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ABSTRACT 

We introduce a new types of separation axioms say iTδα - spaces, for i = 1/2, b and we study some of their properties. We 

define also the class of αgδ -regular and αgδ -normal spaces and show that αgδ -regularity and αgδ -normality are 
preserve under bijective continuous and pre- αgδ -open mappings. Several properties of these spaces are discussed. 
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1. INTRODUCTION 
In 1998, Devi and et. al [3] defined the notion of bαT -spaces, while in 2005, Nasef and EL-Maghrabi [11] introduced 

the notion of bδT -spaces. The aim of this paper is to introduce and study some separation axioms, say iTδα -spaces, 

for i = 1/2, b. Also, we construct the regularity and the normality of αgδ -closed sets. 
 

2. PRELIMINARIES 
Throughout the present paper, spaces mean topological spaces ( )τX, (or simply, X) on which no separation axioms are 

assumed unless explicitly stated. ( ) ( )σY,τX,:f →  (or simply, YX:f → ) denotes a mapping from a space 

( )τX,  into a space ( )σY, . The closure (resp. the interior, the complement) of A for a space X are denoted by cl(A) 
(resp. int(A) , X-A). Some definitions and results which will be needed in this paper are recalled in the following stated. 
 
Definition 2.1. A subset A of a space X is said to be: 
(i) regular open [14] if A= int(cl(A)), 
(ii) α -open [10] if A ⊆ int(cl(int(A))), 
(iii) δ -open [15] if it is the union of regular open sets. 
 
The complement of a regular open (resp. δ -open, α -open) set is said to be regular closed (resp. δ -closed, α -closed). 
The intersection of all regular closed (resp. δ -closed, α -closed) sets containing A is called the regular closure [14] 
(resp. δ -closure [15], α -closure [2]) of A and is denoted by r-cl(A) (resp. δcl (A), α -cl(A)). The family of all regular 

open (resp. δ -open, α -open) sets in a space ( )τX,  is denoted by RO ( )τX,  (resp. δτ , ατ ). It is known that 
αδ τττ ⊆⊆  and ατ , δτ  forms a topology on X [10, 15]. 

 
Definition 2.2. A subset A of a space ( )τX, is called: 
(i) a generalized closed (briefly, g-closed) [1,5] set if cl(A)⊆U whenever A⊆U and U is open, 
(ii) a δ- dezilareneg-closed (briefly, δg -closed) [4] set if (A)clδ ⊆U whenever A⊆U and U is open, 

(iii) an δ-  generalized -closed (briefly, αg -closed) [3] set if cl(A)-α ⊆U whenever A⊆U and U is open, 
(iv) a δ-  generalized -closed (briefly, gα -closed) [7] set if cl(A)-α ⊆U whenever A⊆U and U is α -open. 
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Definition 2.3. A subset A of a space ( )τX,  is called generalized open (resp. δ - dezilareneg open, α - generalized– 
open dezilareneg α - open) set if its complement X-A is g-closed (resp. δg -closed, αg -closed, gα -closed) and 
denoted by g-open (resp. δg -open, αg -open, gα -open)   
 
Definition 2.4. A mapping f: ( )τX, → ( )σY,  is called: 

(i) δ -continuous [13] if  (V)f 1− is an δ -open set in ( )τX, , for each open set V in ( )σY, , 

(ii) α -continuous [8] if  (V)f 1− is an α -open set in ( )τX, , for each open set V in ( )σY, , 

(iii) α - irresolute [6] if  (V)f 1− is an α -open set in ( )τX, , for each α -open set V in ( )σY, ,  

(iv) δ -open [9] if  f(V) is an δ -open set in ( )σY, , for each open set V in ( )τX, , 

(v) pre- α -closed [3] if  f(V) is an α -closed set in ( )σY, , for each α -closed set V in ( )τX, , 
 
Definition 2.5. A topological space ( )τX,  is said to be: 

