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INTRODUCTION

In 1970, Levine [15] introduced the concept of generalized closed (briefly, g-closed) sets of a topological space. Bhattacharrya 

and Lahiri [4] defined and studied the notion of sg- closed sets. In 1990, Arya and Nour [2] introduced the concept of gs- closed 

sets. Veera Kumar [21] defined and studied the notion of *g -closed sets. The notion of s*g - closed sets was defined by El-

Maghrabi and Nasef [12]. The purpose of the present paper is to define and investigate the concept of strongly generalized star 

semi-closed sets. Some notions are introduced and investigated via a strongly generalized star semi-closed set such as : strongly 

generalized star semi- continuity, strongly generalized star semi-irresoluteness, strongly generalized star semi- closed and strongly 

generalized star semi- homeomorphism maps.  

PRELIMINARIES

Throughout this paper, spaces always mean topological spaces on which no separation axiom is assumed unless explicitly stated. 
Let X be a space and A be a subset of X . The closure of A and the interior of A are denoted by cl (A) and int(A) respectively . A 
subset A of X is said to be regular-open[19] (resp. semi - open[14], pre-open[17],Q-set[13]) if int(cl(A))A (resp.

int(A))cl(AÕ , cl(A)),int(AÕ (int(A))cl(cl(A))int ). A subset A of X is said to be semi – closed if AX- is 

semi – open or, equivalently, if Acl(A))int( Õ [8]. The family of all semi – open (resp. semi-closed) sets will be denoted by  

τ)(X,SO (resp. τ))(X,SC . The intersection (resp. the union) of all semi- closed (resp. semi-open) sets containing (resp. contained 

in) A is called the semi – closure (resp. the semi - interior) of A and will be denoted by cl(A)s- (resp. int(A)s- ).

Definition 2.1. A subset of a space τ)X,( is called:

1- a generalized closed ( briefly, g-closed)  [15] set if U(A)cl Õ whenever UA Õ and U is open, 

2- a semi generalized-closed (briefly, sg-closed) [4] set if Ucl(A)s Õ- whenever UA Õ and U is semi- open,

3- a generalized semi-closed (briefly, gs-closed)[2] set if Ucl(A)s Õ- whenever UA Õ and U is open,

4- a strongly generalized semi-closed (briefly, s*g -closed) [12] set if Ucl(A)s Õ- whenever UA Õ and U is g-open,
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5- a *g -closed [21] set if U(A)cl Õ whenever UA Õ and U is g-open.

Remark 2.1. The complement of g-closed (resp.sg- closed, gs-closed, s*g -closed, *g -closed) is called g-open (resp. sg-open, gs-

open, s*g - open, *g -open).

Definition 2.2. A mapping σ)(Y,τ)(X,:f Æ is called g-continuous[3] (resp. sg- continuous [20], gs- continuous [11], *g -

continuous [21]) if (V)f 1- is g-closed (resp. sg-closed, gs-closed, *g -closed ) in τ)X,( for every closed set V of σ)(Y, .

Definition 2.3. A mapping σ)(Y,τ)(X,:f Æ is said to be:

(i) g-closed [16] (resp. sg-closed [11], gs- closed [11]) if f(V) is g-closed (resp. sg-closed, gs-closed) in σ)(Y, for  every 

closed set V of τ)X,( .

(ii) g-open [16] (resp. sg-open [11], gs- open [11]) if f(V) is g- open (resp. sg- open, gs- open) in σ)(Y, for  every open set V 

of τ)X,( .

Definition 2.4. A bijective mapping σ)(Y,τ)(X,:f Æ is said to be: 

(i) semi homeomorphism(B) [5] if f is semi-continuous and semi-open,
(ii) semi generalized –homeomorphism[10] (briefly, sg- homeomorphism ), if f is sg-continuous and sg-open,
(iii) generalized semi-homeomorphism[10] (briefly, gs- homeomorphism ), if f is gs-continuous and gs-open.

Lemma 2.1 [7,8,9]. If A and B are two subsets of X , then the following statements are hold: 
(i) s-cl (A) ( resp. s- int (A)) is semi – closed (resp. semi- open),
(ii) A is semi – closed ( resp. semi – open) iff cl(A)sA - (resp. int(A)sA - ), 

(iii) int(A)sXA)(Xcls ---- and cl(A)sXA)(Xints ---- ,

(iv) cl(A)sA -Õ , Aint(A)s Õ- ,

(v) -- cl(A))cl(ss cl(A)s- .

