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1. INTRODUCTION 

The concept of fuzzy has permeated all branches of mathematics after Zadeh introduced the concept of fuzzy set in 

1965 [1]. Then fuzzy topological space was defined by Chang in 1968 [2]. Maheswari and Tapi in 1978 proposed the 

concepts feebly open set and feebly closed set [3]. In 1985 Lee, Je-Yoon and Gyu-Ihn introduced a weaker form of fuzzy 

open set, named by fuzzy feebly open set [4].   

 

2.    PRILIMINARIES  

This section all the basic definition and Propositions necessary for our work are stated. 

Definition 2.1 [5]. Let 𝕎 be a non-empty set, a collection of maps from 𝕎 to the closed interval [0,1] is a fuzzy set of 

𝕎. In other words, 𝐴:𝕎 ⟶[0,1], then a fuzzy set 𝐴 = {(𝑥, 𝐴(𝑥)): 𝑥 ∈ 𝕎}, I𝕎  refer to the family of all fuzzy sets in 𝕎 

. 

Definition 2.2 [5]. Let 𝑟 ∈ [0,1], we define a fuzzy point 𝑥𝑟 , as:    𝑥𝑟(𝑦) = {
𝑟            𝑖𝑓    𝑦 = 𝑥        
0          𝑖𝑓         𝑦 ≠ 𝑥     

    

We write FP (𝕎 ) to denote the set of all fuzzy points in a space 𝕎 . If 𝑟 ≤ 𝐴(𝑥), then we say 𝑥𝑟  belong to a fuzzy set 

𝐴. 

Definition 2.3 [5]. Let , 𝐵 ∈ I𝕎 , then 𝐴is called quasi-coincident with 𝐵denoted by 𝐴𝑞𝐵if and only if 𝐴(𝑥) + 𝐵(𝑥) >

1, for some 𝑥 ∈  𝕎. If 𝐴(𝑥) + 𝐵(𝑥) ≤ 1for every 𝑥 ∈ 𝕎 , then 𝐴is not quasi-coincident with 𝐵denoted by𝐴𝑞̃𝐵. 

Proposition 2.4 [6]. Let 𝐴, 𝐵 ∈ I𝕎. Then: 

a) 𝐴𝑞̃𝐵 ⇔ 𝐴 ≤ 𝐵𝑐; 

b) 𝐴 ∧ 𝐵 = 0 ⇒ 𝐴𝑞̃𝐵; 

c) 𝑥𝑟 ∈ 𝐴 ⇔ 𝑥𝑟𝑞̃𝐴
𝑐 

Definition 2.5 [6]. A fuzzy topology on 𝕎 is family 𝜏 ≤ I𝕎 if we have the following conditions: 

i) 1,0 ∈ 𝜏 ; 

ii) If 𝐴, 𝐵 ∈ 𝜏, then 𝐴 ∧ 𝐵 ∈ 𝜏 ; 

ABSTRACT: The object of this work to introduce a new form of fuzzy compact space in fuzzy topological space, 

named by fuzzy feebly compact space. It is stronger than a fuzzy compact space. We investigated the properties of 

fuzzy feebly compact in a fuzzy topological space. Important mathematical concepts were relied upon to prove the 

properties of fuzzy feebly compact such as the net, the sub net, the filter and the finite intersection property. The 

concept of fuzzy feebly density and its dependence in feebly compact space has also been introduced. Finally, the 

subspace of fuzzy feebly space was discussed. 
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iii) If {𝐴𝛼: 𝛼 ∈ ∆(𝑖𝑛𝑑𝑒𝑥 𝑠𝑒𝑡}is family of fuzzy sets in 𝜏 , then ∨ 𝐴𝛼 ∈ 𝜏 , where 𝛼 ∈ ∆. 

 We say that the members of 𝜏 are open fuzzy sets and their complements are closed fuzzy sets. A fuzzy topological space 

on 𝕎 is denoted by the pair (𝕎 , 𝜏 ), in short, we write (FTS). 