(i) a 1/2T -space [5] if every g-closed set is closed, 

(ii) 1/2 αT -space [3] if every α g-closed set is α -closed, 

(iii) 1/2αT -space [7] if every g α -closed set is α -closed, 

(iv) bαT -space [3] if every α g-closed set is closed, 

(v) bδT -space [11] if every δ g-closed set is closed, 
(vi) α -regular space [3] if for each closed set F of X and each point ∈x X-F, there exist disjoint α -open sets U and V 

such that F⊆U and ∈x V,  
(vii) α -normal [12] if for any pair of disjoint closed sets 1F and 2F , there exist disjoint α -open sets U and V such 

that 1F ⊆U and 2F ⊆V. 
 
3. MAIN RESULTS 
Definition 3.1. A subset A of a space ( )τX,  is said to be: 
(i) an -δdgeneralize-α closed (briefly, αgδ -closed) set if α -cl(A)⊆U whenever A⊆U and U is δ -open, 
(ii) an -δdgeneralize-α open (briefly, αgδ -open) set if its complement X-A is αgδ -closed. 
                                       
 -δ closed → closed → -δg closed → g-closed  

                        ↓                ⇟⇞            -αg closed → αgδ -closed  
             -α closed → g -α closed 
 
Definition 3.2. A mapping f: ( )τX, → ( )σY,  is called: 

(i) αgδ -continuous if  (V)f 1− is αgδ -open in ( )τX, , for each open set V in ( )σY, ,  

(ii) αgδ -irresolute if  (V)f 1− is αgδ -open, for each αgδ -open set V in ( )σY, ,  

(iii) αgδ -closed if f(V) is αgδ -closed in ( )σY, , for each closed set V in ( )τX, , 

(iv) pre- αgδ -closed if f(V) is αgδ -closed in ( )σY, , for each αgδ -closed set V in ( )τX, , 

(v) pre- αgδ -open if f(V) is αgδ -open in ( )σY, , for each αgδ -open set V in ( )τX, , 
(vi) -C-δdgeneralize-α homeomorphism if  f is bijective, αgδ -irresolute and pre - αgδ -open. 
 
Theorem 3.1. If A is an αgδ -closed set, then α -cl(A)-A contains no non empty δ -closed set. 
 
Proof. Let F be a δ -closed subset of α -cl(A)-A. Then F⊆ α -cl(A)                                                                               (1)  
 
Let A⊆X-F, where X-F is δ -open. Since, A is αgδ -closed, then α -cl(A) ⊆X-F                                                       (2)  
 
Hence, from (1), (2) we have F⊆ α -cl(A) ∩ (X- α -cl(A))= φ  and so, F is empty. 
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Theorem 3.2. If A is αgδ -closed in X and if f: X → Y is pre- α -closed and δ -continuous mapping, then f (A) is 
αgδ -closed in Y.  
 
Proof. Let A be an αgδ -closed set in X and G be a δ -open set of Y such that ( ) GAf ⊆ . Then ( )GfA 1−⊆ . 

Hence, (G)fcl(A)-α 1-⊆ . Then Gcl(A))-f(α ⊆  and therefore cl(A))-f(α  is αgδ -closed set in Y which 

implies that Gcl(A)))-cl(f(α-αcl(f(A))-α ⊆⊆ .  Hence, ( )Af is αgδ -closed set in Y. 
 
Theorem 3.3. The inverse image of each αgδ -closed set is αgδ -closed under bijective αgδ -irresolute and δ -open 
mappings.  
 
Proof. Let B be an αgδ -closed set in Y and ( ) UBf 1 ⊆− , where U is a δ -open set in X. Then f (U) is δ -open and 

hence B⊆ f(U). Since B is αgδ -closed, hence α -cl(B)⊆ f(U). Then 1f − ( α -cl(B))⊆U. But, 

Ucl(B))-(αfcl(B)))-(αcl(f-α(B))cl(f-α 11-1- ⊆=⊆ − . Therefore, 1f − (B) is αgδ -closed.  
 
