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1. Introduction  
In 1983, by dropping the finite intersection condition of topological spaces, Mashhour et al.[3] came up with an idea 
of supra topological spaces and it deals with groups called supra open sets. They introduced the notions of 
(irresolute) S*-continuous maps and investigated some of their properties. Ravi et al. [2] introduced the idea of supra 
g-closed sets and obtained other properties of supra g-closed sets. [1] Al-shami  
introduced some studies on supra topology and the definition of supra open sets and their properties and presented 
some types of supra compact space . in [4],[5],[6] B. Meera Devi, D.K. Nathan  R. Selvarathi. O. R. SAYED, ] 
B.Meera Devi , respectively,  introduced new class of functions in supra topological spaces, namely supra gˆ-
continuous functions. In [7] S. Al Ghour and S. Samarah introduced coc-open sets in topological spaces. 
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ABSTRACT 
 

   Throughout this paper by a space we mean a supra topological space, we 
have studied some of properties to new set is called supra generalized-
cocompact open set (०-g-coc-open set)and find the relation with other sets 
and our concluded a new class of the function called ०-g-coc-continuous,	०-g-
coc'-continuous . We shall provide some properties of these concepts and it 
will explain the relationship among them and some results on this subjects 
are proved. Throughout this work , and new concept have been illustrated 
including ,	०-g-coc-compact space . 
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2. Preliminaries 
 
Definition(2.1) [3] If X belongs to µ and µ is closed under arbitrary union, a subcollection µ of 2X is considered a 
supra topology on X. That µ elements is referred to as a supra open sets (०-open) of (X,µ) and its complement is 

referred to as supra closed sets (०-closed) .The supra closure of A (denoted by  ܣ
०
) is the intersection of all supra 

closed sets containing A and the supra interior of A (denoted byA∘०) is the union of all supra open sets contained in 
A.The supra relative topology µy on Y is defined as µy ={ Y⋂G : G ∊	µ }. A pair (Y, µy) is called supra subspace 
of (X,	µ). 
 
Definition(2.2) [2]Let (X, µ) be a supra topological space. A subset A of X is called supra g-closed (०-g-closed ) if  

ܣ
०
⊆U whenever A ⊆ U and U is supra open in (X, µ). And A is called supra g-open  ( ०-g-open ), if Ac is supra g-

closed .  
 
Remark(2.3) [2]  Every ०-closed set implies ०-g-closed set,०-g-closed set need not imply ०-closed sets, ०-open set 
mplies ०-g-open and ०-g-open must not imply ०-open set . 
 
Theorem(2.4) [2] A subset of supra topological space in (X, µ)  is ० -g-open set if and only if B ⊆ A∘०  whenever B 
is ० -closed and B ⊆ A . 
 
Definition (2.5) [1] A supra topological spaces (X, µ) is called supra compact ( ०-compact for short) provided that 
every supra open cover of X has a finite subcover . 
 
 
Definition (2.6) [1]. A collection {Gi : i ∊ I} of supra open sets in a supra topological spaces (X,µ) is called supra 
open cover of a subset E of X provided that E ⊆∪{Gi : i ∊ I}. 
 
 
 
3. On supra generalized co-compact-open set  and supra generalized co-compact -continuous 
functions 
      In this section, we introduce the definition of ०-g-coc-open set, ०-g-coc-closed set , ०-g-coc-continuous , ०-g-
coc'-continuous , remarks and propositions about this concept . 
 
   
Definition (3.1) A subset A of a space (X. µ) is called supra ganeralized cocompact open set (०-g-coc-open set) if 
for every x ∈ A there exists ० -g-open set U ⊆ X and ० -compact subset K such that	x ∈ U − K ⊆ A, the complement 
of ०-g-coc-open set is called ० -g-coc-closed set . The family of all ०-g-coc-open subsets of a space (X, µ)  will be 
denoted by  µgk . 
 
Example(3.4) Let X = {a, b, c} and µ = {Ø ,X,{a, b},{a, c}}. Then   µgk  = p(X)  
 
Proposition (3.5)   
i- Every ०-open set is ०-g-coc-open set. 
iii-Every ०-g-open set is ०-g-coc-open set. 
proof  
i. Let A ०-open set Then A ०-g-open and let K ०-compact (∅).Then for all x∊A  we have x ∈ U − K ⊆ A 
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ii. Let A ०-g-open and K ०-compact (∅).Then for all x∊ A  we have x ∈ U − K ⊆ A 
 
but the convers of i and ii are not true for the following example :- 
Example (3.6) 
Let X = N	.	 µ	 = ൛∅. X.ܺ − {1}ൟ is supra topological space. It is clear that {1} ०-g-coc-open set but not ०-open and 
not ०-g-open set . 
 
Remark (3.7) :- Every ०-g-closed is ०-g-coc-closed but the converse is not true as in the example (3.6) .It is clear 
that {1}c  ०-g-coc-closed set but{1}c not ०-g-closed set . 
 
 
Proposition (3.8) :-   The union of ०-g-coc-open is ०-g-coc-open set  
Proof 
    let {A⋉ : ⋉∊∧ } ०-g-coc-open sets . let x∊A⋉ .Then for some ⋉∊∧ .Then there exists U⋉ ०-g-open set and K⋉   

०-compact such that x∊U⋉-K⋉ ⊆ A⋉ ⊆	∪ A⋉ then x∊U⋉-K⋉   ⊆ ∪ A⋉  ,then ∪ A⋉  ०-g-coc-open set . 
 
