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Abstract. In this paper a new class of set, namely semi weakly g* - closed (swg* -closed) 
set is introduced for topological spaces.  This class falls strictly in between the class of 
generalized closed sets and regular weakly generalized closed sets.  Also we studied the 
relationship with this set and the already existing class of weaker and stronger form of 
closed sets.  Further the complement of swg* - closed set that is  swg* - open set has been 
introduced and investigated.  The separation axioms has been established about a new class 
of a topological space called Tswg* - space finally swg* - neighbour hoods are introduced 
and studied some of their properties.  
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Introduction 
 

In 1963, Levine [11] introduced  the concept of a semi open set.  Mashhour et.al 
[14] , Njastad [17] and Abd El.Monsef. el.al [1] introduced pre-open sets,α-open sets and 
β-open set respectively.    Bhattacharya and  Lahiri [4] ,Arya and Nour [3] , Maki et.al [12] 
introduced sg- closed sets, gs- closed sets, αg- closed sets respectively.  Dontcheve [6] and 
Gnanambal [9] introduced gsp closed and gpr – closed sets respectively.  Recently , Noiri 
et.al [16] introduced and studied gp- closed sets. 
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The first step of generalizing closed sets was done by Levine [10] in 1970. Ever 
since general topologists extend the study of generalized closed sets on the basis of 
generalized open sets, regular open sets , α- open sets, semi open sets, semi pre open , 
preopen ,  θ - open , δ-open etc. 

 
Recently Dontchev and Maki  [7] have introduced concept θ- generalized closed 

set.  In 1997  Park.et.al [19] introduced the notion of δ - semi open sets and investigated the 
relationships between several types of these open sets.  In 1986 Maki [12] continued the 
work of Levine [10] and Dunham [8] on generalized closed sets and closure operations by 
introducing the notion of a generalized Λ-set in a topological spaces (X, τ).  
 

Extensive research of generalizing closedness was done in recent years as the 
notion of semi generalized closed, generalized semi closed, generalized α-closed,                     
α -generalized closed, generalized semi pre-closed,  regular generalized closed  and  (γ, γ1 ) 
g -closed sets were investigated. Ogata [18] defined the notion of γ- open sets and 
introduced some new separation axioms.  
 
The aim of this paper is study the characterization of semi weakly g* - closed  set. 
Throughout this paper (X, τ) is a topological space and A is a subset of (X, τ).  The closure 
of A and interior of A are denoted by cl (A) and int (A) respectively 
 
 

2. PRELIMINARIES 
 

Let us recall the following definitions which are used in our sequel. 
 
Definition 2.1:  Let (X, τ) be a topological space. A subset A of  X is said to be Semi open 
set [11] if   A ⊆ cl (int(A)) and a Semi closed set  if  int [cl(A)] ⊆ A. 
 
Definition2.2:  Let (X, τ) be a topological space. A sub set A of X is said to be pre open set 
[14] if A ⊆ int(cl (A)) and  a pre closed set if cl(int(A) ⊆ A.  
 
Definition 2.3:  Let (X, τ) be a topological space. A sub set A of X is said to be α – open 
set [17] if A⊆ int(cl(int(A))) and a α – closed set if cl(int(cl(A))) ⊆ A. 
 
Definition 2.4:  Let (X,τ) be a topological space. A subset A of X is said to be semi pre 
open set [2] or β – open if A ⊆  cl (int(cl(A))) and semi – pre - closed set or β -  closed  if  
int (cl(int(A))) ⊆ A. 
 
Definition 2.5:  Let (X, τ) be a topological space. A subset A of X is said to be regular 
open set [20] if A = int(cl(A)) and a regular closed set if cl(int(A)) = A. 
 
Definition 2.6 : Let (X, τ) be a topological space. A sub set of A is said to be Semi regular 
set [5] if it both semi open and semi closed in (X, τ). 
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Definition 2.7:  Let (X, τ) be a topological space. It is called a generalized closed    (briefly 
g- closed) set [10] set if cl(A) ⊆ U whenever A ⊆ U and U is open in (X, τ). 
 
Definition 2.8:  Let (X, τ) be a topological space. It is called a semi – generalized closed  
(briefly sg – closed) set [4] if scl(A) ⊆ U whenever A ⊆ U and U is semi open in (X, τ). 
 
Definition 2.9:  Let (X, τ) be a topological space. It is called a generalized semi closed   
(briefly gs – closed) set [3] if scl(A) ⊆ U whenever A ⊆ U and U is open in (X, τ). 
 
