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Abstract : In this paper, we study and introduce 
some types of fuzzy open cover space, then we turn 
to be study fuzzy compact space on fuzzy δ-open set 
in fuzzy topological space on fuzzy sets, we contain 
some theorems and propositions of fuzzy δ-compact 
space, finally we study some propositions and 
theorems of fuzzy metacompact space , fuzzy δ-
metacompact space , fuzzy P-metacompact space , 
fuzzy S-metacompact space, fuzzy δP-metacompact 
space , fuzzy δS-metacompact space . 

Ee study some types of fuzzy open cover in fuzzy 
topological space and study the relationships between 
some types of fuzzy open cover . 

Also, we shall recall some basic definitions, 
propositions and theorems about fuzzy δ-compact 
space 

And, we introduce and study some propositions 
and theorems of fuzzy δ-metacompact space in fuzzy 
topological space. And study the relationships 
between fuzzy δ-compact and fuzzy δ-metacompact 
space. 

Introduction: 

In 1969 Fletcher gave the definition P-open cover 
and S-open cover , in 1983 Fora and Hdieb 
introduced the definition of P-Lindelӧf , S-Lindelӧf 
spaces in analogue manner . 

In this chapter, we study and introduce some types 
of fuzzy open cover space, then we turn to be study 
fuzzy compact space on fuzzy δ-open set in fuzzy 
topological space on fuzzy sets, we contain some 
theorems and propositions of fuzzy δ-compact space, 
finally we study some propositions and theorems of 
fuzzy metacompact space , fuzzy δ-metacompact 
space , fuzzy P-metacompact space , fuzzy S-
metacompact space, fuzzy δP-metacompact space , 
fuzzy δS-metacompact space . 

covering (1.0):-𝛅on some types of fuzzy  
In this section ,we study some definitions, remarks 

and propositions about  

fuzzy δ- compact space in fuzzy topological 
spaces.  

Definition (1.1): 

A fuzzy topology space (Ã‚T̃) is fuzzy δ- compact 

space iff every fuzz δ -open cover of Ã has a finite sub 
cover. 

 

Example (1.2): 

1) Any finite fuzzy topology space is fuzzy δ- 
compact. 

2) The indiscrete fuzzy space is fuzzy δ- 
compact space. 

3) The discrete fuzzy space(Ã, �̃�) is not fuzzy δ- 

compact space if �̃� is any infinite fuzzy set. 

4) The cofinite fuzzy space (Ã‚�̃�𝑐𝑜) is fuzzy δ -

compact space such that �̃� is any finite fuzzy set. 

Proposition (1.3): 

Every fuzzy δ -compact space is fuzzy compact 
space. 

Proof: 

Let (�̃�‚�̃�) be a fuzzy compact space 

Let { �̃�𝛼: 𝛼 ∈ Λ } be a fuzzy open cover to �̃�  

{ �̃�𝛼: 𝛼 ∈ Λ } is a fuzzy δ -open cover to �̃� 

But �̃� is fuzzy δ -compact space . 

So that 𝜇�̃� (x) = max { 𝜇𝑉𝛼𝑖 (x) : i=1,2,.n}. 

�̃� is fuzzy compact space. 

Corollary (1.4): 

Every fuzzy δ -closed subset of a fuzzy δ -compact 
space is fuzzy 

 δ - compact. 

Proof: 

Let (�̃�‚�̃�) be a fuzzy δ - compact space. 

And let B̃ be a fuzzy δ -closed subset of �̃�. 

We have to show that �̃� is fuzzy δ - compact , 

Let {�̃�𝛼}𝛼∈Λ be a fuzzy δ -open cover for �̃� . 

Then 𝜇�̃� (x)  ≤  ⋃ 𝜇𝑉𝛼 𝛼∈∧ (𝑥) 

 Ṽα  is a fuzzy δ -open set in �̃� , ∀𝛼 . 

since 𝜇�̃�(x) = max{ 𝜇�̃�(x) , 𝜇�̃�𝑐 (X) }= max {{ 

⋃ 𝜇�̃�𝛼 𝛼∈∧ (𝑥)}, {𝜇�̃�𝑐 (X)}}. 

so max {{ 𝜇𝑉𝛼 
(𝑋)}𝛼∈Λ }, {𝜇�̃�𝑐 (X) }} is a fuzzy δ -open 

cover of �̃� which is fuzzy δ -compact space. 