Corollary 2.1 [1]. Let A be a subset of a space τ)(X, . Then (cl(A))intA(A)cls U- .

3. More on  strongly s*g -closed sets.

Definition 3.1 A subset A of a space X is called a strongly generalized star semi-closed (briefly, strongly s*g -closed) set, if 

U(A)cls Õ- whenever UA Õ and U is gs-open in τ)(X, .

A subset B of a space τ)(X, is called a strongly generalized star semi-open (briefly, strongly s*g -open) set, if BX- is 

strongly generalized star semi-closed in τ)(X, . 

Remark 3.1. The concepts of g-closed (resp. *g -closed) and strongly s*g -closed sets are independent.

Example 3.1. If  X={a,b,c,d} with two topologies 1τ , 2τ on X such that : 1τ ={X,  φ ,{a},  {a,b}}, 2τ ={X, φ , 

{a},{b,c},{a,b,c}}  , then: 

(1) a subset A={b} of X on 1τ is strongly s*g - closed but not g-closed and a subset B={a,b,d} of X on 1τ is g-closed but not 

strongly s*g -closed.

(2) a subset C={a} of  X on  2τ is strongly s*g -closed but not *g -closed and a subset D={b,d} of X on 2τ is *g -closed but 

not strongly s*g -closed.

Remark 3.2. By Definition 3.1 and Remark 3.1, we obtain the following diagram. 
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closed                 *g -closed                  g-closed                             gs-closed              

semi – closed            strongly s*g -closed                        s*g -closed 

sg-closed

However , the converses are not true in [2,9,12,21] and by the following examples . 

Example 3.2. If X = {a,b,c,d} with topologies 1τ , 2τ on X such that:

1τ ={X, φ ,{c,d}}, 2τ ={X, φ ,{c},{c,b},{b,c,d}}, then a subset A= {a,b,c} of X on 1τ is strongly s*g - closed but not semi–

closed. While, a subset B={a,c} of X on  2τ is s*g -closed but not strongly s*g - closed.

Example 3.3. Let X= { a,b,c} with topologies 1τ , 2τ on X such that 

1τ =  { X, φ , {a,b},{c}}, 2τ ={X, φ ,{a},{a,b}}. Then, a subset C={a} of X on 1τ is sg-closed but not strongly s*g -closed. 

But a subset D ={a,c} of X on 2τ is gs-closed but not strongly s*g -closed. 

Remark 3.3. The union of two strongly s*g -closed sets need not be strongly s*g -closed. Let X  ={a,b,c,d} with  topology τ ={X, 

φ ,{a},{b},{a,b}}. Then, the subsets A={a} and B={b} are strongly s*g -closed but their union is not strongly s*g -closed. 

Theorem 3.1. A subset A of a space τ)X,( is strongly s*g -closed if and only if every gs - open set G containing A, there exists 

a semi – closed set F such that GFA ÕÕ . 

Proof . Necessity. Let A be a strongly s*g -closed set , GA Õ and G be gs – open. Then Gcl(A)s Õ- .  Set, Fcl(A)s - . 

Hence, there exists a semi – closed set F such that GFA ÕÕ .

Sufficiency . Assume that GA Õ and G is a gs – open set of X. Then by hypothesis, there exists a semi – closed set F such that 

GFA ÕÕ , therefore , Gcl(A)s Õ- . So, A is strongly s*g -closed. 

Theorem 3.2. Let A be a strongly s*g -closed set of X . Then Acl(A))(s -- does not contain any non empty g - closed set . 

Proof. Let F be a g - closed set such that Acl(A))(sF --Õ . Then  AXF -Õ this implies that FXA -Õ . Since,  A is 

strongly s*g - closed and FX- is g - open , then FXcl(A)-s -Õ , that is cl(A))(sXF --Õ , hence 

φcl(A)))(s(Xcl(A)sF ---Õ I . This shows that φF . 

The converse of the above theorem may not be true as is shown by the following example.

Example 3.4. In Example 3.1, if A={a,b,d}is a subset of X on a topology 2τ , then {c}Acl(A))(s -- does not contain any 

non empty g-closed set.

Corollary 3.1. Let A be a strongly s*g -closed set of X . Then Acl(A))(s -- does not contain any non empty gs - closed set . 

Proof. Obvious.

Corollary 3.2. Let A be a strongly s*g - closed set . Then A is semi - closed if and only if Acl(A))(s -- is gs - closed. 

Proof . Necessity . Assume that A is strongly s*g - closed and semi - closed sets. Then Acl(A)s- and hence 

Acl(A))(s -- = φ which is gs - closed. 