 
Theorem (3.9) :-  µgk forms supra topology on X . 
Proof. 
 By the definition one has directly that ∅ ∈	µgk.To see that X ∈	µgk, let x ∈ X, take U =X and K = ∅. Then x ∈ U − K 
⊆ X . 
Let {Uα : α ∈ Δ} be a collection of ०-g-coc-open subsets of (X, µ)	 and x ∈ ∪α∈Δ Uα. Then there exists α0 ∈ Δ 
such that x ∈ Uα◦. Since Uα◦ is ०-g-coc-open, then there exists an ०-g-open set V and  ०-compact subset K, such that 
x ∈ V −K ⊆ Uα◦.Therefore, we have x ∈ V −K ⊆ Uα◦ ⊆ ∪α∈Δ Uα.Hence, ∪α∈Δ Uα is ०-g-coc-open. 
 

The following diagram shows the relation between types of ०-coc-open sets  
 
                 ०-g-coc-open                                                 ०-g-open 
 
                                                                        
  
                                                                                         ०-open  
 
 
 
Definition (3.10)  Let X be a space and A ⊆ X. The intersection of all s-g-coc-closed sets of X containing	A is 
called the s-g-coc-closure of A defined by . 

ܣ
०ିି

=∩ {B: B	० − g– coc– closed	in	X	and	A ⊆ B} 
 

Proposition (3.11) Let X be a space and A ⊆ X , then x ∈ ܣ
०ିି

 if  and only if for each ०-g-coc-open in X 
contained point x we have U ∩ A ≠ ∅ .  
ܗܗܚ۾ ∶ 
     Asume that x ∈ ܣ

०ିି
  and let U ०-g-coc-open in X , such that x∊U , and suppose U⋂A=∅  , then A⊆Uc since 

U is ०-g-coc-open set in X , x∊U, then Uc is ०-g-coc-closed set in X , x∉Uc , and ܣ
०ିି

  is smallest ०-g-coc-
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closed set contain A, thenܣ
०ିି

  ⊆Uc , since U⋂Uc = ∅   x∊U then x∉Uc ,then x∉	ܣ
०ିି

 , and this 
contradiction ,thus ⩝ ०-g-open U containing x we have U ∩ A ≠ ∅ . 

Conversely; Let U is ०-g- coc-open set in X , such that x∊U an 	U ∩ A ≠ ∅ .To prove x ∈ ܣ
०ିି

 , let x ∉
ܣ
०ିି

 ,then x∊(ܣ
०ିି

 )c ,since ܣ
०ିି

 is ०-g-coc-closed, then (ܣ
௦ିି

)c is ०-g-coc-open set in X ,and 

ܣ
०ିି

ܣ)⋂
०ିି

)c =∅  ,which is contradiction since A⋂U≠∅ ,⩝  U is ०-g-coc-open set in X , such that x∊U . 
  
Proposition (3.12) 
    Let X be a space and A ⊆ B ⊆ X  then  

ܣ .1
०ିି

	is ०-g-coc-closed set  

2. A is ०-g-coc-closed if and only if  A = ܣ
०ିି

 

ܣ .3
०ିି

= ܣ
०ିିതതതതതതതതതതത०ିିୡ୭ୡ 

4. If  A ⊆ B then ܣ
०ିି

⊆ ܤ
०ିି

 

ܣ .5
०ିି

⊆ ܣ
०
			 

 
Proof :- 
1.  By Proposition (3.8) . 

2. Let A be ०-g-coc-closed in X	. Since A ⊆ ܣ
०ିି

 and ܣ
०ିି

smallest ०-g-coc-closed set containing A , then 

ܣ		
०ିି

	 ⊆ A  then A = ܣ
०ିି

 

     conversely :- Let A = ܣ
०ିି

  . Since ܣ
०ିି

 is ०-g-coc-closed then A is ०-g-coc-closed. 
3. From (1) and (2) 
4. Let A⊆B. Since B⊆ܤ

०ିି
 thenA⊆ܤ

०ିି
 Since ܤ

०ିି
 smallest ०-g-coc-closed set containing A then 

ܣ
०ିି

ܤ ⊇
०ିି

 (since ܣ
०ିି

 smallest ०-g-coc-closed set containing A). 
5. Let x∊ ܣ

०ିି
	then for all ०-g-coc-open set U ,such that x∊ U we have U⋂A≠∅ .Then for all ०-open set U ,such 

that x∊ U ,we have A⋂U≠∅  by proposition (3.11). Then x ∊ ܣ
०
	 .    