Definition 2.10: Let (X, τ) be a topological space. It is called an α – generalized closed     
(briefly αg closed) set [12] if α cl(A) ⊆ U whenever A ⊆ U and U is open in (X, τ). 
 
Definition 2.11:  Let (X, τ) be a topological space. It is called a generalized α – closed   
(briefly gα – closed) set [13] . If α cl(A) ⊆ U whenever A ⊆ U and U is α open in (X, τ). 
 
Definition 2.12:  Let (X, τ) be a topological space. It is called a generalized semi- pre- 
closed (briefly gsp – closed set) set [6]. If spcl(A) ⊆ U whenever A ⊆ U and U is open in 
(X, τ). 
 
Definition 2.13:  Let (X, τ) be a topological space. It is called weakly generalized closed  
(briefly wg – closed) set [15]. If  cl(int(A)) ⊆ U whenever A ⊆ U and U is open in X. 
 
Definition 2.14: Let (X, τ) be a topological space. It is called semi weakly generalized 
closed (briefly swg – closed) set [15]. If cl(int(A)) ⊆ U whenever A ⊆ U and U is  semi 
open in X. 
 
Definition 2.15: Let (X, τ) be a topological space. It is called Regular weakly generalized 
closed  (briefly Rwg – closed) set [15]. If cl(int(A)) ⊆ U whenever A ⊆ U and U is  Regular 
open in X. 
 
Definition 2.16:  A topological space (X, τ) is said to be T ½ space [10] if every g-closed 
set  is closed. 
 
Definition 2.17:  A topological space (X, τ) is said to be Semi- T ½ - Space [4] if every sg-
closed set is semi closed. 
 
Definition 2.18: A topological space (X, τ) is said to be Tb -Space [12] if every gs-closed 
set is closed. 
 
Definition 2.19:  A topological space (X, τ) is said to be αTb- Space [13] if every αg-closed 
set is closed. 
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3. Semi weakly g* closed set 
 

In this section we introduce a new class of closed set called swg*-closed set and 
study further some of their properties. 
 
Definition 3.1:  Let A be subset of a topological space (X, τ). It is called semi weakly g*- 
closed (denoted by swg*-closed) set if gcl(A) ⊆ U whenever A⊆U and U is semi open. 
 
Theorem3.2:  Let A be a swg* closed set in a topological space X. Then gcl(A)-A contains 
no non empty semi closed set in X. 
 
Proof:  Suppose that F is a semi closed subset of gcl(A)-A. Thus implies F ⊆ gcl(A) and 
F⊆ Ac. Since Fc is semi open set and A is swg*-closed gcl(A) ⊆ Fc. Therefore                      
F ⊆ gcl(A) ∩ (gcl(A))c = φ. Ηence gcl(A) – A contains no non empty semi closed set in X. 
 
Theorem 3.3: If a set A in a topological space X is swg*- closed set then  gcl(A)-A = φ.    

 
Proof: Assume that A is swg*closed set. Since gcl(A) = A, therefore gcl(A)-A = φ. 
 
Theorem 3.4: Suppose that B ⊆ A ⊆ X,  B is swg*-closed set relative to A and that A is a 
swg* closed subset of X. Then B is swg*-closed relative to X. 
 
Proof:Let B ⊆ U and suppose that U is semi open in X. Then B ⊆ A ∩ U and hence 
gclA(B)⊆A∩U it follows  that A ∩ gcl(B) ⊆ A ∩ U and  A ⊆ U ∪ (gcl(B))c. Since A is 
swg*-closed in X, we have gcl(A) ⊆U∪ (gcl(B))c. Therefore gcl(B)⊆ gcl(A)⊆U ∪ 
(gcl(B))c and gcl(B) ⊆ U. Then B is swg*-closed set relative to X. 
 
Theorem 3.5: Let  A ⊆ Y ⊆ X and suppose that A is swg*- closed in X. Then A is 
swg*-closed relative to Y. 
 
Proof: Let A ⊆ Y ∩ U and suppose that U is semi open in X. Then A ⊆ U and hence 
gcl(A) ⊆ U. It follows that Y ∩ gcl(A) ⊆ Y ∩ U.Then A is swg* -closed relative to Y. 
 
 
Remark 3.6: If A and B are swg*-closed set, then A ∪ B  need not be a swg*- closed set. 
 
