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Abstract: 

 In this paper, we give a new type of compact spaces, and study some of 

their properties, namely #RG- compact space in topological spaces upon 

via the # rg-open set with modify some theorem of compact spaces.  
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: Introduction -1 
   In 1906, Freched used for the first time the term of compactness in 

topological space . Asha Mathur [1] described compactness and weaker 

forms through a table containing 72 properties . M.E.Abd EL- Monsef and 

Kozae [3] introduced a property     
for generalized 1920 types of 

compactness and closeness. M.E.Abd EL-Monsef , A.E.Radwan , 

F.A.Ibrahem andA.I.Nasir [4] used the property     
to generalized 15456 

types of compactness and closeness .While, the concepts (#rg- closed sets , 

#rg-open sets, #RG- continuous functions and #RG- irresolute 

functions)were discussed and introduced by (S.A. Fathima and 

Mariasingam ,2012 , in [6 ],[7 ] ) . 

      In this paper , we introduced a new type of compactness on topological 

spaces , namely #RG- compact , and  we study some of their properties .  

Throughout this paper (X,) and (Y,) (or simply X and Y) represent 

topological spaces and the family of all #rg-open ( resp .#rg-closed) sets of 

a space (X,τ) denoted by # RGO(X,τ) ( resp . # RGC(X,τ) ) . For a subset A 

of a space X. cl(A),  int (A) and A
c
 denoted the closure of A, the interior of 

A and the complement of A in X respectively. 

Preliminaries:-2 

     Basic concepts and some definitions of this paper have been given in 

this section and we start by the following definitions.  

Definition 2.1: 

  A subset A of a topological space (X,) is said to be : 

1- regular open [3 ] if A = int(cl(A) ) and regular closed if A = cl(int(A) ) . 

2-  regular semi open set [ 2 ] if there is a regular open set U in (X,)  such 

that 
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U        . 
Definition 2.2:    

 A subset A of a topological space (X,) is said to: 

1- rw- closed set [8 ] if cl(A)   whenever A   and U is regular  semi-

open set in (X,τ) .The complement of rw –closed sets is called rw –open 

sets. 

2- #rg- closed set [6 ] if cl(A)   whenever A U and U is rw- open set in 

(X, τ) .  

    The complement of #rg -closed sets is called #rg-open sets. 

Remark 2.3 [6 ]:    
Every open ( respectively  closed ) set in a topological space (X, τ) 

is #rg- closed (respectively  # rg-open) set).   

Example 2-4 [6 ] :  Consider the topological space (X,τ),where 

X={a,b,c,d}  

and={X,,{a},{b},{c},{a,b},{a,b,c}}.Then#RGO(X,τ),τ={X,,{a},{b},{c

},{a,b},{a,c},{b,c},{a,b,c}}, the set A= {a,c} is #rg open set which is not 

open in (X,τ) and it is complements {b,d}is #rg –closed set which is not 

closed.  

Definition 2.5, [7 ]: 

      A function f : (X ,τ) → (Y ,σ) is said to be 

1- #rg- continuous if the inverse image of every closed set in(Y,σ) is  #rg-

closed  set in (X,τ). 

2- #rg- irresolute if the inverse image of every #rg-closed set in(Y,σ) is #rg-

closed set in (X,τ). 

3- On #RG- Compact Spaces :  
     In this section we give and study the concept of #RG- compactness. 

As we know. A family C= {  :   }of subsets of X is said to be cover 

of X , if X   {      }             are open subsets of X for 

every     and  . Then C is called an open cover of X [1 ]  .    

 Here we generalized this definition to get a new cover of X is called # 

rg- open cover of X and defined by:  

Definition 3.1:   

  A family    of # rg- open subsets of a topological space (X,τ) is said 

to be # rg-open cover of X , if  X  {  : n   } .  

      Now, we used this cover to give the definition of # RG- compact 

space . 

Definition 3.2:   

   A topological space (X,τ) is said to be #RG -compact space if every 

#rg –open cover of X has a finite  subcover. 

Remark 3.3:  
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It is clear that every #RG-compact spaces is compact , but the 

converse is not necessary to be true . 

