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Abstract: The purpose of this paper is to introduce and study the concepts of weakly supra generalized 
closed set and weakly supra generalized open set in supra topological space. Further, we give new types 
of maps called weakly supra generalized continuous maps, weakly supra generalized closed maps.Also, 
we obtain the characterizations and the basic properties of the new notions. 
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Introduction: In 1983, Mashhour et al. [5] introduced the supra topological spaces and studied S –
continuous maps and S* - continuous maps. In 2008,   Devi et al. [1] introduced and studied a class of 

sets called supra a-open and a class of maps called sa-continuous maps between topological spaces, 
respectively. In 2010, Sayed and Noiri [10] introduced and studied a class of sets called supra b–open and 
a class of maps called supra b–continuous respectively. Following the above works on supra topological 

spaces, Ravi et al. [8] introduced and studied a class of sets called supra b-open and a class of maps 

called supra b-continuous, respectively. Quite Recently, Ravi et al. [9] have introduced and studied a 
class of sets called supra g-closed and a class of maps called supra g-continuous and supra g-closed 
respectively. In line with the research, In this paper, we introduce and study the concepts of weakly 
supra generalized closed set and weakly supra generalized open set in supra topological space. Further, 
we give new types of maps called weakly supra generalized continuous maps, weakly supra generalized 
closed maps. Also, we obtain the characterizations and the basic properties of the new notions. 
 

Preliminaries: Throughout this paper (X,t), (Y, s) and (Z, n) (or simply, X, Y and Z) denote topological 
spaces on which no separation  axioms are  assumed unless  explicitly stated.  
 

Definition 2.1 [5, 10]: Let X be a non-empty set. The subfamily mÍ P(X) where P(X) is the power set of X 

is said to  be a  supra topology on  X if X Îm  and m is  closed  under  arbitrary  unions. 

The pair (X, m) is called a supra topological space. 

The elements of m are said to be supra open in (X, m). 
Complements of supra open sets are called supra closed sets. 
 

Definition 2.2 [8]: Let A be a subset of (X, m). Then 

(i) The supra  closure of  a  set A is,  denoted by  clm(A), defined as clm(A) = Ç { B : B is a supra 

closed and A Í B}; 

(ii) The  supra interior  of a set A is,  denoted by  intm(A), defined as intm(A)  = È{G : G is a supra 

open and A Ê G}.  
 

Definition 2.3 [5]: Let (X, t) be a topological space and m be a supra topology on X. We call m is a supra 

topology associated with t if tÍm. 
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Definition 2.4: Let (X, m) be a supra topological space. A subset A of X is called 

(i) supra semi-open set [5, 10] if  A Í clm(intm(A)); 

(ii) supra a-open set [1, 10] if         A Íintm(clm(intm(A))); 

(iii) supra b-open set [8] if              A Í clm(intm(clm(A))); 

(iv) supra pre-open set [11] if             A Íintm(clm(A)).  
(v) supra regular-open [8]if A=int

μ
(cl

μ
(A)). 

The complements of the above mentioned open sets are called their respective closed sets.  
 

Definition 2.5: Let (X, m) be a supra topological space. A subset A of X is calle Supra g-closed [9]if  

cl
µ
(A) Í U whenever A ÍU and U is supra open in (X, m). 

 

Definition 2.6: Let (X, t) and (Y, s) be two topological spaces with tÍm. A map f : (X, m) ® (Y, s) is 
called   
1. supra continuous [1] if the inverse image of each open set of Y is a supra open set in X. 

2. supraa-continuous [1] if the inverse image of each open set of Y is a supra a-open set in X. 
3. supra semi-continuous [8] if the inverse image of each open set of Y is a supra semi-open set in X. 
4. supra pre-continuous [11] if the inverse image of each open set of Y is a supra pre-open set in X. 
5. supra  g-continuous [9] if the inverse image of each closed set of Y is a supra g-closed set in X. 
6. supra regular-continuous [8] if the inverse image of each closed set of Y is a supra regular-closed set 

in X. 
 

Definition 2.7: Let (X, t) and (Y, s) be two topological spaces with  sÍl. A map f : (X, t) ® (Y, l) is 
called   
1. supra closed [1] if the image of each closed set of X is a supra closed set in Y. 