4. 1/2Tδα  -spaces 
Definition 4.1. A space ( )τX,  is called 1/2Tδα -space if every αgδ -closed is α -closed. 
 
Remark 4.1. By Definition 4.1, we have the following diagram. 
              1/2Tδα -space → α1/2T -space → 1/2αT -space. 
However, the converses of the above implications are not true in general as is shown by [3] and the following example. 

 
Example 4.1. If X= {a, b, c} with the topology { } { } { } { }{ }cb,,ba,,b,aφ,X,τ = , then ( )τX,  is α1/2T but it is 

not 1/2Tδα . 
 
Theorem 4.1. For a space ( )τX, , the following are equivalent: 

(i) ( )τX, is 1/2Tδα , 
(ii) for each x∈  X, then {x} is δ -closed or α -open. 
 
Proof. (i) ⇒ (ii). Suppose that {x} is not δ -closed, for some x∈  X. Since, X is the only δ -open set containing X-{x}. 

Then X-{x} is αgδ -closed. But ( )τX, is 1/2Tδα , then  X-{x} is α -closed. Hence, {x} is α -open. 
 
(ii) ⇒ (i). Let A be αgδ -closed with ( )Aclαx −∈ . We consider the following two cases: 
 
Case: 1. Let{x} be α -open. Since, ( )Aclαx −∈  , then φA{x} ≠∩ . This shows that Ax∈ . 
 
 Case: 2. Let{x} be δ -closed. If suppose that x A.∉  Then we would have ( ) AAclαx −−∈  which cannot happen 
according to Theorem 3.1. Hence, Ax∈ . So, in both cases we have ( ) AAclα ⊆− . Hence, ( ) AAclα =− . Then A 

is α  -closed and so, ( )τX,  is 1/2Tδα . 
 
Theorem 4.2. A space ( )τX,  is 1/2Tδα  if and only if  every subset of X is the intersection of all α -open  sets and all 
δ -closed sets containing it. 
 
Proof. Firstly. Let X be 1/2Tδα with B⊆X arbitrary. Then { }{ }Bx:xXB ∉−=  is the intersection of α -open and δ -
closed by Theorem 4.1. 
 
Secondly. For each Xx∈ , then X-{x} is the intersection of all α -open sets and δ -closed sets containing it. Thus X-
{x} is either α -open or δ -closed and X is 1/2Tδα . 
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Proposition 4.1.  For a mapping ( ) ( )σY,τX,:f → , then the following statement are equivalent  

(i) If  X is an 1/2Tδα -space, then the concept of α -continuous and αgδ -continuous are coincident, 

(ii) If X, Y are 1/2Tδα -spaces, then the concept of α -irresolute and αgδ -irresolute are coincident. 
 
Proof. (i) Let B any closed set in Y. Since, f is αgδ -continuous, then ( )Bf 1−  is αgδ -closed set in X. But X is 

1/2Tδα - space, then ( )Bf 1−  is α -closed which implies that f is α  -continuous. 
(ii) Similar to (i). 
 
Theorem 4.3. A space ( )τX,  is 1/2Tδα if and only if ( ) τ)αGδO(X,τX,αO = .  
 
Proof. Firstly. Let ( )τX,  be 1/2Tδα and ( )τX,αGδOA∈ . Then X-A is αgδ -closed. By hypothesis X-A is  

α -closed and thus ( )τX,αOA∈ . Then ( )τX,αOτ)αGδO(X, ⊆ . Hence, ( ) τ)αGδO(X,τX,αO = . 
 
Secondly. Let ( ) τ)αGδO(X,τX,αO =  and let A be αgδ -closed. Then X-A is αgδ -open. Hence,  

X-A ( )τX,αO∈ . Thus A is α -closed which implies that ( )τX,  is 1/2Tδα - space.      
 