Then there exists 𝛼1,𝛼2,. , 𝛼𝑛 such that 

 𝜇�̃�(x) = max { {⋃ 𝜇𝑉𝛼𝑖 
(𝑋)}𝑛

𝑖=1  , {𝜇�̃�𝑐 (X)}}. 
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Hence , 𝜇�̃� (x)  ≤ ⋃ 𝜇𝑉𝛼𝑖 
(𝑋)𝑛

𝑖=1 .  

so every fuzzy δ -open cover of B̃ has a finite sub 
cover  

Which means that �̃� is fuzzy δ -compact set . 

Proposition (1.5): 

Every fuzzy δ -compact subset of fuzzy Hausdorff 
space is fuzzy closed set. 

Proof: 

Let B̃ be a fuzzy δ -compact subset of fuzzy 

Hausdorff space (�̃�‚�̃�) . 

To prove �̃� is fuzzy closed set . 

Let 𝑥𝑟 be fuzzy point and 𝜇𝑥𝑟
(x) ≤ 𝜇�̃� (x) . 

Since (�̃�‚�̃�) is a fuzzy Hausdorff space then 

 for each 𝜇𝑦𝑡
(x) ≤ 𝜇�̃�𝑐 (x) 

Which is different from 𝑥𝑟 , there exists disjoint 

fuzzy open sets Ũ and Ṽ of 𝑥𝑟 and 𝑦𝑡 respectively 

 such that: 𝜇𝑥𝑟
(x) ≤ 𝜇�̃� (x) and 𝜇𝑦𝑡

 (x) ≤ 𝜇𝑉 (x) . 

Since, min { 𝜇�̃� (x) , 𝜇𝑉 (x) } =0  

by proposition ( 4.1.2) 

The collection{�̃�𝛼: 𝛼 ∈ Λ }is fuzzy open cover of B̃  

Then the collection{�̃�𝛼: 𝛼 ∈ Λ} is fuzzy δ-open 
cover of fuzzy δ-compact  

Hence ,there exists a finite sub cover which 

covering B̃ which belong to{ �̃�𝛼: 𝛼 ∈ Λ }, such that 𝜇�̃� 

(x) ≤ max { 𝜇�̃�𝛼𝑖 
 (x)}. 

Let 𝜇𝐸 ̃(x) = min { 𝜇�̃�𝛼𝑖
 (x)} , and  𝜇𝐺 ̃(x)= max { 𝜇�̃�𝛼𝑖 

 (x)}. 

Then Ẽ is a fuzzy open set containing 𝑥𝑟 ,  

thus min { 𝜇𝐸 ̃(x), 𝜇�̃� (x) } = 0 

since 𝜇�̃� (x) ≤ 𝜇�̃� (x) thus, we have min{𝜇𝐸 ̃(x), 𝜇�̃� 
(x)}= 0  

then �̃� ∩ �̃� = ∅̃  

which implies that 𝜇𝐸 ̃(x) ≤ 𝜇�̃�𝐶 (x) . 

Therefore , B̃c is fuzzy open set . 

Hence B̃ is fuzzy closed set . 

corollary (1.6): 

Every fuzzy δ -compact subset of fuzzy Hausdorff 
space is fuzzy δ - closed set.  

Proof: Obvious. 

Theorem (1.7): 

Let (�̃�‚�̃�) be a fuzzy topology space if B̃ and C̃ are 

two fuzzy δ-compact subsets of �̃�, then �̃� ∪ �̃� is also 
fuzzy δ -compact. 

Proof: 

Let {�̃�𝛼: 𝛼 ∈ 𝛬}be a fuzzy open cover of max 
{𝜇�̃�(𝑥) , 𝜇�̃�(𝑥)}. 