Sufficiency. Suppose that Acl(A)s -- is gs - closed and A is strongly s*g -closed . Then by Corollary 3.1 , Acl(A)s --
does not contain any non empty gs - closed subset of X. Hence A is semi - closed. 

Theorem 3.3. For each XxŒ , then {x} is gs- closed or its complement {x}X- is strongly s*g - closed .
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Proof. Suppose that {x} is not gs- closed. Then its complement is not gs- open . Since,  X is the  only gs- open set containing  
{x}X- ,that is , X{x})cl(Xs Õ-- holds. This implies that {x}X- is strongly s*g - closed . 

Proposition 3. 1. If A is a strongly s*g -closed set and cl(A)sBA -ÕÕ , then B is strongly s*g - closed. 

Proof . Let B ÕU and U be a gs- open set of X . Then AÕU. Since , A is strongly s*g - closed , hence Ucl(A)s Õ- , but 

cl(A)sB -Õ . Then Ucl(B)s Õ- . Hence , B is strongly s*g - closed . 

Proposition 3. 2. If τ)X,( is a topology space and XA Õ , then A is semi – closed, if one of the following two cases hold : 

(1) If A is strongly s*g -closed and gs-open.

(2) If A is strongly s*g -closed and open. 

Theorem 3.4. Let A be a subset of a space X, the following are equivalent:
(i) A is regular – open,
(ii) A is open and strongly s*g -closed. 

Proof. (i) →(ii). Let U be a gs-open set containing A and A be a regular-open set. Then, UA(cl(A))intA ÕU . So, 

Ucl(A)s Õ- and therefore A is strongly s*g -closed. 

(ii)→ (i). Since, A is an open and a strongly s*g -closed sets, then by Proposition 3.2(2), A is semi-closed. But, A is pre-open . 

Therefore, A is regular-open. 

Theorem 3.5. If A is a subset of a space X, the following are equivalent:
(i) A is clopen,
(ii) A is open, a Q-set and strongly s*g -closed. 

Proof. (i) →(ii). Since, A is clopen, hence A is both open and a Q- set. Let U be a gs-open set containing A. Then, 
U(cl(A))intA ÕU and so  Ucl(A)s Õ- . Hence, A is strongly s*g -closed.

(ii)→ (i) . Hence by Theorem 3.4, A is regular-open. Since, every regular-open set is open, then A is a Q-set, hence A is closed. 
Therefore, A is clopen. 

Theorem 3.6. For a subset A of a space X, the following statements are equivalent : 
(i) A is strongly s*g - open, 

(ii) For each gs-closed set XFÕ contained in A, int(A)sF -Õ , 

(iii) For each gs-closed set XFÕ contained in A, there exists a semi -open set XG Õ such that AGF ÕÕ .

Proof. (i) →(ii). Let AFÕ and F be a gs- closed set . Then FXAX -Õ- which is gs-open. Hence, FXA)(Xcls -Õ-- . 

Therefore by Lemma 2.1, (iii) , int(A)sF -Õ . 

(ii)  → (iii) . Let AFÕ and F be a gs-closed set. Then by hypothesis, int(A)sF -Õ .  Set  Gint(A)s- , hence  

AGF ÕÕ . 

(iii) →(i). Let UAX Õ- and U be a gs-open set .Then AUX Õ- and by hypothesis, there exists a semi-open set G such 

that AGUX ÕÕ- , that is , UGXAX Õ-Õ- . Therefore, by Theorem 3.1, AX- is strongly s*g - closed . Hence, A 

is strongly s*g -open.  

Lemma 3.1. Let XA Õ be a strongly s*g -closed set. Then Acl(A)s -- is strongly s*g - open. 

Proof. Let F be a gs- closed set such that Acl(A))(sF --Õ . Since A is strongly s*g -closed, then by Corollary 3.1, φF . 

Therefore, A)cl(A)(sintsφ ---Õ . Hence, by Theorem 3.6, Acl(A)s -- is strongly s*g - open.

4. Strongly s*g -continuous mappings.

Definition 4.1. A mapping σ)(Y,τ)(X,:f Æ is called a strongly generalized star semi-continuous (briefly, strongly s*g -

continuous) mapping if the inverse image of each closed set in Y is strongly s*g -closed in X.

Definition 4.2. A mapping σ)(Y,τ)(X,:f Æ is called strongly generalized star semi-irresolute (briefly, strongly s*g -

irresolute ) if,  (U)f 1- is strongly s*g -closed in τ)(X, , for every strongly s*g -closed set U of σ)(Y, .

