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Abstract: 
        In this work, we introduce anew concept namely, α-door spaces and we prove some of its several properties. Also, and we will introduce similar definition semi- α-door spaces using semi- α-open set and also we will study some properties of this concept and study the relation between these concepts and the concept of the door spaces.
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I. Introduction:

        Najasted (1965) in [5] gives the definition of α-open set and studies the properties of it. Also, Mashhour.A.N, Hasanien.I.A. and El-Deeb.S.N in [2] gives the definition of α-continuous and α-open mapping and study the properties of it. In this work, we give new concept such as: α-door spaces and semi- α-door spaces and investigate some of its several properties.
:
II. Basic Definitions and Notations:

II.1 Definition [5]: A subset A of a topological space (X,τ) is called α-open set if 
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II.2 Definition [4]: A subset A of a topological space (X,τ) is called semi-open set if 
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II.3 Definition [3][4]: A subset A of a topological space (X,τ) is called semi- α -open set if there exists an α-open set U in X, such that 
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II.4 Proposition [4]: Let (X,τ) be a topological space , 
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.then A is semi- α-open set if 
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II.5 Remarks and Examples:
i- Every open set is α-open set but the converse is not true in general [5].

ii- It is clear that every α-open set is semi-open set but the converse is not true in general as shown in the following example: let (Ʀ ,τ)be the usual topological space then A=[0,1) is semi-open set  but not α-open set.
iii- It is clear that every α-open set is semi- α -open set but the converse is not true in general.

iv- the complement of an α-open is α-closed (i.e  
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v- the complement of an semi- α-open set is semi- α-closed (i.e 
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II.6 Definition [1]: Let (X,τ) be a topological space we say that X is a door space if every subset of is either open or closed set .

Now we give the following definitions: 

II.7 Definition: Let (X,τ) be a topological space we say that X is a α- door space if every subset of is either α- open or α -closed set .

II.8 Definition: Let (X,τ) be a topological space we say that X is a semi- α- door space if every subset of is either semi- α- open or semi- α -closed set .

III. Main Results

III.1 Remarks and Examples: 

i- (Ʀ ,τd) the set of real numbers with discrete topology is a α- door space and semi- α- door space.
ii- (Ʀ ,τu) the set of real numbers with usual topology is not a α- door space because A=[0,1) is neither α-open nor α-closed.

iii- Every door space is  α-door space and semi- α-door space and the converse may be not true.
iv-Every α-door space is a α-τ½ space( recall that a topological space (X, τ) is called α-τ½ space if every singleton {x} is either α-open or α-closed).

v- Every α-door space is semi- α-door space.

vi- Every semi- α-door space is a semi-α-τ½ space( recall that a topological space (X, τ) is called semi- α-τ½ space if every singleton {x} is either semi-α-open or semi-α-closed).

   Now the following propositions show that the property of being a α-door space and semi- α-door space is a hereditary property respectively.
 III.2 Proposition: Let (X,τ)be α-door space and 
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 then (Y, τY) is also α-door space.
Proof: Let 
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and since X is α-door space then A is either α-open or α-closed set in X and hence A∩Y is either α-open or α-closed set in Y but A∩Y=A then A is either α-open or α-closed set in Y and hence Y, τY) is also α-door space.              □
III.3 Proposition: Let (X,τ)be semi- α-door space and 
[image: image11.wmf]X

Y

Í

 then (Y, τY) is also semi- α-door space.

Proof: Let 
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and since X is semi- α-door space then A is either semi-α-open or semi-α-closed set in X and hence A∩Y is either semi-α-open or semi-α-closed set in Y but A∩Y=A then A is either semi-α-open or semi-α-closed set in Y and hence Y, τY) is also semi-α-door space.              □

   Now the following propositions show that the property of being a α-door space and semi- α-door space is a topological property respectively.

III.4 Proposition: The property of being a α-door space is a topological property.
Proof: Let X be a α-door space and let 
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be a homeomorphism, 
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, since X is a α-door space then 
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is either α-open or α-closed set in X now 
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then A is either α-open or α-closed set in Y then Y is α-door space.            □

III.4 Proposition: The property of being a semi-α-door space is a topological property.

Proof: Let X be a semi-α-door space and let 
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be a homeomorphism, 
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, since X is a semi-α-door space then 
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is either semi-α-open or semi-α-closed set in X now 
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 then A is either semi-α-open or semi-α-closed set in Y then Y is semi-α-door space.            □

III.5 Definition: Let P be a property of space, we say that P is an expensive property if (X,τ) has P and τ
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   Now the following propositions show that the property of being a α-door space and semi- α-door space is an expensive property respectively.

III.6 proposition: The property of being a α-door space is an expensive property.
Proof: suppose that (X,τ) is a α-door space and let τ
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τ*we will prove that (X, τ*)is also a α-door space. Now let 
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, since (X,τ) is a α-door space then A is either τ-α-open or τ-α-closed set in X and since τ
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τ*then A is either τ*-α-open or τ*-α-closed set in X then (X, τ*) is also a α-door space.                  □
III.7 proposition: The property of being a semi-α-door space is an expensive property.

Proof: suppose that (X,τ) is a semi-α-door space and let τ
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τ*we will prove that (X, τ*)is also a semi-α-door space. Now let 
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, since (X,τ) is a semi-α-door space then A is either τ-semi-α-open or τ-semi-α-closed set in X and since τ
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τ*then A is either τ*-semi-α-open or τ*-semi-α-closed set in X then (X, τ*) is also a semi-α-door space.                □
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