Then, max {𝜇�̃�(𝑥) , 𝜇�̃�(𝑥)} ≤ sup { 𝜇�̃�𝛼
(𝑥) }  

Since, 𝜇�̃�(𝑥) ≤ 𝜇�̃�∪ �̃�(𝑥)  

Also, 𝜇�̃�(𝑥) ≤ 𝜇�̃�∪ �̃�(𝑥)  

It is follows that {�̃�𝛼: 𝛼 ∈ 𝛬} is fuzzy δ- open cover 

of B̃ and fuzzy  

δ- open cover of �̃�  

Since, B̃ and C̃ are two fuzzy δ-compact sets , 

 Then, there exists a finite sub cover{�̃�𝛼1, 

�̃�𝛼2,. �̃�𝛼𝑛} which covering B̃  ∈{�̃�𝛼: 𝛼 ∈ 𝛬} 

Then, 𝜇�̃�(𝑥) ≤ max { 𝜇�̃�𝛼𝑖
(𝑥) } 

Hence �̃� ≤ ⋃ �̃�𝛼𝑖
𝑛
𝑖=1  

and there exists a finite sub cover {�̃�𝛼1, 

�̃�𝛼2,. �̃�𝛼𝑚}which is covering �̃�  ∈{�̃�𝛼: 𝛼 ∈ 𝛬}. 

Then, 𝜇�̃�(𝑥) ≤ max { 𝜇�̃�𝛼𝑖
(𝑥) }. 

Hence, �̃� ≤ ⋃ �̃�𝛼𝑖
𝑚
𝑖=1  

Then, �̃� ∪ �̃� ≤ ⋃ �̃�𝛼𝑖
𝑛+𝑚
𝑖=1  

Thus, �̃� ∪ �̃� is fuzzy δ -compact. 

proposition (1.8): 

A fuzzy δ-compact space of fuzzy Hausdorff space 
is fuzzy δ-regular space. 

Proof: 

Let (Ã‚T̃) be a fuzzy δ-compact and fuzzy 
Hausdorff space  

To prove (Ã‚T̃) is fuzzy δ-regular space. 

Let, 𝜇𝑥𝑟
 (𝑋) ≤  𝜇�̃� (𝑋) and B̃ be a fuzzy δ-closed set 

in Ã  

Such that, 𝜇𝑥𝑟
 (𝑋) ≥ 𝜇�̃�(𝑋)  

then 𝜇𝑥𝑟
 (𝑋) ≠ 𝜇𝑦𝑡

 (𝑋),∀ 𝜇𝑦𝑡
 (𝑋) ≤  𝜇�̃� (x). 

But Ã is fuzzy δ-Hausdorff space , so there exist 

�̃�𝑦𝑡
 and �̃�𝑦𝑡

  

such that, 𝜇𝑥𝑟
 (𝑋) ≤  𝜇�̃�𝑦𝑡

(X) and 𝜇𝑦𝑡
 (𝑋) ≤  𝜇�̃�𝑦𝑡

(X)  

with min { 𝜇�̃�𝑥𝑟
(X) , 𝜇�̃�𝑦𝑡

(x)} = 𝜇∅̃ (x) 

And 𝜇�̃�(x) ≤ ⋃ 𝜇�̃�𝑦𝑡
(x) 𝑦𝑡∈�̃�  , then { �̃�𝑦𝑡

}𝑦𝑡∈∧
 is fuzzy 

δ-open cover of �̃�  

But �̃� is fuzzy δ-closed set in Ã which is fuzzy δ-

compact then �̃� is fuzzy δ-compact by proposition 
(4.1.6) 

So, there exist 𝑦𝑡1
,., 𝑦𝑡𝑛

. such that 𝜇�̃�(x) ≤

𝑚𝑎𝑥{ �̃�𝑦𝑡𝑖}  

On the other hand , 𝜇𝑥𝑟
 (𝑋) ≤ {𝜇�̃�𝑥𝑟𝑖

(X) } , ∀𝑖  
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Let, �̃� = ∪ {�̃�𝑦𝑡
} and �̃� =∩ { �̃�𝑦𝑡

} , 𝜇�̃� (x) ≤ 𝜇�̃�(x)  

and 𝜇𝑥𝑟
 (𝑋) ≤  𝜇�̃� (𝑋) 

 also, min { 𝜇�̃�(x), 𝜇�̃�(x)}= 𝜇∅̃(x) 

Hence , Ã is fuzzy δ-regular space. 

