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ABSTRACT 

In this paper , α*g closed ,Dη* , Dη**, n̂  sets are defined and a schematic representation is 

obtained  relating various open sets. Using these sets , α*g , Dη* , Dη**, η̂  continuities  are 

defined and finally decompositions ofα-continuity in terms of D*η*-continuity and α*g 

continuity ,α*g-continuous in terms of D*η*continuous and n̂ continuous and a decomposition of 

continuity using g
#
 continuous and g

# 
lc* continuous are obtained. 
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INTRODUCTION :  

In 1961 Levine  gave a decomposition of continuity as a mapping f : X → Y is continuous if and 

only if it is weakly continuous and weak* continuous. After Levine’s decomposition of 

continuity mathematician gave in several papers different and interesting new decomposition of 

continuous as well as generalized continuous functions.  Noiri  and Sayed [10] introduced the 

notions of η-sets and obtained some decomposition of continuity ,Veera Kumar [15] introduced 

the notions of α*g-closed sets. Recently , Palaniappan  [11] introduced and studied the notions of  

n̂ -closed sets. In this paper I investigate the properties of α-closed,  Dη*-set, Dη**-set and  α*g-

closed.and a decompositions of α-continuity , αg-continuity andg
# 

closed sets are studied. 

 

1.DECOMPOSITION OF α-CONTINUITY  AND αg-CONTINUITY 

Definition :1.1 

A subset  A of a space X is called 

(1) an η-set [10] if A = V⋂T where V is open and  T is an α-closed set. 

(2) an  α*g-closed [1,15] if αcl(A) ⊂ U whenever A ⊂ U and U is  ĝ-open in   X.  The 

complement of α*g- closed     

      set is called α*g open. 

(3) an  n̂ -closed [61] if pcl(A) ⊂ U whenever A ⊂ U and U is ĝ-open in X. 

     The complement of n̂ -closed set is called n̂ -open .   The collection of all α*g-open (resp. n̂ -

open) sets in X will be denoted by α*g O(X) (resp. n̂ O(X)). 

 

Definition :1.2 

          A subset  A of a space X is said to be 

(1) an Dη*-set if A = U ⋂T where U is ĝ-open and T is α-closed   in X. 

(2) an Dη**-set if A = U ⋂T where U is α * g-open and T         

is a t-set in X. 

     The collection of all Dη*-sets (resp. Dη**-sets) in X will be denoted by Dη*(X)  (resp. 

η**(X)). 

 

Theorem :1.1 

For a subset A of a space X, the following are equivalent 
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(1) A is an  Dη*(X). 

(2) A=U ⋂cl(A) for some ĝ-open set U. 

Proof: 

(1)⇒(2) 

 Since A is an  Dη*(X), then A = U ⋂T, where U is ĝ -open and T is αclosed.   

So  A⊂ U and  A ⊂ T. 

Hence α cl(A) ⊂ α cl(T). 

Therefore A         ⊂ U ⋂αcl(A)  

⊂ U⋂αcl(T)  

= U ⋂ T  

= A. 

Thus A = U ⋂ α cl(A). 

(2)⇒(1) 

It is obvious because αcl(A) is α-closed. 

Remark :1.1 

       In a space X, the intersection of  two  Dη**-sets is an Dη**-sets. 

 

Remark :1.2 

Since the union of  t-sets need not be a t-set , the union of two Dη**-sets need not be an Dη**-

sets as seen from the following examples. 

 

Example :1.1 

Let X = {a, b, c} ,τ = {X , ϕ, {b, c}}.The sets {a} and {b} are Dη** -sets in  (X, τ) but their 

union {a, b} is not an Dη** -set in (X, τ). 

 

Remark :1.3 

We have the following implications 
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A(X)                        LC(X) 

   

  

                                     η(X)                 Dη*(X) 

  

B(X)                      α B(X)           Dη**-(X) 

   

   

                                                            α *g O(X)         η̂ (X) 

Where none of these implications is reversible as  shown in the following examples. 