2. supra a-closed [1] if the image of each closed set of X is a supra a-closed set in Y. 
3. supra semi-closed [8] if the image of each closed set of X is a supra semi-closed set in Y. 
4. supra pre-closed [11] if the image of each closed set of X is a supra pre-closed set in Y. 
5. supra g-closed [9] if the image of each closed set of X is a supra g-closed set in Y. 
 

Definition 2.8[9]: Let (X, t) and (Y, s) be two topological spaces with tÍ µ and sÍl. A map f : (X, µ) ® 

(Y, l) is called supra irresolute if  f 
-1
(V) is supra closed (resp. supra open) of X for every supra closed 

(resp. supra open) set V in Y. 
 
Weakly Supra Generalized Closed Sets 

Definition: 3.1:  A subset A of (X, µ) is said to be weakly supra generalized closed (briefly, wsg-closed)set 

if clm(intm(A)) Í U whenever A Í U and U is supra open in X. 
The complement of above mentioned closed set is called their respective open set.  
 
Theorem 3.2: Every supra g-closed set in set in X is wsg-closed in X but not conversely. 

Proof: Let A Í U where U is supra open set.  Since A is supra g-closed set, clm(A)) Í U. Since clm(intm(A))  

Í clm(A)Í U.  Hence A is wsg-closed in X. 
 

Example 3.3: Let (X, µ) be the supra topological space where X={a, b, c, d} with µ={X, j, {a, b},{b, d},{a, 
b, d}, {a, c, d}}.  We have {a} is wsg-closed but not supra g-closed. 
 

Theorem 3.4: Every supra a-closed in X is wsg-closed in X but not conversely. 

Proof: Let A Í X be supra a-closed set and let AÍ U where U is supra open set.  Since A is supra  a-

closed AÍintm(clm(A)) Í clm(intm(A)) Í U.  Hence A is wsg-closed in X.   
 

Example 3.5: Consider Example 3.3. We have {d} is wsg-closed but not supra a-closed. 
 
Theorem 3.6: Every supra regular-closed in X is wsg-closed in X but not conversely.  

Proof: Let AÍ X be supra regular-closed set.  Let AÍ U where U is supra open set.  Since A is supra 

regular-closed set, A= clm(intm(A)) Í U. Hence A is wsg-closed set in X. 
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Example 3.7: Consider Example 3.3. We have {a} is-closed but not supra regular-closed. 
 
Theorem 3.8: Every supra pre-closed set in X is wsg-closed in X but not conversely  
Proof:   Similar to Theorem 3.6. 
 
Example 3.9: Consider Example 3.3.  We have {b, c, d} is wsg-closed but not supra pre-closed. 
 
Theorem 3.10: If A is wsg-closed and supra semi-open, in X then, it is supra g-closed in X. 

Proof: Let AÍ X be wsg-closed and supra semi-open. Since A is supra semi-open A Íclm(intm(A)). Now 

clm(A)Íclm(intm(A)).  But always clm(intm(A)Í clm(A). clm(intm(A)) = clm(A).  Since A is wsg-closed set clm(A) 

= clm(intm(A)) Í U where U is supra open implies clm(A) Í U. Thus A is supra g-closed. 
The converse of the above theorem is not true as can be seen from the following example 
 
Example: 3.11: Consider Example 3.3.  We have {b} is supra g-closed but not supra semi-open. 
From the discussion above we have the following diagram  
 

 
None of the Above Implications Is Reversible 

 
Weakly Supra Generalized Continuous Maps: 

Definition: 4.1:  Let (X, m) and  (Y, s) be two topological spaces with tÍm. A map             f : (X, m) ® (Y, 

s) is called weakly supra generalized continuous (briefly, wsg-continuous) if the inverse image of each 
open set in Y is wsg-open in X. 
 
Theorem 4.2: Every supra g-continuous map is wsg-continuous map but not conversely. 

Proof:  Let f : (X, m) ® (Y, s) be supra g-continuous map and V be any open set in Y.  f
 -1

(V) is supra g-
open in X. But every supra g-open set is wsg-open. Hence f is wsg-continuous map. 
 

Example 4.3: Let X=Y={a, b, c, d} with t = {X, j, {a, d}}, m={X, j, {a, d}, {b, d}, {a, b, d},{a, c, d}} and  s = 

{X, j,{b, c, d}. Let f: (X, m)®(Y, s) be the identity map.  Since the inverse image of the closed set {a} is {a} 
which is wsg-closed but not supra g-closed, then f is wsg continuous but not supra g-continuous. 
 