Corollary (1.9) 

A fuzzy δ-compact space of fuzzy δ- Hausdorff 

space is fuzzy δ-�̃�3 space. 

Proof: 

It proves by proposition (1.8). 

Theorem (1.10) 

Let B̃, C̃ two fuzzy subset (�̃�‚�̃�) , B̃ ⊆ C̃ , �̃� is fuzzy 

open set of Ã then B̃ is fuzzy δ-compact relative to 

subspace C̃ iff B̃ is fuzzy δ-compact relative to Ã . 

Proof: 

(⟹) Suppose that B̃ is fuzzy δ-compact relative to 

C̃ , 

and { �̃�𝛼: 𝛼 ∈ 𝛬} is fuzzy open cover to B̃ , �̃�𝛼 is 

fuzzy set in �̃�  

Thus H̃α is fuzzy δ-open set in �̃�  

Since B̃ is fuzzy δ-compact relative to �̃�  

such that, 𝜇�̃�(𝑥) ≤ max { 𝜇�̃�𝛼𝑖
(𝑥)} 

Hence, B̃ is fuzzy δ-compact relative to �̃� . 

(⟸) Let B̃ is fuzzy δ-compact relative to Ã  

and {�̃�𝛼: 𝛼 ∈ 𝛬} is fuzzy open cover to �̃�  

Such that, H̃α is fuzzy δ-open set in �̃�  

 since �̃�𝛼 is fuzzy δ-open set in Ã , then B̃ is fuzzy 

δ-compact relative to Ã , such that 𝜇�̃�(𝑥) ≤ max 
{ 𝜇�̃�𝛼𝑖

(𝑥) }. 

∴  B̃ is fuzzy δ-compact relative to �̃� . 

Proposition (1.11) 

If �̃�1 and �̃�2 are fuzzy δ-compact sets relative to 

(�̃�‚�̃�) ,then 

�̃�1 ∪ �̃�2 is fuzzy δ-compact sets relative to (�̃�‚�̃�). 

Proof: 

W= {�̃�𝛼: 𝛼 ∈ 𝛬} is fuzzy open cover of �̃�1 ∪ �̃�2 . 

Then, max { 𝜇�̃�1
 (x), 𝜇�̃�2 (x)} ≤ sup { 𝜇�̃�𝛼

(𝑋)}  

Then, W is an fuzzy open cover of �̃�1 , �̃�2  

so for each i=1,2 there exists a finite subset Λ𝑖of Λ  

such that𝜇�̃�𝑖 (X) ≤ sup { 𝜇�̃�𝛼
(𝑋)}. 

So, we have max { 𝜇�̃�1
(x) , 𝜇�̃�2 (x) } ≤ sup 

{ 𝜇�̃�𝛼
(𝑋)}, i=1,2  

Then �̃�1 ∪ �̃�2 is fuzzy δ-compact relative to (Ã‚T̃). 

 

 

Theorem (1.12): 

If (Ã‚T̃) is fuzzy Hausdorff space and Ã is fuzzy δ-

compact relative to (Ã‚T̃), then Ã is fuzzy closed . 

Proof: 

Let Ã is a fuzzy δ-compact set relative to fuzzy 

Hausdorff space (Ã‚T̃) . 

So Ã is fuzzy compact (by proposition (4.1.5)) 

Since (Ã‚T̃) is a fuzzy Hausdorff space. 

So Ã is a fuzzy closed . 

In this section we study a fuzzy 𝛿-metacompact 
space and introduce some properties about this 
concepts. We also study the relationship between 
fuzzy 𝛿-regular space and fuzzy 𝛿-normal space 
under the conditions. 

Definition 2.1 : 

A fuzzy topological space (Ã,T͂) is said to be : 

 Fuzzy metacompact space if every open 
cover has pairwise point finite parallel . 

 Fuzzy 𝜹-metacompact space if every δ-open 
cover has pairwise point finite parallel . 