Definition 2.6 [6]. Let (𝕎 , 𝜏 ) be a FTS and 𝐴, 𝐵 ∈ I𝕎. Then: 

a) The fuzzy interior of A defined as 𝐴∘ =∨ {𝐵: 𝐵 ≤ 𝐴, 𝐵 ∈ 𝜏} 

b) The fuzzy closure  of A defined as 𝐴 =∧ {𝐵: 𝐴 ≤ 𝐵, 𝐵𝑐 ∈ 𝜏}  

Definition 2.7 [5]. Let 𝐴 ∈ I𝕎. Then 𝐴 is said to be Q-neighborhood (Q-nbd)  of a fuzzy point 𝑥𝑟  in 𝕎 if there exists 

𝐵 ∈ 𝜏 such that 𝑥𝑟𝑞𝐵 ≤ 𝐴, all Q-neighborhood of a fuzzy point 𝑥𝑟  we say the system of Q-neighborhood of 𝑥𝑟 , write by 

𝑁𝑥𝑟
𝑄

. 

 

Remark 2.8[2]. Let 𝐴 ∈ I𝕎. Then 𝐴 is open if and only if 𝐴 is Q-neighborhood of every fuzzy point belong to 𝐴. 

Theorem 2.9 [8]. Let 𝕎 be a FTS and 𝐵, 𝐴 ∈ I𝕎. Then:  

i) 0 = 0; 

ii) 𝐴∘ = 1 − (1 − 𝐴) ; 

iii) (𝐴 ∨ 𝐵) = 𝐴 ∨ 𝐵, (𝐴 ∧ 𝐵) ≤ 𝐴 ∧ 𝐵; 

iv) (𝐴 ∧ 𝐵)∘ = 𝐴∘ ∧ 𝐵∘, (𝐴 ∨ 𝐵)∘ = 𝐴∘ ∨ 𝐵∘; 

v) 𝐴 = 𝐴,  (𝐴∘)∘ = 𝐴∘; 

vi) 𝐴∘ ≤ 𝐴 ≤ 𝐴; 

vii)  If 𝐴 ≤ 𝐵, then 𝐴∘ ≤ 𝐵∘ and 𝐴 ≤ 𝐵 

 

Definition 2.10 [9]. Let 𝕎 be a FTS and 𝐴 ∈ I𝕎. Then: 

a) 𝐴 is called fuzzy feebly open (f-open) if 𝐴 ≤ 𝐴∘
∘
; 

b) 𝐴 is called fuzzy feebly closed (f-closed) if 𝐴
∘
≤ 𝐴. 

The set of all f-open sets denoted by 𝐹𝐹𝑂(𝕎). 

Remark 2.12 [9]. Let 𝐴, 𝐵 ∈ I𝕎. Then 𝐴 ∧ 𝐵 is f-open if 𝐴 and 𝐵 are f-open in 𝕎. 

Definition 2.13. Let (𝕎 , 𝜏 ) be a FTS and 𝐴, 𝐵 ∈ I𝕎. Then: 

a) The fuzzy feebly interior (𝐴∘𝑓) of A defined as 𝐴∘𝑓 =∨ {𝐵: 𝐵 ≤ 𝐴, 𝐵 ∈ 𝐹𝐹𝑂(𝕎)} 

b) The fuzzy feebly closure (𝐴
𝑓
)  of A defined as 𝐴 =∧ {𝐵: 𝐴 ≤ 𝐵, 𝐵𝑐 ∈ 𝐹𝐹𝑂(𝕎)}  

Proposition 2.14. Let 𝕎 be a FTS and 𝐵, 𝐴 ∈ I𝕎. Then:  

i) 𝐴∘ ≤ 𝐴∘𝑓 ≤ 𝐴; 

ii) 𝐴 ≤ 𝐴
𝑓
≤ 𝐴 ; 

iii) 𝑥𝑟 ∈ 𝐴
𝑓
⇔ 𝐵 ∧ 𝐴 ≠ 0, ∀𝐵 ∈ 𝐹𝐹𝑂(𝕎), 𝑥𝑟 ∈ 𝐵  ; 

iv) 𝐴 is fuzzy f-closed⇔ 𝐴
𝑓
= 𝐴 ; 

v) 𝐴
𝑓
𝑓

= 𝐴
𝑓
 ; 

vi)  If 𝐴 ≤ 𝐵, then 𝐴
𝑓
≤ 𝐵

𝑓
; 

vii) ∨ 𝐴𝛼
𝑓
≤∨ 𝐴𝛼

𝑓
; 

viii) 𝐴∘𝑓 = 1 − (1 − 𝐴)
𝑓
. 