 
 
Definition (3.13)    Let X  be a space and A ⊆ X. The union of all ०-g-coc-open sets of X containing in A is called ०-
g-coc-Interior of A denoted by    A∘०ିିୡ୭ୡ or ०-g-coc-In (A) 

A∘०ିିୡ୭ୡ =∪ {B: B			० − g− coc − open	in	X	and	B ⊆ A} 
 
Proposition (3.14)   Let X be a space and 	A ⊆ X , then x ∈ A∘०ିିୡ୭ୡ  if and only if there exists ०-g-coc- open set V 
containing x  such that x ∈ V ⊆ A .  
Proof : 
     Let x ∈ A∘०ିିୡ୭ୡ then x ∈∪ V  such that V  ०-g-coc-open set and  x ∈ V ⊆ A  .  
Conversely; Let there exists V ०-g-coc-open set ,such that x ∈ V ⊆ A  then  x ∈	∪ V , V ⊆ A and V ०-g-coc-open set 
,then x ∈ A∘०ିିୡ୭ୡ . 
 
Proposition (3.15) 
     Let X be a space and A ⊆ B ⊆ X ,then . 
1. A∘०ିିୡ୭ୡ is ०-g-coc-open set . 
2. A is ०-g-coc-open  if and only if A = A∘०ିିୡ୭ୡ. 
3. A∘० ⊆ A∘०ିିୡ୭ୡ. 
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4. A∘ୱିିୡ୭ୡ = (A∘ୱିିୡ୭ୡ)∘ୱିିୡ୭ୡ. 
5. if ܣ ⊆ ०ିି∘ܣ then ܤ ⊆ ०ିି∘ܤ . 
Proof :- 

1. By Proposition (3.8) . 

 2.  let A is ०-g-coc-open ,since A∘०ିିୡ୭ୡ  largest ०-g-coc-open containing A ,thenA∘०ିିୡ୭ୡ   ⊆ A and since 

A⊆A∘०ିିୡ୭ୡ  , then A= A∘०ିିୡ୭ୡ  . 

Conversely; Let A=A∘०ିିୡ୭ୡ ,since A∘०ିିୡ୭ୡ is ०-g-coc-open ,then A is ०-g-coc-open . 

3. Let ݔ ∈ ݔ then there exists ܷ ०-open set such that		०∘ܣ ∈ ܷ ⊆  then ܷ ०-g-coc-open set   then ܷ ०-g-coc-open		ܣ

set such that ݔ ∈ ܷ ⊆ ݔ thus		ܣ ∈  ०ିି∘ܣ

4.  from (1) and (2). 

5. Let ݔ ∈ ݔ ०ିି then there exists ܸ ०-g-coc-open set such that∘ܣ ∈ ܸ ⊆ ܣby proposition(3.19), since		ܣ ⊆  ܤ

then ݔ ∈ ܸ ⊆ ݔ Then.	ܤ ∈ ०ିି∘ܣ ०ିି by proposition(3.14),. Thus∘ܤ ⊆ ०ିି∘ܤ .           

 

Definition (3.16)[3]    Let ݂:	ܺ ⟶ ܻ be a function of space ܺ into space ܻ.Then ݂ is called supra-irresolute (०-
continuous) function if ݂ିଵ(ܣ) is ०-open set in ܺ  for every ०-open set ܣ	݅݊	ܻ	 
 
Definition (3.17)   Let ݂:	ܺ ⟶ ܻ be a function of a space ܺ into a space ܻ.	݂ is called ०-g-coc-continuous function 
if ݂ିଵ(ܣ) is ०-g-coc-open set in   ܺ for every  ०-open set in ܻ . 
 
Proposition (3.18)   Every	०-continuous  is ०-g-coc-continuous  
Proof 

Let ݂:	ܺ ⟶ ܻ	 be ०-continuous  function and A ०-open set in Y. Thus  ݂ିଵ(ܣ) is ०-open set in X . Then ݂ିଵ(ܣ)  
is ०-g-coc-open set in X .Then	݂	 is ०-g-coc-continuous  
 
 But the convers not true in general for example 

  Example (3.19) 
   Let ܺ = N	. µ = ൛∅.ܺ. {2}ൟ	 supra topology on ܺ	.ܻ = {ܽ. ܾ. ܿ}		.		µ	́ = ൛∅.ܻ. {ܽ}ൟ  supra topology on Y and 

݂:	ܺ ⟶ (ݔ)݂			ݕܾ	݂݀݁݊݅݁݀			ܻ = ൜ܽ				݂݅	ݔ ∈ {1.3}
ݔ	݂݅			ܾ ∉ {1.3}   . Then ݂ is  ०-g-coc-continuous But not ०-continuous 

 
Remark (3.20) 
    Let ݂:	ܺ ⟶ ܻ be a function of a space ܺ in to a space ܻ then  
i. The constant function is ०-g-coc-continuous  

ii. If (X,µ)  supra discrete topology then ݂ ०-g-coc-continuous  
iii. If ܺ finite set and µ any topology on  ܺ then ݂ ०-g-coc-continuous   

iv. If (Y,µ′) indiscrete topology then ݂ ०-g-coc-continuous 
 
Proposition (3.21)  
   Let ݂:	ܺ ⟶ ܻ be a function of a space ܺ into a space ܻ then the following statements are equivalent :- 

1. ݂ ०-g-coc-continuous  function . 
2. ݂ିଵ(ܣ∘०) ⊆ ൫	݂ିଵ(ܣ)൯∘०ିି  for every set ܣ of ܻ .  
3. ݂ିଵ(ܣ) ०-g-coc-closed set in ܺ for every ०-closed set ܣ	݅݊	ܺ . 
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(०ିିܣ̅)݂ .4 ⊆  .	ܺ of ܣ തതതതതത० for every set(ܣ)݂	
       5.   ݂ିଵ(ܣ)തതതതതതതതത०ିି ⊆ ݂ିଵ(̅ܣ०	) for every set A of Y . 