Example :1.2 

(i) Let X = {a, b, c} and τ = {X, ϕ, {b, c}}. Then {b} is an Dη*- set   

      but not an η-set in (X, τ). 

(ii) Let X = {a, b, c} and τ = {X, ϕ, {b, c}}. Then  set {a} is an Dη**-set 

but not an α*g -open set in (X, τ). 

(iii) Let  X = {a, b, c} and  τ = {X, ϕ, {b, c}}.Then {b} is an Dη**  set but  an αB-set  in (X, 

τ). 

 

Remark :1.4 

 (1) The notions of Dη*-sets and  α*g-closed sets are independent. 

 (2) The notions of Dη**-sets and  n̂ -open sets are independent. 

 

Example :1.3 

Let X = {a, b, c} and τ = {X ,ϕ, {b, c}}. Then  {a, b} is α*g closed but not an Dη*-set and the set 

{b} is an Dη*-set but not an α*g-closed in  (X, τ). 

 

Example :1.4 

Let X = {a, b, c} and  τ= {X, ϕ, {b, c}}.Then the set {a} is an Dη**-set but not an  n̂ -open set 

and and also that {a, b} is an n̂ -open set but not an Dη**-set (X, τ). 

 

Theorem :1.2 

For a subset  A of a space X, the following are equivalent 

(1) A is α-closed 
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(2) A is an Dη*-set and  α*g-closed. 

 

Proof : 

The proof of  (1) ⇒(2) follows from the  definitions. 

(2) ⇒(1) 

      Since A is an Dη*-set,  by Definition 1.2 , A = U ⋂ αcl(A) where U is ĝ-open in X. So A ⊂ 

U and since A is α*g-closed, then αcl(A) ⊂ U . 

Therefore, αcl(A) ⊂U ⋂ αcl(A) = A. 

 Hence A is α-closed. 

 

Proposition :1.1 

 Let A and B be subsets of a space X. If B is an α*-set, then  αint (A ⋂B) = αint(A) ⋂ 

int(B). 

Proof : 

B is an α*-set ⇒int B = int cl int B. 

 Now A⋂ B ⊆ B. Therefore α int (A ⋂ B) = α int A ⋂ α int B. But  αint B is α-open and so  (α 

int B) ⊆int cl int B = int B and in general int B ⊆ α int B.  

Therefore α int B = int B. 

Hence α int (A ⋂ B) = αint A ⋂int B. 

 

Theorem :1.3 

 For a subset S of a space X, the following are equivalent: 

(1) S is  α*g-open. 

(2) S is a Dη**-set and  n̂ -open. 

Proof: 

Necessity:  

The proof follows from the definitions. 

Sufficiency:  

Assume that S is  n̂ -open and an Dη**-set in X. Then S = A ⋂ B where A is α*g-open and B is a 

t-set in X.  

Let F ⊂S, where F is ĝ-closed in X. Since S is n̂ -open in X,  
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F ⊂pint(S)   =   S ⋂int(cl(S)) 

= (A ⋂B) ⋂int[cl(A ⋂B)]  

                               ⊂A ⋂B ⋂int(cl(A)) ⋂int(cl(B))  

                             =  A⋂B ⋂int(cl(A)) ⋂int(B), 

since B is a t-set. 

 This implies, F⊂int(B). As  A is α*g-open and that F ⊂A. We get F ⊂ α-int(A). Therefore, F ⊂ 

α-int(A) ⋂int(B) = α int(S) by Proposition 1.1. 

Hence S is α*g-open. 

 

2.DECOMPOSITION OF CONTINUITY USING                    g
# 

CLOSED SETS 

Definition :2.1 

A function f :(X, τ) →(Y, σ) is said to be g 
#
- continuous if for each closed set V of Y, f 

-1
(V) is  

g
#
-closed in X. 

Proposition :2.1[14] 

Every closed set is g
#
-closed but not conversely. 

 

Proposition :2.2[14] 

Every continuous map is g
#
–continuous but not conversely. 