Proof. From Theorm 2.9. 

Definition 2.15. Let 𝐴 ∈ I𝕎. Then 𝐴 is said to be feebly Q-neighborhood (feebly Q-nbd) of a fuzzy point 𝑥𝑟  in 𝕎 if there 

exists 𝐵 ∈ 𝐹𝐹𝑂(𝕎) such that 𝑥𝑟𝑞𝐵 ≤ 𝐴. 

      All feebly Q-neighborhood of a fuzzy point 𝑥𝑟 , we say the system of feebly Q-neighborhood of 𝑥𝑟 , write by 𝑁𝑥𝑟
𝑓𝑄

. 
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Definition 2.16 [1]. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 ∈ I𝕎. A fuzzy point 𝑥𝑟 , we say a fuzzy limit point of 𝐴, if for every 

fuzzy open set 𝐺, then (𝐺 − 𝑥𝑟) ∧ 𝐴 ≠ 0. 

Theorem 2.17. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 ∈ I𝕎. Then a fuzzy point 𝑥𝑟 ∈ 𝐴
𝑓
if and only if every fuzzy f-open 𝐵 such 

that 𝑥𝑟𝑞𝐵 then 𝐴𝑞𝐵. 

Proof. Let us assume that 𝑥𝑟 ∈ 𝐵
𝑓
and 𝐵 is a fuzzy f-open set of I𝕎 such that 𝑥𝑟𝑞𝐵, if 𝐴𝑞̃𝐵, then 𝑥𝑟 ∉ 1 − 𝐵 and 𝐴 ≤

1 − 𝐵 owing to proposition 2.4 (b). Since 1 − 𝐵 is f-closed set, then 𝐴
𝑓
≤ 1 − 𝐵. Hence 𝑥𝑟 ∉ 𝐴

𝑓
, but this contradiction. 

Conversely, suppose that  𝑥𝑟 ∉ 𝐴
𝑓

, thus we have fuzzy f-closed 𝐵  in 𝕎 such that  𝑥𝑟 ∉ 𝐵  and 𝐴 ≤ 𝐵 , this implies 

𝑥𝑟𝑞1 − 𝐵 from proposition 2.4 (c) and 𝐴𝑞̃1 − 𝐵 from Proposition 2.4 (b). Hence 𝑥𝑟 ∈ 𝐴
𝑓
if 𝑥𝑟𝑞𝐵 and 𝐴𝑞𝐵. 

Definition 2.18 [10]. Let 𝒮: 𝐷 ⟶FP(𝕎 ) be a mapping when 𝐷 is a discrete set. Then 𝒮 is called a fuzzy net in 𝕎 

denoted by {𝒮(𝑛) 𝑜𝑟 𝑥𝛼𝑛
𝑛 : 𝑛 ∈ 𝐷, 𝑥 ∈ 𝕎, 𝛼𝑛 ∈ (0,1]} or simply {𝑥𝛼𝑛

𝑛 }. 

Definition 2.19 [10]. Let 𝒫 = {𝑦𝛼𝑚
𝑚 : 𝑚 ∈ 𝐸} be a fuzzy net and 𝒮 = { 𝑥𝛼𝑛

𝑛 : 𝑛 ∈ 𝐷}is another fuzzy net. Then 𝒫 is called 

fuzzy subnet of 𝒮 if there exists a mapping 𝑓: 𝐸 ⟶ 𝐷 such that:  

a) 𝒫 = 𝑓 ∘ 𝒮, (i.e. 𝑦𝛼𝑖
𝑖 = 𝑥𝛼𝑓(𝑖)

𝑓(𝑖)
, ∀𝑖 ∈ 𝐸); 

b) For each 𝑛 ∈ 𝐷, there exists 𝑚 ∈ 𝐸 such that 𝑓(𝑚) ≥ 𝑛. 

We shall denote a fuzzy subnet of a fuzzy net { 𝑥𝛼𝑛
𝑛 : 𝑛 ∈ 𝐷}by { 𝑥𝛼𝑓(𝑚)

𝑓(𝑚)
: 𝑚 ∈ 𝐸}.  