Example 3.7: Let X = {a,b,c} with topology  τ = {φ,X {b,c} }.  If A = {b}, B= {c} then A 
and B are swg* -closed sets in X.  But A∪B is not a swg* - closed set in X. 
 
Remark 3.8: The intersection of two swg*-closed set is need not be a swg* -closed set. 
 
Example 3.9 : Let X = {a,b,c,d}, τ = {X, φ, {a},{b},{a, b}{a,b,c}}.If A = {a,b}and  
B= {b,c} , then A and B are  swg*- closed but A∩B is not swg*- closed. 
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Theorem 3.10:  Every closed set in a topological space X is a swg*- closed in X.  
 
Proof:  Assume that A is closed in X. Let U be a semi open set in X. Such that   A ⊆ U, 
and A ⊆ cl(int(A))⊆U clearly gcl(A)⊆cl(A)⊆U.  This implies A⊆cl(int(A))⊆cl(A)⊆ U and 
U is semi open. Thus A ⊆ gcl(A) ⊆ U. Therefore A is semi weakly g*- closed. 
 
Remark 3.11: The converse of the above theorem  need  not be true as seen from the 
following example.  
 
Example 3.12:  Consider the topological space X = {a, b, c} with topology                     
τ = {X,φ,{b}}. In this topology the set {c} is swg*-closed set in X, but not a closed set in 
X. 
 
Theorem 3.13:  Every g-closed set is swg*-closed. 
 
Proof:  Let A be g-closed set then cl(A) ⊆ U whenever A ⊆ U and U is open. Now A= 
gcl(A) as A is g- closed, follows A is swg*- closed . 
 
Remark 3.14: The converse of the above theorem need be not true as seen from the 
following example. 
 
Example 3.15:  Let X= {a, b, c}, τ = {X, φ, {a}} In this topological space (X, τ), a subset 
{a} is swg*-closed set but not g-closed set. 
 
Theorem 3.16: Every swg*- closed set is rwg- closed set. 
 
Proof: The set cl (int (A)) ⊆ U, whenever A⊆U and U is semi open . Every semi open set 
is regular open.So by definition, every swg*- closed set is rwg- closed set. 
 
Remark 3.17: The converse of the above theorem need not true as seen from the following 
example. 
 
Example 3.18: Let X = {a,b,c} ,τ ={X, φ, {b,c}}. In this topological space (X, τ), a subset 
{b,c} is Rwg - closed but not swg*- closed set. 
 
Remark 3.19:  swg* -closed set and semi closed set are independent to each other as seen 
from the following examples. 
 
Example 3.20:   Let X = {a, b, c} τ = {X, φ, {a}, {a, b}} in this topological space (X, τ) a 
subset {b} is semi closed set but not swg*-closed. 
 
Example 3.21:  Let X = {a, b, c} τ = {X, φ, {b}, {a, b}}. In this topological space (X, τ) a 
subset {b} is swg*- closed set but not semi closed set. 
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Remark 3.22:  swg* -closed set and pre- closed set are independent to each other as seen 
from the following examples. 
 
Example 3.23:  Let X = {a, b, c}, τ = {X, φ, {a, b}}. In this topological space (X, τ) a sub 
set {b} is pre-closed set but not swg*-closed set. 
 
Example 3.24:  Let X = {a, b, c}, τ = {X, φ, {a}, {a, c}}. In this topological space (X, τ) a 
sub set {a, b} is swg*-closed set  but  not  pre- closed set. 
 
Remark 3.25: swg*- closed set and α- closed set are independent to each other as seen 
from the following examples. 
 
Remark 3.26:  Let X = {a, b, c}, τ = {X, φ, {b}}. In this topological space (X, τ) a sub set 
{b} is swg*-closed set but not α-closed set. 
 
Example 3.27:  Let X = {a, b, c}, τ = {X, φ, {a}, {a, c}}. In this topological space (X, τ) a 
subset {c} is α-closed set but not swg*-closed set. 
 
Remark 3.28:  swg*- closed set and β-closed (or semi-pre closed) sets are independent to 
each other as seen from the following examples. 
 
Example 3.29:  Let X = {a, b, c}, τ = {X, φ, {c}}. In this topological space (X, τ) a sub set 
{c} is swg*- closed set but not β-closed set. 
 
Example 3.30:  Let  X = {a, b, c}, τ = {X, φ, {a, b}}. In this topological space (X, τ) a 
subset {b} is β – closed set but not swg*-closed. 
 