Theorem 4.4. If a space ( )σY,  is 1/2Tδα  and ( ) ( )σY,τX,:f → is bijective pre α -closed, α - irresolute and δ -

continuous mappings, then ( )τX,  is 1/2Tδα . 
 
Proof. Let A be an αgδ -closed set of ( )τX, . Hence by Theorem 3.2. We have f(A) is αgδ -closed. And by the 

assumption f(A) is α -closed and hence, A is α -closed in X. Therefore, ( )τX,  is 1/2Tδα . 
 
Theorem 4.5. If ( )τX,  is an 1/2Tδα -space and f: ( )τX, → ( )σY,  is bijective αgδ - irresolute, pre- α  -closed and 

δ -open mappings, then ( )σY, is 1/2Tδα -space. 
 
Proof. Let A be an αgδ -closed set of ( )σY, . Then by Theorem 3.3, 1f − (A) is αgδ - closed in ( )τX, . Since, 

( )τX,  is 1/2Tδα -space,  hence 1f − (A) is α -closed and therefore A is α -closed. Hence, ( )σY,  is 1/2Tδα - space. 
 
5. bTδα  -spaces 
Definition 5.1. A space ( )τX, is called bTδα -space if every αgδ -closed set is closed. 
 
Lemma 5.1. For a space ( )τX, , every bTδα -space is bα T -space. 
 
The converses of above lemma need not be true as is shown by the following example. 

 
Example 5.1. Let X= {a, b, c} with the topologies τ ={X, φ ,{a}, {b}, {a, b} ,{b, c}}. Then a space X  is bαT  , but 

not bTδα , since {b} is α g δ -closed but not closed 
 
Theorem 5.1. If ( ) ( )σY,τX,:f →  is surjective closed and αgδ -irresolute mappings, then ( )σY,  is  

bTδα -space, if ( )τX,  is bTδα -space.  

Proof. Let B be an αgδ -closed subset of ( )σY, . Then ( )Bf 1−  is αgδ -closed in ( )τX, . Since, ( )τX,  is  

bTδα -space, then ( )Bf 1−  is closed in ( )τX, . Hence, B is closed in ( )σY,  and so, ( )σY,  is bTδα -space. 
 
Corollary 5.1. A space ( )τX,  is bTδα  if and only if τ)αGδO(X,τ = . 
 
Proposition 5.1. Let ( ) ( )σY,τX,:f →  be a αgδ-closed mapping and ( )σY,  be bTδα -space, Then 

( ) ( )σY,τX,:f →  is closed.  



A.I. EL-Maghrabi*-** and F.M. AL-Rehili*/ On αgδ -regular and αgδ - normal spaces/IJMA- 4(1), Jan.-2013. 

© 2013, IJMA. All Rights Reserved                                                                                                                                                                      216  

 
Theorem 5.2. Let ( ) ( )σY,τX,:f →  be a mapping and ( )τX,  be an bTδα -space.  Then f is continuous if one of 
the following conditions are hold: 
(i) f is αgδ -continuous, 
(ii) f is αgδ -irresolute. 
 
Proof. (i) Let F be a closed set in ( )σY, . Then ( )Ff 1−  is αgδ -closed in ( )τX, . But ( )τX,  is an bTδα -space, then 

( )Ff 1−  is closed. Hence, f is continuous. 
(ii)  Obvious. 
 
Theorem 5.3. Let ( ) ( )YX τY,τX,:f →  and ( ) ( )ZY τZ,τY,:h →  be two mappings and ( )YτY, be an bTδα -
space. Then: 
(i)  h f is αgδ -continuous if f and h are αgδ -continuous, 
(ii)  h f is αgδ -closed if f and h are αgδ -closed. 
 