Theorem 4.4: Every supra a-continuous map is wsg-continues map but not conversely. 
Proof:   Similar to Theorem 4.2 
 

Example 4.5: Let X=Y={a, b, c, d} with t = {X, j, {a, d}}, m= {X, j, {a, d}, {b, d},{a, b, d},{a, c, d}} and s = 

{X, j, {a}}, let f : (X, m)®(Y, s) be the identify map. Since the inverse image of the  closed set {b, c, d} is 

{b, c, d} which is wsg-closed but not supra a-closed. Thus f is wsg-continuous but not supra a-
continuous. 
 
Theorem 4.6: Every supra pre-continuous map is wsg-continuous but not conversely.  
(i) Every supra regular-continuous map is wsg-continuous but not conversely. 
Proof:   Similar to Theorem 4.2 
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Example 4.7: Consider Example 4.5. We have the inverse image of closed set {b, c, d} is {b, c, d} which is 
wsg-closed but not supra pre-closed and supra regular-closed.  Thus f is wsg-continuous but not supra 
pre-continuous and supra regular-continuous. 
 

Definition 4.8: Let (X, t) and (Y, s) be two topological spaces with tÍm. A map f: (X, t )  ® (Y, s) is 
called supra perfectly-continuous if f

-1
(V) is both supra open and supra closed in X for each open set V in 

Y. 
 

Theorem 4.9: Let (X, t) and (Y, s) be two topological spaces with tÍm. A map f: X®Y is wsg-continuous 
if and only if the inverse image of every closed set in Y is wsg-closed in X. 
Proof: Let V be closed in Y, then V

c
 is open in Y. Since f is wsg-continuous, f

-1
(V

c
) is  wsg-open in X.  But 

f
-1
(V

c
) = X\f

-1
(V) and so f

-1
(V) is wsg-closed in X. 

Conversely assume that the inverse image of every closed set in Y is wsg-closed in X.  Let V be open set 
in Y and V

c
 be closed in Y.  By hypothesis f

-1
 (V

c
)=X\f

-1
 (V) is wsg-closed in X and so f

-1
 (V) is wsg-open in 

X.  Thus f is wsg-continuous. 
 

Theorem 4.10: Let (X, t) and (Y, s) be two topological spaces with tÍm.  If a map f: (X, t )  ® (Y, s) is 
supra perfectly-continuous and wsg-continuous, then it is supra-continuous. 

Proof: Let f :X®Y be supra perfectly continuous and wsg-continuous, V be an open set in Y.  Then f
-1
(V) 

is both supra open and supra closed in X, as f is supra perfectly continuous.  Since   f
-1
(V) is supra closed 

which implies supra semi-closed. Since f is wsg-continuous implies f-1 (V) is wsg-open.  Thus f -1 (V) is 
both supra semi-closed and wsg-open and hence it is supra g-open as by Theorem 3.10. Thus f is supra 
continuous. 
From the above discussions we have following diagram 
 

 
None of the Above Implications Is Reversible 

 
WSG-Open Maps and WSG-Closed Maps: 

Definition 5.1: Let (X, t) and (Y, s) be two topological spaces with sÍl.  A map            f : (X, t)®(Y, l) is 
called wsg-pen (resp. wsg-closed) if the image of every open (resp. closed) in X is wsg-open (resp. wsg-
closed) in Y. 
It is clear that a supra open map is wsg-open and a closed map is wsg-closed but not converses. 
 

Theorem: 5.2: A map f : X®Y is wsg-closed if and only if for each subset S of Y and for each open set U 

containing f 
-1
(S) there is a wsg-open set V of Y such that S Í V and f 

-1
 (V) Í U.   

Proof: Suppose if is wsg-closed.  Let S be a subset of Y and U be open set of X such that f
-1 

(S) Í U. Then 

V=Y\f(X\U) is wsg-open set containing S such that f -1 (V) Í U. 