Remark 3.31:  swg*-closed set and sg-closed set are independent to each other as seen 
from the following examples. 
 
Remark 3.32:  Let X= {a, b, c}, τ = {X, φ, {a, b}}.In this topological space (X, τ), a subset 
{a} is swg*-closed set but not sg-closed set. 
 
Example 3.33:  Let X= {a, b, c}, τ = {X, φ, {a}, {a, b}}.In this topological space (X, τ), a 
subset {b} is sg-closed set but not swg*-closed set. 
 
Remark 3.34:  swg*-closed set and gs-closed set are independent to each other as seen 
from the following examples. 
 
Example 3.35:  Let X= {a, b, c}, τ = {X, φ, {a}, {a, b}} In this topological space (X, τ), a 
subset {b} is gs-closed set but not swg*-closed set. 
 
Example 3.36:  Let X= {a, b, c}, τ = {X, φ, {a}} In this topological space (X, τ), a subset 
{a} is swg*-closed set but not gs-closed set. 
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Remark 3.37:  swg*-closed set and αg-closed set are independent to each other as seen 
from the following examples. 
 
Example 3.38:  Let X= {a, b, c}, τ = {X, φ, {a}, {a, b}} In this topological space (X, τ), a 
subset {b} is αg-closed set but not  swg*-closed set. 
 
Example 3.39:  Let X= {a, b, c}, τ = {X, φ, {a}} In this topological space (X, τ), a subset 
{a} is swg*-closed set but not αg-closed set. 
 
Remark 3.40:  swg*-closed set and gα-closed set are independent to each other as seen 
from the following examples. 
 
Example 3.41:  Let X= {a, b, c}, τ = {X, φ, {a}, {a, b}} In this topological space (X, τ), a 
subset {b} is gα-closed set but not swg*-closed set. 
 
Example 3.42:  Let X= {a, b, c}, τ = {X, φ, {b}} In this topological space (X, τ), a subset 
{b} is swg*-closed set but not gα-closed set. 
 
Remark 3.43:  swg*-closed set and gsp-closed set are independent to each other as seen 
from the following examples. 
 
Example 3.44:  Let X= {a, b, c}, τ = {X, φ, {a, b}} In this topological space (X, τ), a 
subset {b} is gsp-closed set but not swg*-closed set. 
 
Example 3.45:  Let X= {a, b, c}, τ = {X, φ, {c}} In this topological space (X, τ), a subset 
{c} is swg*-closed set but not gsp-closed set. 
 
Remark 3.46:  swg*-closed set and wg-closed set are independent to each other as seen 
from the following examples. 
 
Example 3.47:  Let X= {a, b, c}, τ = {X, φ, {a}} In this topological space (X, τ), a subset 
{a} is swg*-closed set but not  wg-closed set. 
 
Example 3.48:  Let X= {a, b, c}, τ = {X, φ, {a}, {a,c}} In this topological space (X, τ), a 
subset {c} is wg-closed set but  not  swg*-closed set. 
 
Remark 3.49: swg*- closed set and swg -closed set are independent to each other as seen 
from  the following examples. 
 
Example 3.50: Let X = {a,b,c} ,τ ={X, φ, {a}}. In this topological space (X, τ), a subset 
{a} is swg *- closed but not swg- closed set. 
 
Example 3.51: Let X = {a,b,c} ,τ ={X, φ, {a,b}}. In this topological space (X, τ), a subset 
{b} is swg - closed but not swg*- closed set. 
 
Remark 3.52 :  From the above results we obtain the following relations. 
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A →B means A implies B,A        B means A does not implies B. 

 
 

4. Semi weakly g*- open set 
 

In this section, we introduce a new class of open set called swg*-open set and  study 
some of their properties. 
 
Definition 4.1:  A subset A of a topological space is called semi weakly g*- open(briefly 
swg*-open) if and  only if  Ac  is semi weakly g* closed. 
 
Remark 4.2:  The union of two swg* open sets in X is generally not a swg*- open set in X. 

 
Example 4.3:  Let X = { a, b, c, d} with topology τ = { x, φ, {a},  {b}, {a, b},  a,b,c }}. 
If A ={c, d} and B {a, d} then A and B are swg* -open sets in X, but A ∪ B  is not a swg* 
open set in X. 
 
Remark 4.4: If A and B are swg* - open sets in a space X. Then A∩B is not swg* - open 
set in X. 
 