Proof. (i) Let V be a closed set of ( )ZτZ, . Then ( )Vh 1−  is αgδ -closed in ( )YτY, . But, ( )YτY,  is bTδα -space, 

then ( )V1h−  is closed in ( )YτY, . Since f is αgδ - continuous, then ( )V) f(h 1−


 is αgδ -closed in ( )XX,τ .   h f 

is αgδ - continuous. 
(ii) Obvious.  
 
Corollary 5.2.  For a mapping ( ) ( )σY,τX,:f →  we have: 

(i)  f is pre- αgδ -closed,  if f is αgδ -closed and ( )τX,  is  bTδα -space, 

(ii) f is αgδ -irresolute,  if f is αgδ -continuous and ( )σY,  is bTδα -space. 
 
Theorem 5.4. A space ( )τX,  is bTδα  if and only if , for each Xx∈ ,{x} is δ -closed or open .   
 
Proof.  Necessity. Suppose that for some Xx∈ , {x} is not δ -closed. Since X is the only δ -open containing X-{x}. 
Then  X-{x} is αgδ -closed. Hence, {x} is open.  
 
Sufficiency. Let A be αgδ -closed with  ( )Aclδx −∈ . If {x} is open, φA{x} ≠∩ . Otherwise{x} is δ -closed and  

{ }( ) A{x}Axclδφ ∩=∩−≠  . In either case Ax∈ . Then δ - ( ) AAcl ⊆ . Hence, δ - ( ) AAcl =  . Then A is  

δ -closed and so, X is bTδα  . 

Theorem 5.5. A space ( )τX, is bTδα if and only if, every subset of X is the intersection of all open sets and all  

δ -closed sets containing it. 
 
6. αgδ - regular spaces 
Definition 6.1. A space ( )τX,  is said to be αgδ -regular if for each closed set F of X and each point ∈x X -F , there 
exist disjoint αgδ -open sets U and V such that F⊆ U and ∈x V.  
 
Lemma 6.1. For a space ( )τX,  every α -regular space is αgδ -regular space. 
 
The converse of the above lemma is not true  as is shown by the following example.  
 
Example 6.1. In Example 4.1, a space X is αgδ -regular but it is not α -regular. 
 
Remark 6.1. An αgδ -regular and 1/2Tδα -spaces is α -regular space.   
 
Theorem 6.1. Let X be a space. Then the following are equivalent: 
(i) X is αgδ -regular, 
(ii) For each  F⊆X and p∈X-F,  there exists an αgδ -open set U such that p∈U⊆ αgδ -cl(U)⊆X-F.  
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Proof. (i)→ (ii) Let X be an αgδ -regular space, F⊆X and p ∈X-F. Then there exist disjoint αgδ -open sets U and V 
such that p∈U and F⊆V=X- αgδ -cl(U). This implies that αgδ -cl(U)⊆X-F and hence, p∈U⊆ αgδ -cl(U)⊆  X-F. 
 
(ii)→(i). Let p ∈X and F⊆  X -{p} be a closed set. Then there exists an αgδ -open set such that p∈U⊆ αgδ -

cl(U)⊆X-F. Then F⊆X- αgδ -cl(U) which is an αgδ -open set and  U∩ (X - αgδ -cl(U)) = φ . Hence, ( )τX,  is 
an αgδ -regular space. 
 
Theorem 6.2. For an  αgδ -regular space, for any two points x, y of X, then either αgδ -cl({x}) = αgδ -cl({y}) or 
αgδ -cl({x})∩ αgδ -cl({y}) = φ . 
 
Proof. Suppose that αgδ -cl({x}) ≠ αgδ -cl({y}), then either x ∉ αgδ -cl({y}) or y∉ αgδ -cl({x}). Suppose that 
y∉ αgδ -cl({x}). Since, X is αgδ -regular, then there exist disjoint an αgδ -open sets G and H such that αgδ -
cl({x})⊆G and y∈H⊆X-G , where X-G is αgδ -closed this implies that αgδ -cl({y})⊆X-G. Therefore,           
αgδ -cl({x})∩ αgδ -cl({y})⊆G∩ (X- G ) = φ . 
 
