. 

Proof: let 𝑉 be fuzzy open set in 𝒮. since 𝜓 is fuzzy 𝛽-supercontinuous, then theorem (3.4) we get 

𝜓−1(𝑉) is fuzzy 𝛽-set in 𝜎. So, 𝜓−1(𝑉) is fuzzy b-open set in 𝜎. Since 𝜑 is fuzzy b -continuous, 

so𝜑−1 (𝜓−1(𝑉)) is fuzzy b- open set in µ. But 𝜑−1(𝜓−1(𝑉) = (𝜓𝜊𝜑)−1(𝑉). Hence, (𝜓𝜊𝜑)−1(𝑉) 

is fuzzy b- open set in µ. Therefore, 𝜓𝜊𝜑 is fuzzy b- continuous. 

Theorem 3.13. If 𝜑: 𝜇 → 𝜎  is fuzzy b-continuous  𝜓: 𝜎 → 𝒮  is fuzzy 𝛽 -supercontinuous and 

(𝜇, ℑ)  is submaximal extremally disconnected space then 𝜓𝜊𝜑: 𝜇 → 𝒮  is fuzzy 𝛽 -

supercontinuous. 

Proof: let 𝑈 be fuzzy open set in 𝒮. Since 𝜓 is fuzzy 𝛽-supercontinuous, then from Theorem (3.4) 

we get  𝜓−1(𝑈) is fuzzy 𝛽- set in 𝜎. So 𝜓−1(𝑈) is fuzzy b-open set in 𝜎. Since 𝜑 is fuzzy b - 

continuous. so 𝜑−1(𝜓−1(𝑈)) is fuzzy b-open set in 𝜇. But 𝜑−1 (𝜓−1(𝑈)) = (𝜓𝜊𝜑)−1(𝑈).  Hence, 

(𝜓𝜊𝜑)−1(𝑈)  is fuzzy b-open set in 𝜇. Since µ is sub maximal externally disconnected space, then 

(𝜓𝜊𝜑)−1(𝑈) is fuzzy locally closed set in µ.  Therefore (𝜓𝜊𝜑)−1(𝑈) is fuzzy 𝛽-set in 𝜇. Hence, 

𝜓𝜊𝜑 is fuzzy 𝛽-supercontinuous. 

Theorem 3.14 Let(𝜇, ℑ) be extremally disconnected topological space. Then, the function 𝜑: 𝜇 →

𝜎is fuzzy 𝛽-supercontinuous if and only if 𝜑 is fuzzy continuous. 

Proof:  To prove necessity, suppose that 𝜑is fuzzy 𝛽-supercontinuous. Let Μbe a fuzzy open 

subset of 𝜎. Then, from theorem (4.4) we have, 𝜑−1(Μ) is fuzzy β-set and so from theorem (3.5)  

𝜑−1(Μ) is fuzzy open set. Hence 𝜑 is fuzzy continuous. 

Definition 3.15. For topological space (𝜇, ℑ) and (𝜎, Σ) the function 𝜑: 𝜇 → 𝜎  is said to be fuzzy 

 𝛽𝑠-continuous if for each fuzzy β- set subset H of 𝜎, then 𝜑−1(𝐻) is fuzzy β-set 

Theorem 3.16. Let 𝜑: 𝜇 → 𝜎be fuzzy 𝛽-supercontinuous function if 𝜎is extremally disconnected 

space then 𝜑 is fuzzy 𝛽𝑠- continuous. 

Proof: Let 𝑉 be a fuzzy β-set in 𝜎. Since is extremally disconnected space, then 𝑉 is fuzzy open 

set. 
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Since 𝜑 is fuzzy 𝛽-supercontinuous function. Thus 𝜑−1(𝑉)is fuzzy β-set in µ. Hence, 𝜑 is fuzzy 

𝛽𝑠-continuous. 

Proposition 3.17. Every fuzzy 𝛽𝑠-continuous function is fuzzy b-continuous. 

The proof is obvious.  

Conclusion. In this research, we continue the study of continuity, and we defined new concepts of fuzzy 

continuous that is fuzzy 𝛽- supercontinuous. Moreover, we examined the related properties and proved 

some theorems.  
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