Conversely suppose that F is closed set of X.  Then f
-1
(Y\f(F)) Í X\F and X\F is open.  By hypothesis there 

is a wsg-open set V of Y such that Y\f(F) Í V and f-1(V) Í X\F. Therefore F Í X\f -1(V).  Hence Y\V Íf(F) 

Í f(X\f
-1
(V)) Í Y\V which implies f(F) = Y\V. Since Y\V is wsg- closed. f(F) wsg-closed and thus f is wsg-

closed map. 
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Theorem: 5.3: Let (X, t) and (Y, s) be two topological spaces with sÍl.  If a map f:X®Y is continuous 
and wsg-closed and A is a wsg-closed set of X then f(A) is wsg closed in Y. 

Proof: Let f(A) Í U where U is an open set of Y.  Since f is continuous.  f
-1
(U) is an open set of X 

containing A. Hence cl(int(A)) Í f
-1
(U) as A is wsg-closed set in X.  Since f is wsg-closed and cl(int(A)) is 

closed then f(cl(int(A))) is a wsg-closed set contained in the open set U, since sÍl. (clm(intm(f(A))) Í U 
where U is supra open set in Y.  So, f(A) is wsg-closed in Y. 
 

Corollary 5.4: Let (X, t) and (Y, s) be two topological spaces with sÍl. If a map f:X®Y is continuous 
and supra closed and A is wsg-closed then f(A) is wsg-closed in Y.   
 

Theorem 5.5: Let (X, t) and (Y, s) be two topological spaces with sÍl.  If f: X®Y is continuous, wsg-
closed map from a normal space X into a space Y then Y is supra normal. 
Proof: Let A and B be disjoint closed sets in Y then f

-1
(A) and f

-1
 (B) are disjoint closed sets of X.  Since X 

is normal there are disjoint open sets U, V in X  such that f
-1
(A) Í U and   f

-1
(B) Í V.  Since f is wsg-closed 

by Theorem 5.2, there are wsg-open sets G and H in Y such that A Í G, B Í H and f 
-1 

(G) Í U and f
-1
(H) 

Í V.  Since U and V are disjoint intlG), intl (H) are disjoint supra open sets.  Since G is wsg-open, A is 

closed A Í G, A Íintl(G) similarly B Íintl(H)  Since sÍl implies A , B are supra closed. Hence Y is supra 
normal. 
 

Theorem 5.6: Let (X, t), (Y, s) and (Z, ν) be three topologies and ν Íh.  If f : (X, t)®(Y,s) is closed and 

h: (Y, s) ®(Z, h) is wsg-closed then hof : (X, t)®(Z, h) is wsg-closed. 
Proof: Let V be a closed set in X. Then f(H) is closed in Y and (hof) (H) = h(f(H)) is wsg-closed as h is 
wsg-closed. Thus hof  iswsg-closed.  
 

Definition 5.7: Let (X, t) and (Y, s) be two topological space with tÍm and sÍl.  A map f : (X, m)®(Y, l) 
is said to be wsg-irresolute map if the inverse image of every wsg-open (resp. wsg-closed) is wsg-open 
(resp.  wsg-closed) in X. 
 

Theorem 5.8: Let (X,t) (Y,s) and (Z, ν) be three topological spaces with tÍm and sÍl.  Let f: X®Y is 

wsg-irresolute and g: Y®Z is wsg- continuous then gof: X®Z is wsg - continuous. 
Proof: Let V be an open set in Z then   (gof)

-1
(V) = (f

-1
og

-1
)(V) = f

-1
(g

-1
(V)) = f

-1
(U), where    U=g

-1
(V) is 

wsg-open in Y, as g is wsg-continuous. Since f is wsg-irresolute,  f
-1
(U) is wsg-open in X. Thus gof is wsg-

continuous.   
 

Theorem 5.9: Let (X, t), (Y, s) and (Z, ν) be three topological spaces with tÍ µ and sÍl.  Let f : X®Y is 

wsg-irresolute and g : Y®Z is wsg-open then gof : X®Z is wsg-open. 
Proof: Let V be an open set in Z.  Consider (gof)

-1
(V) = (f

-1
og

-1
)(V) = f

-1
(g

-1
(V) = f

-1
(U) where U=g

-1
(V) is 

wsg - open in Y as g is wsg-open.  Since f is wsg-irresolule, f
-1
(U) is wsg - open in X.  Thus gof is wsg-

open. 
 