    proof: 
					1 ⟶ 2 

 Let ܣ ⊆ ܻ ,since ܣ∘०  ० -open set in ܻ  .Then ݂ିଵ(ܣ∘०)  ०  -g-coc-open set in ܺ	 .Thus 
݂ିଵ(ܣ∘०) = ൫݂ିଵ(ܣ∘०)൯

∘०ିି
⊆ ൫݂ିଵ(ܣ)൯∘०ିି .Hence  ݂ିଵ(ܣ∘०) ⊆ ൫݂(ܣ)൯∘०ିି . 

     
     2 ⟶ 3 

     Let ܣ ⊆ ܻ  such that ܣ  ० -closed set in ܻ .Then ܣ  ० -open set then ܣ = ०∘(ܣ)  then ݂ିଵ	((ܣ)∘०) ⊆
൫݂ିଵ(ܣ)൯∘०ିି .Therefore ݂ିଵ(ܣ) 	 ⊆ ൫݂ିଵ(ܣ)൯∘०ିି then 	൫݂ିଵ(ܣ)൯	 ⊆ (݂ିଵ(ܣ))∘०ିି . 
Therefore൫݂ିଵ(ܣ)൯	 = (݂ିଵ(ܣ))∘०ିି 	. Hence ൫݂ିଵ(ܣ)൯	 ०-g-coc-open set in ܺ.  Hence ݂ିଵ(ܣ) ०-g-coc-
closed set in ܺ. 

 
 3 ⟶ 4 
    Let 	ܣ ⊆ ܺ. Then ݂(ܣ)തതതതതത०  ०-g-coc-closed set in ܻ .Then by (3) we have ݂ିଵ൫݂(ܣ)തതതതതത०൯ is ०-g-coc-closed set in ܺ 
containing ܣ  ,thus ̅ܣ०ିି ⊆ ݂ିଵ൫݂(ܣ)തതതതതത०൯ (since ̅ܣ०ିି  
intersection of all ०-g-coc-closed sets in ܺ containing A) . Hence ݂	((ܣ)തതതതത०ିି) ⊆  തതതതതത०(ܣ)݂
     
 4 ⟶ 5 
         Let ܣ ⊆ ܻ.Then݂ିଵ(ܣ) 	 ⊆ ܺ .Then by (4) we have ݂	((݂ିଵ(ܣ)	)തതതതതതതതതതതതത०ିି) ⊆					        ݂(݂ିଵ(ܣ))തതതതതതതതതതതതതത०    

.  Hence   
݂ିଵ(ܣ)	തതതതതതതതതത०ିି ⊆ ݂ିଵ(̅ܣ०)	. 
  
5 ⟶ 1 

      Let ܤ  ० -open set in ܻ  then ܤ  ० -closed .Then ܤ = തതതത०ܤ . Hence ݂ିଵ(ܤ)	തതതതതതതതതതതത०ିି ⊆ 	݂ିଵ(ܤതതതത०)  . Then 
݂ିଵ(ܤ)	തതതതതതതതതതതത०ିି ⊆ ݂ିଵ(ܤ).	Then ݂ିଵ(ܤ) = (݂ିଵ(ܤ))	 ०-g-coc-closed  set in ܺ .Therefore ݂ିଵ(ܤ) ०-g-coc-
open set in X . Thus ݂ ०-g-coc-continuous  function . 

 
   Remark (3.22)   From proposition (3.21) we have ݂ ०-g-coc-continuous  if and only  if , the inverse       image of 
every ०-closed set in ܻ is ०-g-coc- closed set in ܺ	. 
  
   Definition (3.23)    Let ݂:	ܺ ⟶ ܻ be a function of a space ܺ into a space ܻ, then ݂ is called ०-g-coc irresolute 
(० − ݃– –́ܿܿ  . ܻ	݊݅	 ०-g-coc-open set in ܺ for every ०-g-coc-open set (ܣ)function if ݂ିଵ (	ݏݑݑ݊݅ݐ݊ܿ
     
 Proposition (3.24)     Every ० − g– –́ܿܿ   ० -g-coc-continuous  function	function is  ݏݑݑ݊݅ݐ݊ܿ
Proof: 
      Let ݂: (ܺ. µ) ⟶ (ܻ. µᇱ)	be		० − g– ́	ܿܿ –  is ०-g-coc-open set . Since ܤ ܻ. Then	०-open set in ܤ  and  ݏݑݑ݊݅ݐ݊ܿ
݂	० − ݃– –́ܿܿ  . ०-g-coc-open .  Hence ݂ ०-g-coc-continuous function  (ܤ)then ݂ିଵ	ݏݑݑ݊݅ݐ݊ܿ
 But the converse is not true in general for the following example.  
 