Proposition 2.2 : 

If (Ã,T͂) is a fuzzy 𝛿-regular space then the 
following statement are equivalent : 

1. (Ã,T͂) is a fuzzy 𝛿-metacompact space 
2. Every fuzzy open cover of Ã has pairwise 

point finite parallel . 
3. Every fuzzy open cover of Ã has pairwise 

point finite 𝛿-closed parallel 
Proof : 

(1 ⟹ 2) let (Ã,T͂) be a fuzzy 𝛿-metacompact space, 
then by definition (3.1.1) every fuzzy open cover has 
pairwise point finite parallel .  

(2 ⟹ 3) let V ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open 

covering of Ã and since (Ã,T͂) is a fuzzy 𝛿-regular 
space, then for each μxr

(x) ≤  μ𝑉𝛼
(x) there exist fuzzy 

𝛿-open set �̃�𝜆 such that 

μxr
(x) ≤ μ�̃�𝜆 (x) ≤ μ𝛿𝑐𝑙(�̃�𝜆) (x) ≤  μ𝑉𝛼

(x) for some 

𝛼 ∈ Λ  

and fuzzy 𝛿-open covering {�̃�𝜆 : ∈ Λ } of Ã has 

pairwise point finite parallel {�̃�𝛽 : 𝛽 ∈ η } 

Since μ𝛿𝑐𝑙(�̃�𝛽 ) (x) ≤ μ𝛿𝑐𝑙(�̃�𝜆) (x) ≤  μ𝑉𝛼
(x),  

then { 𝛿cl(�̃�𝛽 ) : 𝛽 ∈ η }is a pairwise point finite 𝛿-

closed parallel of V 

(3 ⟹ 1) let V ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open 
covering of Ã 
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Then V has pairwise point finite 𝛿-closed {�̃�𝛽 : ∈ η } 

And V has a fuzzy locally finite 𝛿-open refinement 

{�̃�𝛽 : ∈ η }. 

Hence (Ã ,T͂) is a fuzzy 𝛿-metacompact space ∎ 

Proposition 2.3 : 

If (Ã,T͂) is a fuzzy 𝛿∗-regular space then the 
following statement are equivalent : 

1. (Ã,T͂) is a fuzzy 𝛿-metacompact space 
2. Every fuzzy open cover of Ã has pairwise 

point finite parallel . 
3. Every fuzzy open cover of Ã has pairwise 

point finite 𝛿-closed parallel 

Proof : Obvious 

Proposition 2.4 : 

If (Ã,T͂) is a fuzzy 𝛿-metacompact space, then 
every fuzzy 𝛿-regular space is a fuzzy 𝛿-normal 
space. 

Proof : 

Suppose that (Ã,T͂) is a fuzzy 𝛿-metacompact 

space and fuzzy 𝛿-regular space. 

Let �̃�1 and �̃�2 be two distinct fuzzy closed sets of 
(Ã, T̃)  

since (Ã ,T͂) is a fuzzy 𝛿-regular space, then the 
finite fuzzy open cover 

 D = { �̃�1
𝑐
 , �̃�2

𝑐
 } of Ã has a fuzzy locally finite fuzzy 

𝛿-closed refinement H = { �̃�1 , �̃�2 } such that μ�̃�1
(x) 

≤  μ
�̃�1

𝑐(x) and μ�̃�2
(x) ≤  μ

�̃�2
𝑐(x), hence μ�̃�1

(x) 

≤  μ
�̃�1

𝑐(x) and μ�̃�2
(x) ≤  μ

�̃�2
𝑐(x), since H is a fuzzy 

pairwise point finite parallel , then �̃�1
𝑐

 q⏞ �̃�2
𝑐
 therefore 

(Ã, T̃) is a fuzzy 𝛿- normal space ∎  
Proposition 2.5 : 
If (Ã ,T͂) is a fuzzy 𝛿-metacompact space then 

every fuzzy 𝛿∗-regular space is a fuzzy 𝛿-normal 
space. 

Proof : Obvious 

Proposition 2.6 : 

A fuzzy 𝛿∗-regular space (Ã,T͂) is a fuzzy 𝛿-

metacompact space and fuzzy 𝛿-normal space if and 
only if for each fuzzy open cover of Ã has pairwise 

point finite 𝛿-closed parallel . 