Example 4.5:Let X = { a,b,c} with topology  τ = {φ,X, {b,c} } .  If A = {a,c} , B={a,b} 
then A and B are swg* - open  sets in X.  But A∩ B  is not a swg* - open set in X.  

semi-closed 

sg-closed 

gsp-closed 
closed

Wg-closed

pre-closed 

g-closed 

swg*-closed

gs-closed 

β-closed 

α-closed

αg-closed gα-closed 

rwg-closed swg-closed 
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Theorem 4.6:  A set A in a topological space X is swg*open if and  only if F ⊆ gint(A), 
whenever F is semi closed and F ⊆ A. 
 
Proof :  Assume that A is swg* open in X. Let F be semi closed and F ⊆ A. This implies Fc 
is semi open and Ac ⊆ Fc since Ac is swg*closed, gcl(Ac) ⊆ Fc since gcl(Ac) = (gint(A))c,  
(g int(A))c ⊆ Fc. Therefore F ⊆ gint(A). Conversely assume that F ⊆ gint(A) whenever F is 
semi closed, and F ⊆ A Let U be a semi open set in X containing Ac . Therefore Uc is 
a semi closed set contained in A by hypothesis Uc ⊆ gint(A) taking complements               
U ⊇ gcl(Ac). Therefore Ac is swg*closed in X. Hence A is swg* -open in X. 
 
Theorem 4.7:  If A ⊆ Β ⊆ X where A is swg*- open relative to B and B is semi swg*-open 
relative to X then A is swg*-open relative to X. 
 
Proof : Let F be a semi closed set and suppose that F ⊆ A. Then F is semi closed relative to 
B and hence F ⊆ g intBA. Therefore there exists a semi open set U such that  F ⊆ U∩B⊆A. 
But F ⊆ U* ⊆ B for semi open set U* since B is swg* open in X.Thus F ⊆ 
U*∩U⊆B∩U⊆Α. It follows then that F ⊆ g intA. Because set A is swg*-open. That 
implies F⊆g intA, whenever F is semiclosed and F ⊆ A. Therefore A is semi weakly g* 
open in X. 
 
Theorem 4.8:  If gintA⊆B⊆A and if A is swg*- open then B is swg*open. 
 
Proof: Ac⊆Bc⊆gcl(Ac) and since Ac is swg*- closed. It follows that Bc is swg*-closed 
because A is swg*-open and A⊆B⊆gcl(A). Then B is swg* - open. 
 
 

5. Tswg* - Space 
 
 In this section we introduce a topological space called Tswg*

 - space and study some 
of their properties. 
 
Definition 5.1:  A topological space (X, τ) is said to be Tswg*

 - space if every                     
swg* - closed sets are g - closed. 
 
Theorem 5.2:  Every T½- space is Tswg*-Space  
 
Proof:  Let X be a T½

 -space. Then every g-closed set is closed in X. We have every               
g-closed set is swg*-closed set in X. Hence every swg*-closed set is closed. Then we have 
X is Tswg*-Space. 
 
Remark 5.3:  The converse of the above theorem need not be true as seen from the 
following  example. 
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Example 5.4:  :  Let X = {a, b, c}, τ = {X, φ, {b, c}}. (X, τ) is not a  T ½ -  space because    
{b} is not a g - closed set of (X, τ). However (X, τ) is a Tswg*

 -  space. 
 
Remark 5.5:  Semi T½  - space and Tswg*

 -  space are independent to each other as seen from 
the following examples. 
 
Example 5.6:  Let X = {a, b, c}, τ = {X, φ, {a},{a, b}}, (X, τ) is not a  Tswg* -  space 
because {b} is not a swg* - closed set of (X, τ). However (X, τ) is a semi T½-  space. 
 
Example 5.7:    Let X = {a, b, c}, τ = {X, φ, {a, c}}, (X, τ) is not a   semi T½-  space  
because {c} is not a sg - closed set of (X, τ). However (X, τ) is a Tswg* -   space. 
 
Remark 5.8:  Tb-space and Tswg*

 -  space are independent to each other as seen from the 
following examples. 
 
Example 5.9:  Let X = {a, b, c}, τ = {X, φ,{a},{a, c}}, (X, τ) is not a  Tswg* -  space, 
because    {c} is not  swg* - closed set of (X, τ). However (X, τ) is a Tb-  space. 
 