Lemma 4.1. (1) Every semi- continuous mapping is strongly s*g -continuous.
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(2) Every strongly s*g -continuous mapping is sg- continuous  (resp. gs-continuous ).

Remark 4.1.The concept of strongly s*g -continuous and g-continuous (resp. *g -continuous ) mappings are independent, as is 

shown by the following examples.

Example 4.1. Let d}c,b,{a,X , c}b,{a,Y with two topologies {a}}φ,{X,τX , {a}}φ,{Y,τY and a mapping

)τ(Y,)τ(X,:f YX Æ is defined by bf(a) , cf(b) and af(d)f(c) , then f is g-continuous but not  strongly

s*g -continuous.

Example 4.2. If c}b,{a,YX with topologies.

(i) b}}{a,{b},{a},φ,{X,τX , b}}{a,{a},φ,{Y,τY ,then a mapping )τ(Y,)τ(X,:f YX Æ which is defined by cf(a) , 

af(b) and bf(c) is strongly s*g -continuous but not g-continuous.

(ii) b}}{a,{b},{a},φ,{X,τX , c}}{b,φ,{Y,τY ,then a mapping )τ(Y,)τ(X,:f YX Æ which is defined by 

bf(a) , af(b) and cf(c) is strongly s*g -continuous but not *g -continuous.

(iii) b}}{a,{a},φ,{X,τX , c}}{b,φ,{Y,τY ,then a mapping )τ(Y,)τ(X,:f YX Æ which is defined by 

af(c)f(a) and bf(b) is *g - continuous but not strongly s*g -continuous . 

Remark 4.2. By Lemma 4.1 and Remark 4.1, we have the following diagram.

continuity         *g - continuity        g- continuity                  gs-continuity  

semi-continuity         strongly s*g -continuity               sg- continuity

The converses of this implication is not true in [6,11,14,21]  and by the following examples.

Example 4.3. Let c}b,{a,YX ,with topologies b}}{a,φ,{X,τX , c}}{b,φ,{Y,τY and a mapping 

)τ(Y,)τ(X,:f YX Æ be defined by af(c)f(a) and bf(b) . Then f is strongly s*g - continuous but not semi-

continuous.

Example 4.4. If c}b,{a,X , {c}}b},{a,φ,{X,τX , and a mapping )τ(X,)τ(X,:f XX Æ is defined as af(a) ,

cf(b) and bf(c) , hence f is gs- continuous and sg- continuous but not strongly s*g - continuous.

Theorem 4.1. A mapping σ)(Y,τ)(X,:f Æ is strongly s*g - continuous iff the inverse image of each open set in Y is strongly

s*g -open in X.

Proof. The necessity. Let YG Õ be an open set. Then, GY- is closed , hence, by hypothesis, G)(Yf 1 -- is a strongly s*g -

closed set. Therefore, (G)f 1-
is strongly s*g -open. 

The sufficiency.  Let YFÕ be a closed set . Then, FY- is open , hence by hypothesis, F)(Yf 1 -- is a strongly s*g -open 

set. Thus (F)f 1-
is strongly s*g -closed. So, f is strongly s*g - continuous.

Lemma 4.2. Every strongly s*g - irresolute mapping is strongly s*g -continuous. 

Example 4.5. Let c}b,{a,YX with two topologies  b}}{a,{a},φ,{X,τX , b}}{a,φ,{Y,τY and a 

mapping )τ(Y,)τ(X,:f YX Æ be defined by bf(a) , af(b) and cf(c) . Then, f is strongly s*g -continuous but not 

strongly s*g - irresolute. 

Remark 4.3. The composition of two strongly s*g - continuous mappings may not be strongly s*g - continuous the following 

example shows this fact. 
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Example 4.6. Let c}b,{a,ZX and d}c,b,{a,Y with the topologies {a}}φ,{X,τX , c}}{a,φ,{Y,τY

, {c}}φ,{Z,τZ , a mapping f from )τ(X, X to )τ(Y, Y is the identity map  and a mapping  )τ(Z,)τ(Y,:g ZY Æ is defined 

by ag(a) , bg(d)g(b) and cg(c) . Then, f and g are strongly s*g - continuous, but fg o is not strongly s*g -

continuous.

In the next theorem , we give the necessarily condition which satisfying the composition of two strongly s*g - continuous 

mappings is also strongly s*g - continuous.