Example 3.4 :  

   Let X be the set of natural numbers and   be indiscrete topology define 

on X .Then X is compact , but is not #rg-compact , Since {{n} : n  X} is 

#rg-open cover of X which has no finite subcover .    

  We know , a closed subset of compact space (X,τ) is compact, [4 ]. We 

modify this on # RG- compact space by the following theorem. 

Theorem 3.5:  

 Let (X,τ) be a #RG-compact space, a # rg- closed subset of (X,τ) is  # 

RG- compact set . 

 Proof:   Let (X,τ) be a #RG - compact space , A    be a # rg-closed set 

and {  } n    ,be # rg- open cover of A . Thus,  A        , also since    

is # rg-open set in X, then X          . This means        is a # rg – 

open cover of X, but X is a # RG- compact space. Hence, X has finite 

subcover, such that X         . . .        and A   =    , so A 

         . . .    .Therefore, A is #RG - compact space.   

Theorem 3.6:    

 If  f : (X ,τ) →(Y ,σ) is a # rg-continuous  function from #RG -compact 

space (X,τ) onto topological space (Y,σ) , then (Y,σ) is compact space .   

Proof: 

     Let {  :    } be any open cover of (Y,σ) . Since f is a # rg-continuous  

function, { 1f ( A ) :     } is a # rg- open cover of X . By hypotheses X is 

# rg- compact space, thus X has finite sub cover 

{   (   
)    (   

)       .    (   
) }Which means there exists       , . . 

.    , such that X = {   (    
 )          }   . Also, since f  is onto, 

hence Y= f (X) = { f     (    
 )          } == {   

          }    

. Therefore, Y is compact space. 

Theorem 3.7:    

 If  f : (X ,τ) →(Y ,σ) is a # rg-irresolute function from #RG -compact 

space (X,τ) onto topological space (Y,σ) , then (Y,σ) is #RG - compact 

space .   

Proof:  

   Let {  :    } be # rg- open cover of (Y,σ) . Since f is a # rg-irresolute 

function, then {    ( A ) :     } is a # rg- open cover of X . By 

hypotheses X is # rg- compact space , thus X has finite sub 

cover{   (   
)    (   

)       .    (   
) }. Which means there exists     

  , . . .    such that  X = {   (    
 )          }     Also, since f is 



On #RG-Compact spaces …….. Dr. Salim Dawood Mohisn,  Muntaha Khudair Abbas 

22-  <9- 2019 - ;; - 

onto ,hence Y= f (X) =  { f      (    
 )          }  =  {   

   

       }  . Therefore , Y is #RG - compact space . 

Corollary 3.8 :    
     If  f : (X ,τ) →(Y ,σ) is a # rg-irresolute function from #RG -compact 

space (X,τ) onto topological space (Y,σ) , then (Y,σ) is compact space .  

Proof:   Clear by using theorem (3-6) and Remark ( 3-3) . 

Theorem 3.9 :   If  f : (X ,τ) →(Y ,σ) is a # rg-irresolute function and Fis a 

subset of (X, τ) . If F is a # rg- compact relative to X , then the image f(F) 

is a #RG - compact relative to Y.    

Proof: 

 Let {  :    } be  a collection of # rg- open sets  in (Y,σ) , such that f 

(F   {        }  . Then F {     A        }  ,where      A    is 

an # rg-open set in (X,τ) for each α I .By hypotheses F is a #RG - compact 

relative to X , then there exists{  ,    ,…  } such that F  {     A   

           }  .Thus f(F)   {      A             } . Hence , 

f(F)  {  A             } . Therefore , f(F) is  #RG-compact space 

relative to Y .  
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 RG#الفضاءات المتراصة من النمط 
 منتهى خضير عباس                                                  د. سالم داود                       
 الجامعة التقنية الىسطى/ الكلية التقنية الادارية / بغذاد                  الجامعة المستنصرية / كلية التربية  

 /قسم الرياضيات                                           

 

 المستخلص= 

هن  ةهن الفضاءات الوتراصة , تسوى الفضاءات الوتراص اجديد افي هذا البحث سنقدم نوع

# هع  تعوين بعض -rg# في الفضاءات التبولوجية بالاعتواد على الوجووعات الوفتوحةRG-النوط 

 هبرهنات الفضاءات الوتراصة.

 