Example(3.25):   ݂:	ܺ ⟶ ܻ  be function defined by   ݂(ݔ) = ቐ
ݔ	݂݅					1 ∊ Ne
ݔ	݂݅				2 = x1
ݔ	݂݅				3 ∊ No

  and X=x1∪N (x1∊ R, N nature 

number , µ ={ ∅.ܺ.ܣ:ܣ ⊆ ܰ	}		. µ' supra indiscrete topology on ܻ = {1.2.3} , then the only s-open sets in ܻ are 
Y	ܽ݊݀	∅ , then ݂ିଵ(∅) = ∅ , ݂ିଵ(ܻ) = ܺ  . Since ܻ	ܽ݊݀	∅ ०-g-coc-open sets in ܻ  then ݂ିଵ(∅). ݂ିଵ(ܻ) ०-g-coc-
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open in ܺ .Then ݂ ०-g-coc-continuous function.  But {2} ०-g-coc-open in ܻ and 	݂ିଵ({2}	) = {x1}  is not ०-g-coc-
open set in ܺ	.		x1 ∈ {x1}  . There is no ०-g-open set ܷ such that  x1 ∈ ܷ , and ܭ ०-compact such that  x1 ∈ ܷ −
ܭ ⊆ {x1}. Then ݂  is not ०-g-coc´-continuous function . 
 
  Proposition (3.26)  Let ݂:	ܺ ⟶ ܻ		be ०-g-coc΄-continuous then  ݂ିଵ(ܣ	) ०-g-coc-closed set in ܺ for all A ०-g-coc-
closed set in Y 
proof 
   Let A is ०-g-coc-closed set in Y .Then ܣ ०-g-coc-open in ܻ .Since ݂	 ०-g-coc΄-continuous . Then ݂ିଵ(ܣ) is ०-g-
coc-open in ܺ  by definition(2.10). Since ݂ିଵ(ܣ) = ൫݂ିଵ(ܣ	)൯


.Then ൫݂ିଵ(ܣ	)൯


 ० -g-coc-open set in ܺ 

.Therefore. ݂ିଵ(ܣ	) ०-g-coc-closed set in ܺ  for all ܣ ०-g-coc-closed set in ܻ. 
 
Remark (3.27) 
i.   ० − ݃–   . continuous is need not to be ०-continuous function–́ܿܿ

ii. ०-continuous  is need not to be  ० − g– –́ܿܿ continuous	function	 . 
But the converse is not true as the follow example 
Examples (3.28) 
 i--
Let ݂:	ܺ ⟶ ܻ	.ܺ = {1.2.3}	. µ = ൛∅.ܺ. {3}ൟ	supra	ݕ݈݃ݐ	݊	ܺ	 and ܻ = {ܽ. ܾ}	. µᇱ =
൛∅.ܻ. {ܽ}ൟ	ܽݎݑݏ	ݕ݈݃ݐ	݊	ܻ		. ݂(1) = ݂(3) = ܾ			.			݂(2) = ܽ		.	It is clear that f is ०-g-coć-continuous but 
not ०-continuous . 

 

ii- Let ݂:	ܺ ⟶ ܻ  be function defined by   ݂(ݔ) = ቐ
ݔ	݂݅					1 ∊ Ne
ݔ	݂݅				2 = x1
ݔ	݂݅				3 ∊ No

  and X=x1∪N (x1∊ R, N natural number) , µ 

ܣ:ܣ.ܺ.∅ }= ⊆ ܰ	}		. µ' supra indiscrete topology on ܻ = {1.2.3} , then the only ०-open sets in ܻ are Y	ܽ݊݀	∅ , 
then ݂ିଵ(∅) = ∅ , ݂ିଵ(ܻ) = ܺ . Since ܻ	ܽ݊݀	∅ ०-open sets in ܻ then ݂ିଵ(∅). ݂ିଵ(ܻ) ०-open in ܺ .Then ݂ ०-
continuous function.  But {2} ०-g-coc-open in ܻ and 	݂ିଵ({2}	) = {x1}  is not ०-g-coc-open set in ܺ	.		x1 ∈ {x1}  
. There is no ०-g-open set ܷ such that  x1 ∈ ܷ , and ܭ ०-compact such that  x1 ∈ ܷ − ܭ ⊆ {x1}. Then ݂  is not ०-
g-coc´-continuous function . 
 
 
  Proposition (3.29) 
    Let ݂:	ܺ ⟶ ܻ be a function of space ܺ into space ܻ then the following statements   are equivalent . 

i. ݂	݅ݏ	०-g-coć-continuous . 
ii. ݂(̅ܣ०ିି) ⊆ ܣ തതതതതത०ିି for every set(ܣ)݂ ⊆ ܺ	. 