Definition :2.2 

A subset A of a space (X, τ) is called g
#
lc* -set if          A = M ⋂ N, where M is αg-open and N 

is closed in(X, τ). 

 

Example :2.1 

Let X = {a, b, c} with  τ = {ϕ, {b}, X}. Then {a} is  g
#
lc* -set in (X, τ). 

 

Remark : 2.1 

Every closed set is g
#
lc*-set but not conversely. 

 

Example :2.2 

Let X = {a, b, c} with  τ = {ϕ, {c}, X}. Then {b, c} is  g
#
lc* -set but not closed in  (X, τ). 
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Remark :2.2 

g
#
-closed and g

#
lc*-sets are independent of each other.  

 

Example :2.3 

Let X = {a, b, c} with τ = {ϕ, {b, c}, X}.Then {a, b} is an  g
#
-closed set but not g

#
lc* -set in (X, 

τ). 

 

Example :2.4 

Let X = {a, b, c} with τ = {ϕ, {b}, X}.Then {a, b} is an g
#
lc* -set but notg

#
–closed set in (X, τ). 

 

Proposition :2.3 

Let (X, τ) be a topological space. Then a subset A of (X, τ) is closed if and only if it is both g
#
-

closed and g
#
lc*-set. 

 

Proof: 

Necessity is trivial. 

To prove the sufficiency, 

 Assume that A is both g
#
-closed and g

#
lc*-set. Then     A = M ⋂ N, where M is αg-open and N 

is closed in (X, τ). Therefore, A ⊆ M and A ⊆ N and so by hypothesis, cl(A) ⊆ M and cl(A) ⊆  

N. Thus cl(A) ⊆ M ⋂ N = A. 

 Hence cl(A) = A. 

( i.e.) A is closed in (X, τ). 

 

Definition :2.3 

A mapping f : (X, τ) →(Y, σ) is said to be g
#
lc*-continuous if for each closed set V of (Y, σ), f

 -

1
(V) is a g

#
lc*-set in (X, τ). 

 

Example :2.5 

Let X = Y = {a, b, c} with τ = {ϕ, {a}, X} and σ = {ϕ, {a}, {b, c}, Y}. 

 Let f : (X, τ) →(Y, σ) be the identity map. Then f is g
#
lc*- continuous map. 
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Remark :2.3 

Every continuous map is g
#
lc*-continuous but not conversely. 

Example :2.6 

Let X = Y = {a, b, c} with τ = {ϕ, {b}, X} and σ = {ϕ, {b}, {a, c}, Y}. 

 Let f : (X, τ)→(Y, σ) be the identity map. Then f is g
#
lc* -continuous map. Since for the closed 

set {b} in (Y, σ),f
-1

(V) = {b}, which is not closed in (X, τ), f  is not continuous. 

 

Remark :2.4 

g
#
-continuity and g

#
lc* -continuity are independent of each other. 

 

Example :2.7 

Let X = Y = {a, b, c} with τ = {ϕ, {a, b}, X} and σ = {ϕ, {a}, Y}.  

Let f: (X, τ) → (Y, σ) be the identity map. Then f is g
#
-continuous but notg

#
lc*-continuous. 

 

Example : 2.8 

Let X = Y = {a, b, c} with τ = {ϕ, {b}, X} and σ = {ϕ, {b, c}, Y}. Let f : (X, τ) →(Y,σ) be the 

identity map. Then f is g
#
lc*-continuous but not g

#
-continuous. 

 

The decomposition of continuity is given using a generalized continuity is obtained in the 

following theorem. 

 

DECOMPOSITION OF CONTINUITY 

Theorem :2.1 

A mapping f : (X, τ) → (Y, σ) is continuous if and only if it is both g
#
-continuous and g

#
lc*-

continuous. 

Proof: 

Assume that f is continuous.  