Theorem 4.2. Let )τ(Y,)τ(X,:f YX Æ and  )τ(Z,)τ(Y,:g ZY Æ be two mappings . Then, )τ(Z,)τ(X,:fg ZX Æo is 

strongly s*g - continuous if one of the following  conditions are satisfied.

(i) f is strongly s*g - continuous and g is continuous,

(ii) f is semi- continuous and g is continuous,

(iii) f is strongly s*g -irresolute and g is strongly s*g -continuous.

Proof. (i) Let ZFÕ be a closed set and g be a continuous mapping . Then, Y(F)g 1 Õ- is closed . But, f is strongly s*g -

continuous, then X(F))(gf 11 Õ-- is strongly s*g -closed.  Therefore, (F)f)(g 1-o is strongly s*g -closed in X.

(ii) If  V is a closed subset of Z , then Y(V)g 1 Õ- is closed . But, f is semi- continuous, then f is strongly s*g - continuous, 

hence (V)f)(g 1-o is strongly s*g -closed in X.   

(iii) Let V be a closed subset of Z and g is strongly s*g -continuous. Then, Y(V)g 1 Õ-
is strongly s*g -closed. But, f is 

strongly s*g -irresolute, then X(V))(gf 11 Õ-- is strongly s*g -closed. Hence, fg o is strongly s*g -continuous.

5. Strongly s*g -closed mappings.

Definition 5.1. A mapping σ)(Y,τ)(X,:f Æ is called strongly generalized star semi-closed (resp. strongly generalized star 

semi-open) (briefly, strongly s*g -closed and strongly s*g -open) if the image of each closed (resp. open) set of X is strongly s*g -

closed (resp. strongly s*g -open) in Y.

Remark 5.1. The g-closed (resp. g-open) and strongly s*g -closed (resp. strongly s*g -open) mappings are independent. The 

following examples show this remark.

Example 5.1. Let d}c,b,{a,YX and {a}}φ,{X,τX , c}}b,{a,c},{b,{a},φ,{Y,τY be two topologies on X,Y 

respectively . Then, the mapping )τ(Y,)τ(X,:f YX Æ which is defined by cf(a) , af(b) , bf(c) and df(d)
is g-closed (resp. g-open) but not strongly s*g -closed  (resp. strongly s*g -open).

Example 5.2. Let d}c,b,{a,YX with two topologies d}}c,{b,φ,{X,τX and

c}}b,{a,c},{b,{a},φ,{Y,τY . Then, the identity mapping from )τ(X, X into )τ(Y, Y is strongly s*g -closed  (resp. 

strongly s*g -open) but not g-closed (resp. g-open).

Remark 5.2. It is clear that a strongly s*g -closed (resp. strongly s*g -open) mapping is weaker than semi-closed (resp. semi-open) 

and stronger than each of sg-closed (resp.sg-open). The implications between these new types of mappings and other 
corresponding ones are given by the following diagram.

closed                                   g-closed                               gs-closed
(open)                                   (g-open)                               (gs-open)        

semi-closed              strongly s*g -closed        sg-closed

(semi-open)             (strongly s*g -open)       (sg-open) 

The converses of these implications are not true in [11,16,18] and by the following examples.
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Example 5.3. If d}c,b,{a,YX and b}}{a,{a},φ,{X,τX , d}}{c,φ,{Y,τY , then a mapping 

)τ(Y,)τ(X,:f YX Æ which defined by  cf(a) , df(b) , af(c) and bf(d) is strongly s*g -closed (resp. strongly

s*g -open ) but it is not semi-closed (resp. semi-open).

Example 5.4. If c}b,{a,YX with two topologies {c}}b},{a,φ,{X,τX and c}}{b,{a},φ,{Y,τY , then a 

mapping )τ(Y,)τ(X,:f YX Æ which is defined by af(a) , cf(b) and bf(c) is gs-closed (resp. gs-open) and sg-

closed (resp. sg-open) but not strongly s*g -closed (resp. strongly s*g -open ).

Theorem 5.1. For a bijective mapping σ)(Y,τ)(X,:f Æ , the following statements are equivalent :

(i) f is strongly s*g -closed,

(ii) f is strongly s*g -open,

(iii)
1f -

is strongly s*g -continuous.

Proof. (i)→(ii). Let  XG Õ be an open set . Then, GX- is closed and by hypothesis, G)f(X- is strongly s*g -closed. Since, 

f is bijective, hence f(G)Y - is strongly s*g -closed. Therefore, f(G) is strongly s*g -open.