Theorem 6.3.  Let f be αgδ -irresolute, closed mappings and Y be an αgδ -regular. Then X is αgδ -regular space. 
 
Proof. Let V be any closed set of X and x∈X-V. Then f(V) is closed in Y and f(x) ∈Y-f(V). Then there exist disjoint 
αgδ -open sets G and H such that f(x)∈G and    f(V)⊆H. Since, f is αgδ -irresolute, then (G)f 1−  and (H)f 1−  is 

αgδ -open in X. Then x∈ (G)f 1− , V⊆ (H)f 1−  and (G)f 1− ∩ (H)f 1−  = φ . Hence, X is αgδ -regular. 
 
The following theorems are shown that αgδ -regular space is preserved under bijective continuous and pre- αgδ -open. 
 
Theorem 6.4.  If  f  is a bijective continuous and pre- αgδ -open map, then Y is αgδ - regular, if X is αgδ -regular space. 
 
Proof. Let F be any closed set of Y and y∈Y-F. Then ( )Ff 1− is closed in X and x∉ ( )Ff 1− . Since, X is αgδ -regular, 

then there exist disjoint αgδ -open sets G and H such that x∈G and ( )Ff 1− ⊆H. Then y∈f(G) and F⊆ f(H) and 
f(G)∩ f(H)= φ . Hence, Y is αgδ -regular. 
 
Theorem 6.5. The property of being αgδ -regular space is a topological property. 
 
Proof. Let a mapping YX:f → be αgδ C-homeomorphism from an αgδ -regular space X into a space Y. Then f is 
bijective αgδ -irresolute and pre - αgδ -open. and hence f is bijective continuous and pre- αgδ -open. then for  
Theorem 6.4, αgδ -regular is a topological property. 
 
7. αgδ - normal spaces 
Definition 7.1. A space ( )τX,  is said to be αgδ -normal if for any pair of disjoint closed sets 1F  and 2F , there exist 

disjoint αgδ -open sets U and V such that 1F ⊆U and 2F ⊆V.  
 
Lemma 7.1. For a space ( )τX, , the following are hold 
(i) Every α -normal space is αgδ -normal, 
(ii) Every αgδ -regular space is αgδ -normal. 
 
Proof. (i) Let ( )τX,  be an α -normal space. Then for any pair of disjoint closed sets 1F  and 2F  , there exist disjoint 

α -open sets U and V such that 1F ⊆U and 2F ⊆V. Then by definition 3.1,  there exist disjoint αgδ -open sets U and 

V such that 1F ⊆U and 2F ⊆V and therefore ( )τX,  is αgδ -normal space. 
 
 
 



A.I. EL-Maghrabi*-** and F.M. AL-Rehili*/ On αgδ -regular and αgδ - normal spaces/IJMA- 4(1), Jan.-2013. 

© 2013, IJMA. All Rights Reserved                                                                                                                                                                      218  

 
(ii) Let 1F , 2F  be  two disjoint closed sets of X. Then for each x∈ 1F  implies x∉ 2F . Since, X is αgδ -regular, then 

there exist two disjoint αgδ -open sets U and XV such that 2F ⊆U and x∈ XV . But, x∈ 1F  and x∈ XV , then, 

1F ⊆V and 2F ⊆U and U ∩V = φ . Therefore, ( )τX,  is  an αgδ - normal space. 
 
The converse of the above lemma is not true. as is shown by the following examples.  
 
Example 7.1. Let X = {a, b, c} with topologies 

1
τ  = {X, φ , {a}, {a, b}, {a, c}} and 

2
τ = {X, φ , {a}, {b},{a, b}}. 