Then by Proposition 2.2 and Remark 2.3, 

f is both g
#
-continuous and g

#
lc*-continuous. 

Conversely, assume that f is both g
#
- continuous and g

#
lc*-continuous. Let V be a closed subset 

of (Y, σ). Then f
 -1

(V) is both g
#
-closed and g

#
lc*-set.  
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As in Proposition 2.3, we prove that f 
-1

(V) is a closed set in (X, τ) and so f is continuous. 

 

CONCLUSION : 

The main aim of this paper  is to discuss the decompositions of continuity  in  topological spaces. 

The definitions and results which are needed for the course of this paper is also discussed.Finally 

the decomposition of continuity in α-continuity, αg-continuity and g
# 

 closed sets are obtained. 
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      LellisThivagar. M ,”αc Ĝ -closed sets in topological     

      spaces” ,Assiut .Univ.J. Math comp.sci.,36(1), (2007) ,                 

       43-51. 

[2] Abd.EI.Monsef. M.E, Mahmoud.R.A, Nasef. A.A,          

    “Almost Ι-openness and almost Ι-continuity”,          

     J.Egypt.Math.Soc.7, (1999), 191-200. 

[3] Abd.EI.Monsef. M.E, Lashien.E.F and Nasef. A.A, “On Ι- 

      open sets and Ι-continuous  functions”,   Kyungook    

      Math.J.32(1), (1992), 21-30. 

[4] Ahmad AI Omari and Mohd.SalmiMdNoorani,   

     “Decomposition of continuity via b-open sets”,    

      Bol.Soc.Paran.Math.(3s) v.26 1-2, (2008),   53-64. 

[5] Aho. T and Nieminen. T, “Spaces in which preopen subsets  

      are semi open”, Rich.di  Mat.,vol XLIII (1), (1994), 45-59. 

[6] Al.Nasef. B, “A decomposition of α-continuity and semi  

      continuity”, Acta.Math.Hungar,      97(1-2), (2002),               

       115-   120. 

[7] Chandra Sekar. S, Ravi. O and Ramkumar. G,   

      “Decomposition of α- continuity and       α*g continuity”,    

       (2000), 47 – 53. 

[8]  Kuratowski. K, ”Topology Vol 1”, Academic.Press New    

       York, (1966). 



ISSN: 2320-0294 Impact Factor: 6.765 

 

47 International Journal of Engineering, Science and Mathematics 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

[9]  Levine. N, “A decomposition of continuity in topological  

       spaces”,Amer.Math.Monthly, 68,   (1961), 44-46. 

[10] Noiri. T,Sayed. O.R, “On decomposition of continuity”,  

        Acta.Math.Hungar. 111(1-2),   (2006), 1-8. 

[11] Palaniappan. N, Antony Rex Rodrigo. J, Pious Missier.  

        S, “On n̂ - closed  sets in topological spaces”,          

        Submitted. 

[12]  Ptak. V, “Completness and open mapping theorem”, Bull.         

        Soc. Math.    France. 86, (1958), 41-74. 

[13]   Ravi. O,Ganesan. S and Latha. R, “Decomposition of     

         continuity using  g
#
- closed  sets”, International              

         journal of computer science and Emerging   Technologies,                       

         (EISSN:2044-6004)Volume 2,   Issue 3, June  2011. 

    [14]  Veerakumar. M.K.R.S, “g
#
-closed sets in topological    

         spaces”,   Kochi.J.Math, 24, (2003),    1-13. 

[15] Veerakumar. M.K.R.S, “p-closed sets in topological  

             spaces”, Antartica. J.Math ,2(1), (2005), 31-52.   

[16] Velico. N.V, ”H-closed topological spaces”,    

         Amer.Math.Soc.Transl, 2(78), (1968), 103-118. 

[17]  Yazlik. Y and Hatir. E, “On the decomposition of δ*-β-I-   

         open sets and  continuity in the    ideal topological    

          spaces”, Int.J.Contemp.Math.Sciences,  Vol 6, (2011),  

           no.8, 381-391. 

[18]  Yuksel. S, Acikgoz. A and Noiri. T, “On δ-I-continuous  

         functions”, Turk.J.Math, 29,  (2005), 39-51. 