iii. ݂ିଵ(ܤ)തതതതതതതതതത०ିି ⊆ ݂ିଵ(ܤത०ିି) for every set ܤ ⊆ ܻ . 
proof:  
 ݅ ⟶ ݅݅		 
     Letܣ ⊆ ܺthen݂(ܣ) ⊆ ܻand݂(ܣ)തതതതതത०ିି० -g-coc-closed set in Y. Since ݂	݅ݏ	० − ݃– –́ܿܿ 	ݏݑݑ݊݅ݐ݊ܿ .  Then 
݂ିଵ(݂(ܣ)തതതതതത०ିି)		० -g-coc-closed set in ܺ  by proposition(2.14). Since (ܣ)݂ ⊆ തതതതതത०ିି(ܣ)݂ then ݂ିଵ(݂(ܣ)) ⊆
݂ିଵ(݂(ܣ)തതതതതത०ିି)	 .Then ܣ ⊆ ݂ିଵ(݂(ܣ)തതതതതതିି) .Since ݂ିଵ(݂(ܣ)തതതതതത०ିି - 	०  g-coc-closed .Then ̅ܣ०ିି ⊆
݂ିଵ(݂(ܣ)തതതതതത०ିି) thus ݂(̅ܣ०ିି) ⊆ ݂(݂ିଵ(݂(ܣ)തതതതതത०ିି)) ⊆ തതതതതത०ିି(ܣ)݂ 	.Then ݂(̅ܣ०ିି) ⊆  തതതതതത०ିି(ܣ)݂
 ݅݅ ⟶ ݅݅݅ 

Let (०ିܣ̅) ⊆ തതതതതത०ି(ܣ)݂ ܣ	∀		 ⊆ ܤ			.	ܺ ⊆ ܻ  ,then ݂ିଵ(ܤ) ⊆ ܺ		, ݂(݂ିଵ(ܤ)തതതതതതതതതത०ି) ⊆ ݂൫݂ିଵ(ܤ)൯തതതതതതതതതതതതതത०ି  ,then 
݂(݂ିଵ(ܤ)തതതതതതതതതത०ିି) ⊆ തܤ ०ିି .Hence ݂ିଵ(ܤ)തതതതതതതതതത०ିି ⊆ ݂ିଵ(ܤത०ିି) 
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 ݅݅݅ ⟶ ݅ 
   Let ܤ  be ०  -g-coc-closed set in ܻ  then B = ത०ିିܤ  . Since ݂ିଵ(ܤ)തതതതതതതതതത०ିି ⊆ ݂ିଵ(ܤത ०ିି) . 
Then݂ିଵ(ܤ)തതതതതതതതതത०ିି ⊆ ݂ିଵ(ܤ) .Since݂ିଵ(ܤ) 	 ⊆ ݂ିଵ(ܤ)തതതതതതതതതത०ିି .Therefore ݂ିଵ(ܤ)തതതതതതതതതത०ିି = ݂ିଵ(ܤ)  . Therefore 
݂ିଵ(ܤ) ०-g-coc-closed in X . Hence 	݅ݏ	० − g − ́ܿܿ −  . ݏݑݑ݊݅ݐ݊ܿ
 
 
Proposition (3.30)   Let 	݂:	ܺ ⟶ ܻ  be a function of space ܺ into space ܻ	then ݂ is ० − g– –́ܿܿ  ݏݑݑ݊݅ݐ݊ܿ
function if and only if the inverse image of every ०-g-coc-closed in ܻ is ०-g-coc-closed set in ܺ 
proof: 
   Let 	݂	ܾ݁	० − g– –́ܿܿ ݏݑݑ݊݅ݐ݊ܿ  , let ܤ  be ०-g-coc-closed set in ܻ  .Then ܤ  ०-g-coc-open in ܻ  Since 	݂	० −
g– –́ܿܿ ݏݑoݑ݊݅ݐ݊ܿ  , then ݂ିଵ(ܤ)  ० -g-coc-open in ܺ	. ݂ିଵ(ܤ) = ݂ିଵ(ܤ − ܻ) = ݂ିଵ(ܻ) − ݂ିଵ(ܤ)  = ܺ −
݂ିଵ(ܤ) = (݂ିଵ(ܤ))	 .Then (݂ିଵ(ܤ))	 ०-g-coc-open in X. Hence ݂ିଵ(ܤ)  ०-g-coc-closed in ܺ 
Conversely: 
  Let ܯ  be ० -g-coc-open in ܻ , then ܯ	 ०	ݏ݅	 -g-coc-closed in ܻ   . Then ݂ିଵ(	ܯ 	)  ० -g-coc-closed in ܺ , since  
݂ିଵ(	ܯ 	) = fିଵ(Y − M) = fିଵ(Y) − fିଵ(M) = X − fିଵ(M) = (fିଵ(M))	ୡ . Therefore , fିଵ(	Mୡ	) = (fିଵ(M))	ୡ  . 
Then (fିଵ(M))	ୡ  ०-g-coc-closed in X	 hence  fିଵ(M) ०-g-coc-open set in X	ݐhen 	݂		is		० − g	– coć– continuous		. 
 
The following diagram shows the relation between types of ०-coc-continuous functions  
 
                                                             ० −continuous 

  
  
 
                       ०-g-coc´-continuous                                  ०-g-coc-continuous   
                            

  
 

ct spacecompa-Coc-g-ে4.  
       In this section, we introduce the concept of ०-g-Coc-compact space and give some important generalization on 

this concept. 
   

  
Definition (4.1):  Let  ܺ	be a supra space. A family ܨ of subset of ܺ is called ०-g-coc-open  cover of ܺ if ܨ covers 
ܺ and ܨ is sub family of µ. 

  
Definition (4.2):   A space ܺ is said to be ० –g-coc-compact if every ०–g-coc-open cover of ܺ has finite sub cover.  