Proof : 

(⟹) Let (Ã,T͂) be a fuzzy 𝛿-metacompact space 

and fuzzy 𝛿-normal space and D ={�̃�𝛼 : 𝛼 ∈ Λ} be a 

fuzzy open covering of fuzzy 𝛿∗-regular space (Ã ,T͂), 
then for each μxr

(x) ≤  μ�̃�𝛼
(x) there exist fuzzy 𝛿-open 

set �̃�𝜆 such that 

μxr
(x) ≤ μ�̃�𝜆 (x) ≤ μ𝛿𝑐𝑙(�̃�𝜆) (x) ≤  μ�̃�𝛼

(x) for some 

𝛼 ∈ Λ  

and fuzzy 𝛿-open covering {�̃�𝜆 : ∈ Λ } of Ã has 

pairwise point finite 𝛿-open parallel {�̃�𝛽 : 𝛽 ∈ η } 

since μ𝛿𝑐𝑙(�̃�𝛽 ) (x) ≤ μ𝛿𝑐𝑙(�̃�𝜆) (x) ≤  μ�̃�𝛼
(x),  

then { 𝛿cl(�̃�𝛽 ) : 𝛽 ∈ η } has pairwise point finite 𝛿-

closed parallel D 

(⟸) let D ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open covering of 

fuzzy 𝛿∗-regular space (Ã ,T͂), then D has pairwise 

point finite 𝛿-closed parallel {�̃�𝛽 : ∈ η },and D has 

pairwise point finite 𝛿-open parallel {�̃�𝛽 : ∈ η }, hence 

(Ã,T͂) is a fuzzy 𝛿-metacompact space and by 
proposition(4.1.5) we get (Ã,T͂) is a fuzzy 𝛿-normal 

space ∎  
Proposition 2.7 : 
If (Ã,T͂) is a fuzzy regular space then the following 

statements are equivalent: 

1) (Ã,T͂) is a fuzzy 𝛿-metacompact space 
2) Every fuzzy open cover of Ã has pairwise 

point finite parallel . 
3) Every fuzzy open cover of Ã has pairwise 

point finite 𝛿-closed parallel 
4)  (Ã,T͂) is a fuzzy metacompact space 

Proof : 

(1 ⟹ 2) Obvious 

(2 ⟹ 3) Obvious 

(3 ⟹ 4) let D ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open 
covering of Ã, 

then D has pairwise point finite 𝛿-closed parallel{�̃�𝛽 

: ∈ η } 

and D has pairwise point finite 𝛿-open parallel{�̃�𝛽 : 

∈ η }. 

Hence (Ã,T͂) is a fuzzy metacompact space 

(4 ⟹ 3) let D ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open 
covering of Ã, 

then D has pairwise point finite 𝛿-open parallel{�̃�𝛽 : 

∈ η } 

By proposition (1.2.6) we get D has pairwise point 

finite 𝛿-open parallel {�̃�𝛽 : ∈ η },  

hence (Ã ,T͂) is a fuzzy 𝛿-metacompact space ∎ 

Proposition 2.8 : 

If every fuzzy 𝛿-open set in fuzzy 𝛿-metacompact 
space (Ã ,T͂) is fuzzy 𝛿-metacompact space, then 

every fuzzy subspace (�̃�, �̃�𝐵) is fuzzy 𝛿-metacompact 
space . 

Proof : 

Let �̃� be a fuzzy subset of a fuzzy topological 

space (�̃�, �̃�𝐵), 

then μ�̃�(x) = min{ μ�̃�(x) , μÃ(x) : Ã ∈ T͂ } 

By hypothesis it is clear that max{μÃ(x)} is fuzzy 𝛿-
open and so 𝛿-metacompact  

Let D ={�̃�𝛼 : 𝛼 ∈ Λ} be a fuzzy open covering of 

max{μÃ(x)}, 
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then min{ μ�̃�(x) , {�̃�𝛼 : 𝛼 ∈ Λ}} be a fuzzy open 

covering of μ�̃�(x) since max{μÃ(x)} is fuzzy 𝛿-

metacompact, then D ={�̃�𝛼 : 𝛼 ∈ Λ} has pairwise point 

finite 𝛿-open parallel {�̃�𝛽 : 𝛽 ∈ η },and this implies that  

min{μ�̃�(x) , {�̃�𝛽 : ∈ η }} is pairwise point finite 𝛿-

open parallel of min{ μ�̃�(x) , {�̃�𝛼 : 𝛼 ∈ Λ}},  

hence ( �̃� , �̃�𝐵) is fuzzy 𝛿-metacompact space ∎ 

Proposition 2.9 : 

A fuzzy topological space (Ã,T͂) is a fuzzy 𝛿-
metacompact space if every fuzzy regular closed set 

of Ã is fuzzy 𝛿-metacompact space . 