Example 5.10:  Let X = {a, b, c}, τ = {X, φ,{a, c}}, (X, τ) is not a  Tb -  space, because    
{c} is not gs - closed set of (X, τ). However (X, τ) is a Tswg*-  space. 
 
Remark 5.11:  αTb – Space and Tswg* - Space are independent to each other as seen from 
the following examples. 
 
Example 5.12:  Let X = {a, b, c}, τ = {X, φ,{c},{a, c}}, (X, τ) is not a  Tswg* -  space, 
because    {a} is not swg* - closed set of (X, τ). However (X, τ) is a αTb-  space. 
 
Example 5.13:  Let X = {a, b, c}, τ = {X, φ,{a}}, (X, τ) is not a  αTb -  space, because    {a} 
is not αg - closed set of (X, τ). However (X, τ) is a Tswg*-  space. 
 
Remark 5.14: From the above results we obtain the following diagram. 

     T ½    - space 
 

 

semi - T ½  - space       Tswg* space.                                   Tb  - space 

    

   

 

   αTb  - space 

 

A →B means A implies B,A        B means A does not implies B. 
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6. Swg* - Open sets  and  Swg* - neighbourhoods 
 

  In this section  we introduce swg* - neighbourhood (Shortly swg* - nbhd ) 
in topological spaces by using the notion of swg* - open sets and study some of their 
properties. 
 
Definition 6.1: Let x be a point in a topological space X.  The set of all swg* -nbhd 
of a x is called the swg*-nbhd system at x which is denoted by swg* - N (x). 
 
Theorem 6.2:  Let X be a topological space and  each x∈X, Let swg*  - N (X, τ) be 
the collection of all swg* - nbhd of x.  Then we have the following results.  

(i) ∀x ∈ X, swg * - N ( x) ≠ φ 
(ii) N ∈ swg*-N(x) ⇒ x ∈ N. 
(iii) N ∈ swg*-N(x), M ⊃ N ⇒ M ∈ swg*-N(x) 
(iv) N ∈  swg* - N (x) ⇒ there exists M ∈ swg*-N(x) such M ⊂ N and M ∈ 

swg*-N(y) for every y ∈ M. 
  

Proof: (i) Since X is swg* - open set, it is a swg*-nbhd of every x ∈ X. Hence there 
exists at least one swg*-nbhd (namely-X) for each x ∈ X. Hence  swg*-N(x) ≠ φ for 
every x ∈ X. 
(ii) If N ∈ swg*-N(x), then N is a swg*-nbhd of x. So by definition of swg*-nbhd,      
x ∈ N. 
(iii) Let N ∈ swg*- N(x) and M ⊃ N. Then there is a swg*-open  set U such that x ∈ 
U ⊂ N. Since N ⊂ M, x ∈ U ⊂ M and M is swg*-nbhd of x. Hence M ∈ swg*- N(x). 
(iv) If N ∈ swg* - N(x), then there exists a swg* - open set M such that x ∈ M ⊂ N. 
Since M is a swg*-open set, it is swg*-nbhd of each of its points. Therefore                 
M ∈ swg*-N(y) for every y ∈ M. 
 
Theorem 6.3:  Let X be a nonempty set, for each x ∈ X, let swg*-N(x) be nonempty 
collection of subsets of X satisfying following conditions.  
(i) N ∈ swg*-N(X, τ)) ⇒ x ∈ N. 
(ii) Let τ consists of the empty set and all those non-empty subsets of U of X 

having the property that x ∈ U implies that there exists an N ∈ swg*-N(X) 
such that x ∈ N ⊂ U, Then τ is a topology for X. 

 
Proof : (i) φ ∈ τ by definition. We now show that x ∈ τ. Let x be any arbitrary 
element of X. Since swg*-N(x) is nonempty, there is an N ∈ swg*-N(X) and so x∈N. 
Since N is a subset of X, we have x ∈ N ⊂ X. Hence X ∈ τ. 
(ii) Let Uλ ∈ τ for every λ ∈ Λ. If x ∈ ∪ {Uλ : λ ∈ Λ}, then x ∈ Uλx for some λx ∈Λ. 
Since Uλx ∈ τ, there exists an N ∈ swg*-N(x) such that x ∈ N ⊂ Uλx and consequently 
x ∈ N ⊂ ∪{Uλ : λ ∈ Λ}. Hence ∪ { Uλ : λ ∈ Λ} ∈ τ. It follows that τ is topology for 
X.  
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