Then   

(i)   a space ( )1
X,τ is αgδ -normal but not α -normal. Since, {b}, {c} are disjoint closed sets while there are not exist 

disjoint α -open sets U and V such that {b}⊆U, {c}⊆V. 

(ii)  a space ( )2
X,τ is αgδ -normal but not αgδ -regular. Since, {c} is a closed set and a∈X-{c} there are not exist 

disjoint αgδ -open sets U and V such that {c}⊆U, a∈V. 
 
Proposition 7.1. An αgδ -normal and 1/2Tδα  spaces is α -normal space.  
 
Theorem 7.1. For a space ( )τX, , then the following are equivalent: 
(i)   X is αgδ -normal, 

(ii)  For any pair of disjoint closed sets 1F , 2F  of X , there exists an αgδ -open set H such that 1F ⊆H and  

      αgδ -cl(H) disjoint of 2F . 
(iii) For any closed set F of X and any open set U containing F, there exists an αgδ - open set H such that 

F⊆H⊆ αgδ -cl(H)⊆U. 
 
Proof. (i)→ (ii). Let 1F  and 2F be any non-empty disjoint closed sets of an αgδ -normal space X. Then there exist 

two αgδ -open sets H, W of X such that 1F ⊆H , 2F ⊆W and W∩H = φ .Then αgδ -cl(X-W)⊆X- 2F  and  

αgδ -cl(H)⊆X- 2F . Hence, 1F ⊆H and αgδ -cl(H)∩ 2F = φ .  
 
(ii)→ (iii). Let F be any closed set and U be an open set containing F. Then by hypothesis, there exists an αgδ -open 
set H such that F⊆H and αgδ -cl(H)∩ (X-U) = φ  this implies that  F⊆H⊆ αgδ -cl(H)⊆U . 
 
(iii)→(i). Let 1F   and 2F  be any disjoint closed sets of X. Then X- 2F  is an open set containing 1F . Hence by 

hypothesis, there exists an αgδ -open set H such that 1F ⊆H⊆ αgδ -cl(H)⊆X- 2F . If we put V = X- αgδ -cl(H), 

then H and V are disjoint αgδ -open sets such that 1F ⊆H and 2F ⊆V. Hence, X is αgδ -normal. 
 
Theorem 7.2. If f: ( )τX, → ( )σY,  is αgδ -irresolute and closed mappings, then X is  αgδ -normal, if Y is αgδ -
normal. 
 
Proof. Let 1F  and 2F  be any two disjoint closed sets of X. Then f( 1F ), f( 2F ) are disjoint closed sets of Y. By  

αgδ -normality, there exists disjoint αgδ -open sets G, H such that f( 1F )⊆G and f( 2F )⊆H. Then 1F ⊆ 1f − (G), 

2F ⊆ 1f − (H) and 1f − (G)∩ 1f − (H) = φ .  Hence, X is αgδ -normal. 
 
Theorem 7.3. If f: ( )τX, → ( )σY,   is a bijective continuous and pre- αgδ -open mappings, then Y is αgδ - normal, if X 
is αgδ - normal space. 
 
Proof. Let A and B be any two disjoint closed sets of Y. Then 1f − (A), 1f − (B) are disjoint closed sets of X. By  
αgδ -normality, there exists disjoint αgδ -open set G, H such that 1f − (A)⊆G and 1f − (B)⊆  H. and by using a bijective 
pre- αgδ -open mapping, we obtain A⊆ f(G), B⊆ f(H) and f(G)∩ f(H) = φ . Hence, Y is αgδ -normal. 
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Theorem 7.4. The property of being αgδ -normal space is a  topological property. 
 
Proof. Let a mapping YX:f → be a αgδ C-homeomorphism from an αgδ -normal space X into a space Y. Then f is 
bijective αgδ -irresolute and pre- αgδ -open mapping. Then f is bijective continuous and pre- αgδ -open. Therefore by 
using Theorem 7.3. αgδ -normal space is a topological property. 
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