Proof : 

Let D={ �̃�𝛼 : 𝛼 ∈ Λ } be a fuzzy open cover of Ã 

And μ𝑐𝑙(�̃�𝛼) (x) ≠ μÃ (x), then cl(int(�̃�𝛼
𝑐
 )) is a fuzzy 

regular closed set of Ã, {min{μ
cl(int(�̃�𝛼

𝑐
 )) 

(x) , μ�̃�𝜆 (x)} 

: 𝜆 ∈ Λ , 𝜆 ≠ 𝛼 } is a fuzzy open covering of cl(int(�̃�𝛼
𝑐
 

)), then there exist family of fuzzy 𝛿-open {�̃�𝛽 : 𝛽 ∈ η } 

in Ã such that {min{μ
cl(int(�̃�𝛼

𝑐
 )) 

(x) , μ�̃�𝛽 (x)} : 𝛽 ∈ η } 

pairwise point finite 𝛿-open parallel of 
{min{μ

cl(int(�̃�𝛼
𝑐

 )) 
(x) , μ�̃�𝜆 (x)} : 𝜆 ∈ Λ , 𝜆 ≠ 𝛼 } and 

covers cl(int(�̃�𝛼
𝑐
 )).  

Hence max{μ�̃�𝛼 (x), {min{μ
cl(int(�̃�𝛼

𝑐
 )) 

(x) , μ�̃�𝛽 (x)} 

: 𝛽 ∈ η , 𝛽 ≠ 𝛼 } 

Is a pairwise point finite 𝛿-open parallel of D and 
covering Ã 

therefore (Ã ,T͂) is a fuzzy 𝛿-metacompact space ∎ 

Definition 2.10 : 

A fuzzy topological space (Ã,T͂) is said to be : 

 Fuzzy P-metacompact (S-metacompact ) 
space if every P-open (S-open) cover has pairwise 
point finite parallel . 

 Fuzzy δP-metacompact (δS-metacompact ) 
space if every δP-open (δS-open ) cover has pairwise 
point finite parallel . 

 Fuzzy P-Lindlӧf (S-Lindlӧf ) space if every 
P-open (S-open) cover has countable sub-cover . 

 Fuzzy δP-Lindlӧf (δS-Lindlӧf ) space if 
every δP-open (δS-open ) cover has countable sub-
cover . 

Proposition 2.11 : 

A fuzzy topological space ( Ã ,�̃�) is fuzzy δS-
metacompact space if and only if it is fuzzy δ-
metacompact space and fuzzy δP-metacompact 
space .  

Proof : 

Assume that ( Ã ,�̃�) is fuzzy δS-metacompact 
space , and  

 Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } is δP-open cover of �̃� , Then �̃� 

is open cover of fuzzy topological space �̃� 

Since , �̃� is fuzzy δS-metacompact space and �̃� 
has pairwise point finite parallel refinement . 

Hence , �̃� is fuzzy δP-metacompact space . 

So, �̃� is fuzzy δ-metacompact space . 

Now , Let �̃� is fuzzy δ-metacompact space and 
fuzzy δP-metacompact space  

Also , Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } is δ-open cover of �̃�  

If �̃� is δP-open cover Then the result follows , 

If �̃� is not δP-open coverThen ( Ã ,�̃�) is fuzzy δ-
metacompact space. 

So �̃� has pairwise point finite parallel refinement ,  

Then ( Ã ,�̃�) is fuzzy δS-metacompact space . 

Proposition 2.12 : 

If a fuzzy topology ( Ã ,�̃�) is hereditary fuzzy δ-
metacompact space then it is fuzzy δS-metacompact 
space . 