Definition 2.20. Let (𝕎 , 𝜏 ) be a FTS and { 𝑥𝛼𝑛
𝑛 } is a fuzzy net in 𝕎. If 𝐴 ∈ I𝕎, then: 

i) { 𝑥𝛼𝑛
𝑛 } is called eventually with 𝐴 if ∃𝑚 ∈ 𝐷 such that 𝑥𝛼𝑛

𝑛 𝑞𝐴, ∀𝑛 ≥ 𝑚.  

ii) { 𝑥𝛼𝑛
𝑛 } is called frequently with 𝐴 if ∀𝑛 ∈ 𝐷, ∃𝑚 ∈ 𝐷   such that 𝑚 ≥ 𝑛 and {𝑥𝛼𝑛

𝑛 }𝑞𝐴. 

Definition 2.21. Let (𝕎 , 𝜏 ) be a FTS and { 𝑥𝛼𝑛
𝑛 } is a fuzzy net in 𝕎. If 𝑥𝛼 ∈ 𝐴𝐹𝑃(𝕎)I

𝕎, then: 

i) { 𝑥𝛼𝑛
𝑛 } is called f-convergent to 𝑥𝛼  dented by { 𝑥𝛼𝑛

𝑛
𝑓
→𝑥𝛼}, if it is eventually with 𝐴,  𝐴 ∈ 𝑁𝑥𝛼

𝑓𝑄
, 𝑥𝛼  is said 

to be feebly limit point. 

ii) { 𝑥𝛼𝑛
𝑛 } is called has f-ccluster point 𝑥𝛼  dented by { 𝑥𝛼𝑛

𝑛  ∝
𝑓
𝑥𝛼}, if it is frequently with 𝐴,  𝐴 ∈ 𝑁𝑥𝛼

𝑓𝑄
. 

Definition 2.22[7]. Let (𝕎 , 𝜏 ) be an FTS and the family  ℱ ≤ I𝕎. Then ℱ is called fuzzy filter base on 𝕎 if: 

1) 0∈  ℱ; 

2) There exists 𝐴3 ∈  ℱ s.t 𝐴3 ≤ 𝐴1 ∧ 𝐴2  𝐴1, 𝐴2 ∈  ℱ. 

Definition 2.23. Let (𝕎 , 𝜏 ) be a FTS and ℱ is a fuzzy filter base on 𝕎, then 𝑥𝛼 ∈ 𝐹𝑃(𝕎), we say fuzzy f-cluster of ℱ 

if 𝑥𝛼 ∈ 𝐹
𝑓
for all 𝐹 ∈  ℱ. 

Definition 2.24. Let (𝕎 , 𝜏 ) be a FTS. We say that 𝕎 is a fuzzy feebly Hausdorff (𝑇2-space) if every pair of distinct 

fuzzy points 𝑥𝑟 , 𝑦𝑠 ∈ 𝐹𝑃(𝕎), there exists  𝐴 ∈ 𝑁𝑥𝑟
𝑓𝑄

 and  𝐵 ∈ 𝑁𝑦𝑠
𝑓𝑄

 such that 𝐴 ∧ 𝐵 = 0. 

Proposition 2.25 [11],[12]. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 , 𝐵 ∈ I
𝕎. Then 𝐴 ∧ 𝐵̅ ≤ 𝐴 ∧ 𝐵̅̅ ̅̅ ̅̅ ̅̅  ,  𝐴 ∈ 𝜏. 

Definition 2.26. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 , 𝐵 ∈ I
𝕎 when 𝐵 is subspace of 𝕎. Then  𝐴 is called f-open in 𝐵 if there 

exists f-open 𝐻 in 𝕎 such that 𝐴 = 𝐻 ∧ 𝐵.  

Proposition 2.27. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 , 𝐵 ∈ I
𝕎 when 𝐵 is subspace of  𝕎. Then  𝐴 is f-open in 𝐵 if it is f-open 

in 𝕎. 

Proof. Clear. 

Proposition 2.28. Let 𝐴 , 𝐵 ∈ I
𝕎 when 𝐶 ≤ 𝐵 and 𝐵 is f-open in 𝕎. Then  𝐴 is f-open in 𝐵 if and only if 𝐴 = 𝐸 ∧ 𝐵, 

𝐸 ∈ 𝜏. 
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Proof. Since 𝐸 ∧ 𝐵 ≤ 𝐸 ∧ 𝐵∘
∘
= 𝐸∘

∘
∧ 𝐵∘

∘
= (𝐸∘

 
∧ 𝐵∘

 
)∘ ≤ (𝐸∘

 
∧ 𝐵∘

 
)∘ ≤ ((𝐸 ∧ 𝐵)∘ 

 
)∘ . Thus 𝐸 ∧ 𝐵 is f-open in 𝕎. 