Theorem 5.10: Let (X, t), (Y, s) and (Z, ν) be three topological spaces with tÍm, sÍl and ν Íh.  Let f: 

X®Y, h: Y®Z be such that hof: X®Z is wsg-closed map 
(i) If f is continuous and surjective, then h is wsg-closed. 
(ii) If h is wsg-irresolute and injective, then f is wsg-closed. 
Proof: 
(i) Let H be closed set of Y. Since f

-1
(H) is closed in X. hof (f

-1
 (H)) is wsg-closed in Z and hence 

h(H) is wsg-closed in Z.  Thus h is wsg - closed map. 
(ii) Let F be closed set of X then (hof) (F) is wsg-closed in Z and h

-1
((hof)) f(F) is wsg closed in Y.  

Since h is wsg-irresolute and injective, f(F) = h
-1
(hof)(F)) is wsg-closed in Y.  Therefore f is wsg-closed 

map. 
 

Theorem 5.11: Let (X,t) (Y,s) and (Z, ν) be three topological space with tÍm, sÍl, ν Íh.  Let f : X®Y be 

wsg-irresolute and g: Y®Z is supra a-irresolute then gof: X®Z is wsg - irresolute. 
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 Proof: Let V be an open set in Z. Then V is a-open in Z. Now (gof)
-1
(V) = (f

-1
og

-1
) (V) =   f 

-1  
(g

-1
(V)) = f

-

1
(U) where U = g

-1
(V).  As g is supra a-irresolute, U is supra a-open and hence wsg- open in Y. Since f is 

wsg-irresolute, f
-1
(U) is wsg-open in X. Thus gof is wsg-irresolute. 

 

Theorem 5.12: Let (X, t) and (Y, s) be two topological space with tÍm, sÍl, f : X ®Y  is wsg-irresolute 
then it is wsg-continuous. 
Proof: Let F be any closed set in Y.  Then F is wsg-closed in Y.  As f is wsg-irresolute,    f 

-1
(F) is wsg-

closed in X.  Therefore f is wsg-continuous. 
 

Example 5.13: Let X=Y={a, b, c, d} with = {X, j, {b, d}, m={X, j, {a, d}, {b, d} {a, b, d}, {a, c, d}}, s = {Y,j, 

{a, b}and l= {Y,j, {a, b}, {c, d}, {a, c, d} {b, c, d}}.  Let f : (X, m)®(Y, l) be identify map. Since inverse 
image of closed set {c, d} is {c, d} in Y which is wsg-closed in X. Then f is wsg-continuous but the inverse 
image of wsg-closed {a, c, d} in Y is {a, c, d} which is not wsg-closed in X.  Thus f is not wsg-irresolute.   
 

Definition: 5.14: Let (X,t) and (Y,s) be two topological space with tÍm and sÍl.  A map f: X®Y is supra 
wsg*-continuous if inverse image of each supra open set in Y is wsg open in X. 
 

Theorem 5.15: Let (X,t) and (Y,s) be two topological spaces with tÍm.  If a bijection map f: X®Y is 

supra open and wsg* continuous, then f is wsg-irresolute  

Proof: Let A be a wsg-closed in Y.  Let        f-1(A) Í U where U is open set in X.  Therefore, A Íf(U). Since 

f(U) is supra open and A is wsg-closed  in Y, clm(intm(A)) Í  f(U) holds and hence f-1(clm(intm(A)) Í U.  

Since f is wsg*-continuous and clm(intm(A)) is supra closed in Y, clm(intm(f-1(clmintm(A)) ÍU and so 

clm(intµ(f-1(A))) Í U. Therefore    f-1 (A) is wsg –closed. Hence f is wsg - irresolute. 
 

Theorem 5.16: Let (X,t), (Y,s) and (Z,u) are three topological special with tÍm, sÍl and uÍh if f 

X®Yandg : Y®Z  are both wsg-irresolute.Then  gof : X®Z is wsg-irresolute  

Proof: If A Í Z is wsg - open, then g
-1
 (A) is wsg-open se in Y. Because g is wsg-irresolute.  Consequently 

since f is wsg - irresolute f
-1
(g

-1
(A)) = (gof)

-1
 (A) is wsg - open in X.  Hence gof is wsg-irresolute mapping 

 

Corollary: If the mapping f : X®Y is wsg-irresolute and the mapping g: Y®Z is wsg-continuous then 

gof: X®Z is wsg-continuous mapping. 
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