 
Example (4.3): 
.i. Every finite subset of  a space	ܺ is an ०–g-coc-compact. 
ii. The indiscrete space is ०-g-coc-compact space. 

 
Remark (4.4):   It is clear that every	०-g-coc-compact space is ०-compact but the converse is not true in general as 
the following example shows  
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Example (4.5):   Let ܺ = ℝ the set of real numbers with ߬ is indiscrete topology, the coc-open set is {ܣ:ܣ ⊆ ܺ}. 
Then	ܺ is ०-compact space but not ०—g-coc-copmpact.It is clear that, a space	(X. µ) is ०–g-coc-compact iff the 
space	(X. µ)	is ०-compact.  

 
Theorem (4.6): 
   Let ݂ :	ܺ→ܻ be an onto ०-g-coc-continuous function. If ܺ is ०-g-coc-compact then ܻ is ०-compact.  
Proof:  
   Let { ఈܸ ∶ ߙ ∈ Λ} be an ०-open cover of ܻ then {݂ିଵ( ఈܸ) ∶ ߙ ∈ Λ} is an ०-g-coc-open cover of ܺ, since ܺ is ०-g-
coc-compact .Then ܺ has finite sub cover say {݂ିଵ( ఈܸ) ∶ ݅ = 1.2. … .݊} and	 ఈܸ ∈ { ఈܸ ∶ ߙ ∈ Λ}. Hence  { ఈܸ ∶ ݅ =
1.2. … .݊}  is a finite sub cover of ܻ. Then	ܻ is ०-compact.                                                                                              
                                                                                                      
Theorem (4.7): 
   Let ݂ :	ܺ→ܻ be an onto ० –g-ܿܿᇱ-continuous function. If ܺ is ०-g-coc-compact then ܻ is ०-g-coc-compact.  
Proof:  
    Let { ఈܸ ∶ ߙ ∈ Λ} be an ०-g-coc-open cover of ܻ then {݂ିଵ( ఈܸ) ∶ ߙ ∈ Λ} is an ०-g-coc-open cover of ܺ, since ܺ is 
०-g-coc-compact .Then ܺ has finite sub cover say {݂ିଵ( ఈܸ) ∶ ݅ = 1.2. … .݊} and	 ఈܸ ∈ { ఈܸ ∶ ߙ ∈ Λ}. Hence  
{ ఈܸ ∶ ݅ = 1.2. … .݊}  is a finite sub cover of ܻ. Then	ܻ is ०-g-coc-compact. 
      
Proposition (4.8): 
    For any space ܺ the following statement are equivalent:  
i. ܺ is ०-g-coc-compact  
ii. Every family of ०-g-coc-closed sets	{ܨఈ ∶ ߙ ∈ Λ} of ܺ such that	⋂ ఈఈ∈ஃܨ = ߶ , then there exist a finite subset 
Λ ⊆ Λ such that ⋂ ఈఈ∈ஃܨ = ߶ .  
Proof: 
(i)→(ii) Assume that ܺ is ०-g-coc-compact, let {ܨఈ ∶ ߙ ∈ Λ} be a family of ०-g-coc-closed subset of ܺ such that 
⋂ ఈఈ∈ஃܨ = ߶ . Then the family {ܺ − ఈܨ ∶ ߙ ∈ Λ} is ०-g-coc-open cover of the ०-g-coc-compact (X,µ)  there exist a 
finite subset  Λ of  Λ such that ܺ =∪ {ܺ − ఈܨ ∶ ߙ ∈ Λ	} therefore  ϕ = ܺ −∪ {ܺ − ఈܨ ∶ ߙ ∈ Λ	} = ⋂{ܺ − (ܺ −
(ఈܨ ∶ ߙ ∈ 	Λ	} =∩ {ܺ − ఈܨ ∶ ߙ ∈ Λ	}  
(ii)→(i) Let ܷ = {ܷఈ ∶ ߙ ∈ Λ} be an ०-g-coc-open cover of the space (ܺ, ߬). Then ܺ − {ܷఈ ∶ ߙ ∈ Λ} is a family of 
०-g-coc-closed subset of (X,µ)with ∩ {ܺ − ܷఈ ∶ ߙ ∈ Λ} = ϕ by assumption there exists a finite subset   Λ of  Λ 
such that∩ {ܺ − ܷఈ ∶ ߙ ∈ Λ	} = ϕ so	ܺ = ܺ −∩ {ܺ − ܷఈ ∶ ߙ ∈ Λ	} =∪ {ܷఈ ∶ ߙ ∈ Λ} . Hence	ܺ is ०-g-coc-
compact.                                             
Definition (4.9):  
    A subset ܤ of a space ܺ is said to be ०-g-coc-compact relative to ܺ if for every cover of ܤ by ०-g-coc-open sets of 
ܺ has finite sub cover of ܤ. The sub set ܤ is ०-g-coc-compact iff it is ०-g-coc-compact as a sub space.   
                           