Hence 𝐴 is f-open in 𝐵 from Proposition 2.27. Conversely, since 𝐴 = 𝐸 ∧ 𝐵 and 𝐸 is a fuzzy open in 𝕎, when 𝐸 is f-

open. Hence 𝐴 is f-open in 𝐵. 

Definition 2.29. Let (𝕎 , 𝜏 ) be a FTS and ℧ ≤∈ I𝕎. Then ℧ is called has finite intersection property (f.i.p.) if the 

intersection of finite members of ℧ is non-empty. 

Definition 2.30. Let (𝕎 , 𝜏 ) be a FTS and 𝐶 ∈ I𝕎. Then 𝐶 is called feebly dense if there exists no f-closed set 𝐵 in 𝕎 

such that 𝐶 < 𝐵 < 1 (𝐶
𝑓
= 1). 

Theorem 2.31. Let (𝕎 , 𝜏 ) be a FTS and 𝐶 ∈ I𝕎. Then 𝐶 is dense if and only if it is feebly dense, with 𝐶° ≠ 0. 

Proof. To show that 𝐶 is fuzzy feebly dense in 𝕎. Let  𝑥𝛼 ∈ 𝐶̅  but 𝑥𝛼 ∉ 𝐶
𝑓
, then 𝑥𝛼 ∈ 1 − 𝐶

𝑓
. Thus 𝑥𝛼 ∈ (1 − 𝐶)

∘𝑓, 

this implies 𝑥𝛼 ∈ (1 − 𝐶)
 ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . Since 𝐶∘ ≤ (𝐶)∘𝑓 , then 𝑥𝛼 ∈ (1 − 𝐶

∘) , so 𝑥𝛼 ∉ 𝐶
∘. Therefore , we have no fuzzy open 𝐴𝑥𝛼  

such that 𝐴 ≤ 𝐶  and 𝐴 ∧ 𝐶 = 0 and this 𝐶  contradiction with is dense set. Hence 𝑥𝛼 ∈ 𝐶
𝑓

and 1 ≤ 𝐶
𝑓

 which implies 

𝐶
𝑓
= 1. Conversely, suppose that 𝐶 is a fuzzy f-closed, then 𝐶

𝑓
= 1 , but 𝐶

𝑓
≤ 𝐶 by Proposition 2.14(ii). Hence 𝐶

 
= 1. 

Definition 2.32[7]. Let (𝕎 , 𝜏 ) be a FTS. Then 𝕎 is called fuzzy feebly regular if for any fuzzy point 𝑥𝑡 and 𝑈 ∈ 𝑁𝑥𝑡
𝑓𝑄

 

of 𝑥𝑡, there exists a fuzzy f-open set 𝑉 in 𝕎 such that 𝑥𝑡𝑞𝑉 ≤ 𝑉
𝑓
≤ 𝑈. 

Theorem 2.33. Let (𝕎 , 𝜏 ) be a FTS and 𝐴 ∈ I𝕎. Then a fuzzy point 𝑥𝛼  belong to 𝐴
𝑓
if and only if we have a net { 𝑥𝛼𝑛

𝑛 } 

in 𝐴 and 𝑥𝛼𝑛
𝑛

𝑓
→𝑥𝛼 .  

Proof. To prove 𝑥𝛼𝑛
𝑛

𝑓
→𝑥𝛼  . Let 

to obtain fuzzy subnet 

of 𝒮 which feebly converes to 𝑥𝛼 , where (𝐷, ≽)is direct set in a FTS(𝕎 , 𝜏 ). 

Proof. Assume that 𝑥𝛼  is f-cluster point of { 𝑥𝛼𝑛
𝑛 : 𝑛 ∈ 𝐷}and let 𝑁𝑥𝛼

𝑓𝑄
be the collection of all feebly Q-nbds of 𝑥𝛼 . 