Proof : 

Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } is δ-open cover of Ã  

Then , �̃�=∪{𝑈𝛼: 𝛼 ∈ ∆ } is fuzzy δ-metacompact 
space 

It has a point finite open parallel refinement of �̃� 

Then �̃� is a point finite open parallel refinement of 

�̃� . 

Proposition 2.13 : 

A fuzzy δP-metacompact space is fuzzy δP-
Lindelӧf space . 

Proof : 

Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } be δP-open cover of Ã 

Assume that �̃� has not countable subcover of �̃� , 

Let �̃�={𝑉𝛽: 𝛽 ∈ ∆ } be a point finite parallel 

refinement of �̃� 

Let D be countable dense subset of �̃� , Then 
𝑉𝛽 ∩ 𝑫 ≠ ∅ , ∀𝛽 ∈ Γ 

Thus D is an uncountable , this is contradiction  

Hence , the result . 

Definition 2.14 : 

A fuzzy topological space (Ã,T͂) is said to be : 

 Fuzzy countably P-metacompact (S-
metacompact ) space if every countable P-open (S-
open ) cover has pairwise point finite parallel 
refinement. 
 Fuzzy countably δP-metacompact (δS-

metacompact ) space if every countable δP-open 
(δS-open ) cover has pairwise point finite parallel 
refinement. 
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 Fuzzy countably P-metalindelӧf space if 
every countable P-open cover has pairwise countable 
parallel refinement. 
 Fuzzy countably δP-metalindelӧf space if 

every countable δP-open cover has pairwise 
countable parallel refinement. 

Proposition 2.15 : 
Every fuzzy δP-metalindelӧf countably δP-

metacompact space is fuzzy δP-metacompact space . 
Proof : 

Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } be δP-open cover of Ã , Since Ã 
is fuzzy δP-metalindelӧf space , 

Then �̃� has a point countably parallel refinement 

�̃� = {𝑉𝛼𝑖
}𝑖=1

∞  

Which is also δP-open cover of �̃� 

Since , �̃� a fuzzy countably δP-metacompact 
space 

So , �̃� has a point finite parallel refinement �̃� of �̃� 

Hence , Ã is fuzzy δP-metacompact space . 

Definition 2.16: 

A fuzzy topological space (Ã,T͂) is said to be : 

 Fuzzy P-compact (S-compact ) space if 
every P-open (S-open ) cover has finite sub-cover . 
 Fuzzy δP-compact space if every δP-open 

cover has finite sub-cover . 
 Fuzzy P-countably compact (S-countably 

compact ) space if every countable P-open 
(countable S-open ) cover of a fuzzy set has a finite 
sub-cover . 
 Fuzzy δP-countably compact (δS-

countably compact ) space if every countable δP-
open (countable δS-open) cover of a fuzzy set has a 
finite sub-cover . 

Proposition 2.17 : 
Every fuzzy δP-countably compact δP-

metacompact space is fuzzy δP-compact space . 
Proof: 

Let ( Ã , �̃� ) is fuzzy topological space , 

It is sufficient to show that fuzzy topological space ( 

Ã , �̃� ) is fuzzy δP-compact space . 

Let �̃�={𝑈𝛼: 𝛼 ∈ ∆ } be δP-open cover of a fuzzy δP-
countably compact δP-metacompact space ,  

So , there exist an irreducible point finite open 
refinement  

�̃�={𝑉𝛼: 𝛼 ∈ ∆ } of the cover �̃� 

The cover �̃� being irreducible , ∀𝛼𝜖∆ 

∃ a point 𝑥𝛼 ∈  𝑉𝛼 ∕ ⋃ 𝑉𝛼𝛼≠𝛼∗  

Since , the sets 𝑉𝛼 cover the fuzzy set �̃� 

Every point 𝑥𝑟 ∈ �̃� has a neighborhood which 
contains exactly one point of the set K={𝑥𝛼: 𝛼 ∈ ∆} 

Hence , the derived set of K denoted by 𝐾𝑑 = ∅ 

Since , the fuzzy set ( Ã , �̃� ) is δP-countably 
compact space 

The set K is finite , also the set ∆ is also finite and 

the open cover �̃� is a finite open refinement of �̃� for ( 

Ã , �̃� ) 

So , ( Ã , �̃� ) is fuzzy δP-compact space . 
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