Proposition (4.10):    If ܺ  is a space such that every ०-g-coc-open subset of ܺ is ०-g-coc-compact relative to ܺ, 
then every subset is ०-g-coc-compact relative to ܺ. 
Proof:  
    Let ܤ be an arbitrary subset of ܺ and  let	{ܷఈ ∶ ߙ ∈ Λ} be a  cover of  ܤ by ०-g-coc-open sets of ܺ. Then the 
family	{ܷఈ ∶ ߙ ∈ Λ} is a ०-g-coc-open cover of  the ०-g-coc-open set ∪ {ܷఈ ∶ ߙ ∈ Λ} Hence by hypothesis there is a 
finite subfamily {ܷఈ ∶ ݅ = 1.2. … .݊}  which covers ∪ {ܷఈ ∶ ߙ ∈ Λ}. .This the subfamily is also a cover of the set ܤ. 
                                                           
Theorem (4.11):     Every ० –g-coc-closed subset of ०-g-coc-compact space is ०-g-coc-compact relative. 
Proof: 
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       Let ܣ be an ०-g-coc-closed subset of ܺ. Let {ܷఈ ∶ ߙ ∈ Λ} be a cover of ܣ by ०-g-coc-open subset of ܺ. Now for 
each ݔ ∈ ܺ − 	there is a ०-g-coc-open set  ௫ܸ such that, ܣ ௫ܸ ∩  is a finite .Since ܺ is ०-g-coc-compact and the ܣ
collection {ܷఈ ∶ ߙ ∈ Λ} ∪ {	 ௫ܸ:ݔ ∈ ܺ − is a ०-g-coc-open cover of ܺ , there exists a finite  sub cover {ܷఈ {	ܣ ∶ ݅ =
1. … .݊} ∪ {	 ௫ܸ: ݅ = 1. … .݊	} .Since   ⋃ (

ୀଵ 	 ௫ܸ ∩ ݔ is finite, so for each (ܣ ∈ ( ௫ܸ ∩ ௫ೕ)	there is ܷఈ( , (ܣ ∈ 
{ܷఈ ∶ ߙ ∈ Λ} such thatݔ ∈ ܷఈ(	௫ೕ)	and ݆ = 1. … .݊ .Hence {ܷఈ ∶ ݅ = 1. … .݊} ∪ {ܷఈ(	௫ೕ): ݆ = 1. … .݊	}  is a finite  
sub cover of {ܷఈ ∶ ߙ ∈ Λ} and it covers ܣ .Therefore ,	ܣ is ०-g-coc-compact  relative to	ܺ.                        

 
Definition(4.12): 
i.  A space ܺ is called ܥܥ if every ०-compact set in ܺ is ०-closed.  
ii. A space ܺ is called ܥܥᇱ if every ०-g-coc-compact set in ܺ is ०-g-coc-closed. 

 
Theorem(4.13): 
    For any space(X,µ), then	(X. µ) is CC. 
Proof. 
 Let K ∈ C(X. µ) . As   µ ⊆µ 	, then C(X,	µ) ⊆ C(X, µ) and hence K ∈ C(X, µ). Thus, we 
have X − K ∈µ, and hence K is ०-closed in the space (X,	µ). 

 
Theorem(4.14) : 
     Let		ܺ be a space. Then the following statements are equivalent:  
i.	ܺ is CC. 
ii. µ = 	µ. 
Proof. i ⇒ii  
Since µ ⊆µ  ,it is sufficient to see that µ ⊆ µ , let k is ०-compact then X − K ∈µ, by i , X − K ∈ µ , then 
µ= µ  
ii ⇒i Let K ∈ C(X, τ). Then X − K ∈µ 	, and by ii, X − K ∈ τ. Therefore, K is ०-closed in X. 

 
Remark(4.15):     It is clear that every ܥܥ space is ܥܥᇱ space but the converse is not true in general as the following 
example shows: 

 
Example(4.16):     Let ܺ = {1.2.3},	߬ = ൛ܺ.߶. {1}. {2}. {1.2}ൟ, the ०-coc-open sets are discrete.	{1} is ०-compact set 
but not ०-closed then ܺ is not ܥܥ space.  

 
Definition (4.17):  
    Let ݂:ܺ → ܻ be a function of a space	ܺ into a space	ܻ then	݂ is called   ०-g-coc-compact function if ݂ିଵ(ܣ) is ०-
compact set in		ܺ for every ०-coc-compact set ܣ in		ܻ.  

 
Remark (4.18):   Every ०-g- coc-compact function is ०-compact function.  
  
Definition (4.19): Let ݂:ܺ → ܻ be a function of a space	ܺ into a space	ܻ then	݂ is called 	० − ݃  ᇱ-compactܿܿ −
function if ݂ିଵ(ܣ) is ०-g-coc-compact set in		ܺ for every ०-g-coc-compact set ܣ in		ܻ. 

 
Example (4.20): Every function from a finite space into any space is	० –g-ܿܿᇱ-compact function. 
   
Remark (4.21):  Every ० –g-ܿܿᇱ −compact function is ० –g-coc-compact function.  

  
Remark (2.22) : 
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     Let	݂:ܺ → ܻ be a function for which	ܺ is CC then the following statements are equivalent: 
i.	݂ is ०-continuous. 
ii.	݂ is ०-g-coc-continuous. 

 
Remark (2.23):  
    Let	݂:ܺ → ܻ be a function for which	ܺ is ܥܥ then the following statements are equivalent:  
i.	݂ is ०-continuous. 
ii.	݂ is	०-g- ܿܿᇱ-continuous. 
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