Therefore, for each 𝑃 ∈ 𝑁𝑥𝛼
𝑓𝑄

there exists{ 𝑥𝛼𝑛
𝑛 }  such that { 𝑥𝛼𝑛

𝑛 }𝑞𝑃  . Let 𝑍be the set of all ordered pairs (n, P) with the 

above character, i.e 𝑛 ∈ 𝐷,  𝑃 ∈ 𝑁𝑥𝛼
𝑓𝑄

 and { 𝑥𝛼𝑛
𝑛 }𝑞𝑃. Let us define a relation ℨ on 𝑍 given by (𝑚, 𝑈)ℨ(𝑛, 𝑉) if 𝑚 ≥ 𝑛 in 

D and 𝑈 ≤ 𝑉, then (𝑍, ℨ) is adirect set and it is easy to see that 𝑆: 𝑍
 
→𝐹𝑃(𝕎) given by 𝑆(𝑚. 𝑈) = { 𝑥𝛼𝑚

𝑚 } is a fuzzy sub 

net of the assumed fuzzy net. Now, let P be any feebly of Q-nbds of 𝑥𝛼  , then there exists 𝑛 ∈ 𝐷 such that(𝑛, 𝑃) ∈ 𝑍 and 

therefor{ 𝑥𝛼𝑛
𝑛 }𝑞𝑃  .So(𝑛, 𝑃) ∈ 𝑍, and (𝑚, 𝑈)ℨ(𝑛, 𝑃) ⇒ 𝑆(𝑚,𝑈) = { 𝑥𝛼𝑚

𝑚 }𝑞𝑈 and 𝑈 ≤ 𝑃 ⇒ 𝑆(𝑚,𝑈)𝑞𝑃 . Hence S, is a 

feebly converges to 𝑥𝛼 .  

Conversely, assume that { 𝑥𝛼𝑛
𝑛 : 𝑛 ∈ 𝐷}has no f-cluster point. So, for every 𝑥𝛼 ∈ 𝐹𝑃(𝕎) there is feebly Q-nbds of 𝑥𝛼   

and 𝑛 ∈ 𝐷 such that { 𝑥𝛼𝑚
𝑚 }𝑞̃𝑈, for all 𝑚 ≥ 𝑛. Hence, no fuzzy net feebly converges to 𝑥𝛼 . 

Proposition 2.35. Every feebly convergent fuzzy net  in a fuzzy feebly Hausdorff  space ( 𝕎, τ) , has a 

unique limit point. 

Proof. Assume that  𝑥𝛼𝑛
𝑛  is a fuzzy net on 𝕎 with directe set D , such that 𝑥𝛼𝑛

𝑛
     𝑓     
→   𝑥𝛼  , 𝑥𝛼𝑛

𝑛
     𝑓     
→   𝑦𝛽  and 𝑥 ≠ 𝑦. Since 

𝑥𝛼𝑛
𝑛
     𝑓     
→   𝑥𝛼  , then ∀P ∈ 𝑁𝑥𝛼 

𝑓𝑄
 , ∃ m1 ∈ D , such that  {𝑥𝛼𝑛

𝑛 } q P , ∀n ≥ m1  . Also  , 𝑥𝛼𝑛
𝑛
     𝑓     
→   𝑦𝛽  we have ∀𝑃 ́ ∈ 𝑁𝑦𝛽 

𝑓𝑄
 , 
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∃ m2 ∈ D, such that  {𝑥𝛼𝑛
𝑛 } qP ́ , ∀n ≥ m2 . Thus, there is  m∈ D, such that , m ≥ m1  and m≥ m2  then {𝑥𝛼𝑛

𝑛 } q( P∧

P ́ ) , ∀n ≥ m . Therefore P∧ P ́  ≠ 0. Hence 𝕎 is not fuzzy feebly Hausdorff. Conversely, consider that 𝕎 be a not fuzzy 

feebly Hausdorff, then there is 𝑥𝛼 , 𝑦𝛽  ∈ FF(𝕎), such that 𝑥 ≠ 𝑦 and 𝑃 ́ ∧ 𝑃 ́
́ ≠ 0  , ∀𝑃 ́ ∈ 𝑁𝑥𝛼 

𝑓𝑄
 ,  ∀𝑃 ́

́ ∈ 𝑁𝑦𝛽 
𝑓𝑄

. Put  

𝑁𝑥𝛼,𝑦𝛽 
𝑓𝑄

= { 𝑃 ́ ∧ 𝑃 ́
́ : 𝑃 ́ ∈ 𝑁𝑥𝛼 

𝑓𝑄
, 𝑃 ́
́ ∈ 𝑁𝑦𝛽 

𝑓𝑄
}. Therefore ∀ P ∈ 𝑁𝑥𝛼,𝑦𝛽 

𝑓𝑄
, there exists  𝑥𝑃q P, then {𝑥𝑃}𝑃∈𝑁𝑥𝛼 

𝑦𝛽  is a fuzzy net in 

𝕎. Now, lets show 𝑥𝑃 
     𝑓     
→   𝑥𝛼   and 𝑥𝑃 

     𝑓     
→   𝑦𝛽 . Take A ∈ 𝑁𝑥𝛼 

𝑓𝑄
 , thus A∈ 𝑁𝑥𝛼,𝑦𝛽 

𝑓𝑄
( since A =A ∧𝕎 ≠ 0 . Thus  xpq A, 

∀P ≥ A, 𝑥𝑃 
     𝑓     
→   𝑥𝛼  and 𝑥𝑃

     𝑓     
→   𝑦𝛽 . Hence {𝑥𝑃}𝑃∈𝑁𝑥𝛼 

𝑦𝛽   has two limit point. 

3. MAIN RESULTS 

Definition 3.1. A FTS (𝕎, 𝜏) is called feebly compact (for short f-compact) if every cover of has finite sucover. 

Theorem 3.2. A FTS (𝕎, 𝜏) is  f-compact if and only if {𝐵𝑖: 𝑖I} has f. i. p. when  𝐵𝑖  is f − closed, then ⋀ Bi ≠ 0iI  . 
Proof. Assume that 𝕎 is fuzzy f-compact space and {𝐵𝑖 : 𝑖𝐼}is collection of fuzzy f-closed sets of 𝕎 has f.i.p. but  

⋀ 𝐵𝑖 ≠ 0𝑖𝐼 . Thus ⋁ 𝐵𝑖
𝑐 = 1𝑖𝐼  and each Bi

c  is fuzzy f-open set, thus there exist 𝑖1, 𝑖2, … , 𝑖𝑛  such that ⋁ 𝐵𝑖𝑘
𝑐𝑛

𝑘=1 = 1 , 

therefor ⋀ 𝐵𝑖𝑘
 = 0𝑛

𝑘=1  which is contradiction and thus ⋀ 𝐵𝑖 ≠ 0𝑖𝐼 . Conversely, let {A𝑖: 𝑖𝐼}  be a fuzzy f-open 

cover of 𝕎 and every collection of fuzzy f-closed sets in 𝕎 with f.i.p. has a non − empty intersection. To show that 

𝕎 is a fuzzy f-compact space. Since ⋁ A𝑖
 = 1𝑖𝐼 , then ⋀ A𝑖

𝑐 = 0𝑖𝐼  and each A𝑖
𝑐 is fuzzy f-closed set which implies that 

{A𝑖
𝑐: 𝑖𝐼}𝑖𝑠 collection of fuzzy f-closed sets with empty intersection and so by hypothesis this collection does not have 

the finite intersection property. So, there exist a finite member of fuzzy sets Aji
c , k = 1,2, … , n, such that ⋀ 𝐴𝑖𝑘

𝑐 = 0𝑛
𝑘=1 , 

which implies ⋁ 𝐴𝑖𝑘
 𝑛

𝑘=1 = 1 and 
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is fuzzy f- T2-space, then due to  Corollary 3.5 

and Proposition 2.35, we have 𝑥𝛼G . Thus G
𝑓
 ≤ G and so G is fuzzy f-closed set.  

Theorem 3.15. In any fuzzy space, the intersection of a fuzzy f-compact set with a fuzzy f-closed set is fuzzy            f-

compact. 

Proof. Assume that A is a fuzzy f-compact set and B is a fuzzy f-closed set, let 𝑥𝛼𝑛
𝑛  be a fuzzy net in A. Since A is fuzzy 

f-compact, then by Corollary 3.5, 𝑥𝛼𝑛
𝑛
     𝑓     
→   𝑥𝛼  for some 𝑥𝛼 ∈ FP(𝕎) and by Proposition 2.33, 𝑥𝛼A

𝑓
. We have B is 

fuzzy f-closed, then 𝑥𝛼B. Therefore 𝑥𝛼 A ⋀ B and. Hence A⋀B is fuzzy f-compact. 

Definition 3.16. In a FTS 𝕎, a fuzzy set G is said to be f-compactly fuzzy f-closed set if  G⋀K is fuzzy f-compact, for 

every fuzzy f-compact set K in 𝕎.  

Proposition 3.17.  Every fuzzy f-closed subset of a FTS 𝕎 is f-compactly fuzzy f-closed.  

Proof. Assume that G be a fuzzy f-closed subset of a fuzzy space 𝕎 and K is a fuzzy f-compact set. Then from Theorem 

3.15, G⋀K is a fuzzy f-compact. Hence G is a        f-compactly fuzzy f-closed set . 

Theorem 3.18. In a fuzzy feebly Hausdorff space 𝕎, a fuzzy set G of 𝕎 is f-compactly fuzzy f-closed if and only if G is 

fuzzy f-closed. 

Proof.  Let G be a f-compactly fuzzy f-closed set in. If  𝑥𝛼 ∈ 𝐺
𝑓
, then by Proposition 2.36, there exists a fuzzy net  𝑥𝛼𝑛

𝑛   

in G, such that 𝑥𝛼𝑛
𝑛
     𝑓     
→   𝑥𝛼 . Thus by Corollary 3.4, F = { 𝑥𝛼𝑛

𝑛 , 𝑥𝛼} is a fuzzy f-compact set. Since G is                 f-

compactly fuzzy f-closed, then G⋀F is a fuzzy f-compact set in 𝕎 . But 𝕎 is a fuzzy feebly Hausdorff space, then from 

Theorem 3.14, G⋀F is fuzzy f-closed. Since  𝑥𝛼𝑛
𝑛
     𝑓     
→   𝑥𝛼 and 𝑥𝛼𝑛

𝑛 ∈ G⋀F, then from Theorem 2.36 we have 𝑥𝛼 ∈ G⋀ F, 

and 𝑥α ∈ G. Hence G
𝑓
≤ G and G is a fuzzy f-closed set. Conversely, By Proposition 3.18.  

Theorem 3.19. A fuzzy f-regular space 𝕎 is fuzzy  f-compact if and only if there exist a fuzzy dense D of 𝕎 such that 

every fuzzy filterbase in D have a fuzzy f-cluster point in 𝕎, with D° ≠ 0 

Proof.  By Theorem 3.2. 

Conversely, we prove if there exist a fuzzy dense D of 𝕎 such that any fuzzy filter base in D have a fuzzy f-cluster point 

in 𝕎, then 𝕎 is a fuzzy f-compact. Let D be a fuzzy dense set and 𝕎 is not fuzzy f-compact, then there exist a cover 

{Uj: jJ}of fuzzy f-open set in 𝕎 with no finite fuzzy subcover. Since 𝕎 is a fuzzy f-regular, then there exists fuzzy f-

open cover  {Vi: iI}  of  𝕎  such that for each j  there exist i  such that 𝑉𝑖
𝑓
≤ Uj . By Theorem above, since 𝕎 =

𝐷
𝑓
, {Vi: iI} is a fuzzy f-open cover of 𝐷

𝑓
with no finite subcover. Therefore, the collection ℬ = {D ∧ (1 − ⋁Vik) , k =

1,2, … , n} is a fuzzy filterbase   in D. By assumption, ℬ has a fuzzy f-cluster point 𝑥𝛼 . Then 𝑥𝛼 ∈ 𝐷
𝑓
implies 𝑥𝛼 ∈ Vi for 

some i and so Vi is a fuzzy f-open set containing 𝑥. Then(D ∧ (1 − Vi) ⋀Vi = 0 contradicts the fact that 𝑥 is a fuzzy f- 

cluster point of ℬ. Hence 𝐷
𝑓
= 𝕎  is a fuzzy f-compact.  

Corollary 3.20. A fuzzy f-regular space 𝕎 is fuzzy compact if and only if there exist a fuzzy dense D of 𝕎 such that 

every fuzzy filterbase in D have a fuzzy f- cluster point in 𝕎, with D° ≠ 0 

Proof.  Clear. 
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