(ii)→(iii). If XG Õ is an open set, then f(G)is strongly s*g -open in Y. Since, f is bijective, hence (G))(f 11 --
is strongly

s*g -open in Y. Therefore, 
1f -

is strongly s*g -continuous.

(iii) →(i). Let XFÕ be a closed set. Then, (F))(f 11 --
is strongly s*g -closed in Y. But, f is bijective, hence f(F) is strongly

s*g -closed in Y. So, f is strongly s*g -closed.

Theorem 5.2. A mapping σ)(Y,τ)(X,:f Æ is strongly s*g -open(resp. strongly s*g -closed) iff for any subset A in σ)(Y, and 

any closed (resp. open) set F in τ)(X, containing (A)f 1- , there exists a strongly s*g -closed (resp. strongly s*g -open) subset B of 

σ)(Y, containing A such that F(B)f 1 Õ-
.

Proof. The necessity. Let σ)(Y,τ)(X,:f Æ be a strongly s*g -open mapping and F be a closed set containing (A)f 1- where 

YA Õ . Then, F)f(X- is strongly s*g -open in Y. Set, BF)f(XY -- . Since, F(A)f 1 Õ-
, hence

(A)fXFX 1--Õ- , therefore, AYF)f(X -Õ- . Then,  BF)f(XYA --Õ , where, F)f(XYB -- , then 

---- F))f(X(Yf(B)f 11 FF))f(X(fX 1 Õ-- -
. Hence, F(B)f 1 Õ-

.

The sufficiency. Let U be an open set in X. Then, UX- is closed such that UXf(U))(Yf 1 -Õ--
. By hypothesis, 

there exists a strongly s*g -closed set B containing f(U)Y - , that is, Bf(U)Y Õ- ….(1). Also, since, 

UX(B)f 1 -Õ- , then BY(B))ff(Xf(U) 1 -Õ-Õ -
this implies that f(U)YB -Õ …(2) . Hence, from 

(1),(2) we have f(U)YB - which is strongly s*g -closed. So, f(U) is strongly s*g -open. Therefore, σ)(Y,τ)(X,:f Æ is 

strongly s*g -open.

By similarly, we can prove this theorem for a case, if, σ)(Y,τ)(X,:f Æ is strongly s*g -closed.

Remark 5.3. The composition of two strongly s*g -closed (resp. strongly s*g -open) mappings may not be strongly s*g -closed 

(resp. strongly s*g -open). The following examples show this fact.

Example 5.5. Let d}c,b,{a,ZYX with topologies d}}c,{a,b},{a,{a},φ,{X,τX , c}}b,{a,c},{b,{a},φ,{Y,τY

and d}}{c,φ,{Z,τZ . Then, a mapping )τ(Y,)τ(X,:f YX Æ which defined by af(a) , df(b) , bf(c) and

cf(d) and a mapping  )τ(Z,)τ(Y,:g ZY Æ which also defined by ag(b)g(a) , cg(c) and bg(d) are 

strongly s*g -closed, but fg o is not strongly s*g -closed.

Example 5.6. Let d}c,b,{a,ZYX with topologies d}}c,{a,b},{a,{a},φ,{X,τX , c}}b,{a,c},{b,{a},φ,{Y,τY

and d}}{c,φ,{Z,τZ . Then, a mapping )τ(Y,)τ(X,:f YX Æ which defined by af(a) , df(b) , cf(c) and
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bf(d) and a mapping  )τ(Z,)τ(Y,:g ZY Æ which also defined by cg(c)g(a) , dg(b) and bg(d) are 

strongly s*g -open, but fg o is not strongly s*g -open.

In the following , we give the conditions under which the composition of two strongly s*g -closed (resp. strongly s*g -open) 

may be strongly s*g -closed (resp. strongly s*g -open).

Theorem 5.3. Let )τ(Y,)τ(X,:f YX Æ and )τ(Z,)τ(Y,:g ZY Æ be two mappings.  Then, the following statements are hold:

(i) If, f is closed (resp. open) and g is strongly s*g -closed (resp. strongly s*g -open), then fg o strongly s*g -closed (resp. 

strongly s*g -open).

(ii) If fg o is strongly s*g -closed (resp. strongly s*g -open) and f is surjective continuous, then g is strongly s*g -closed (resp. 

strongly s*g -open).

(iii) If fg o is closed (resp. open) and g is injective strongly s*g -continuous then, f is strongly s*g -closed (resp. strongly s*g -

open).

Proof. (i) Let G be a closed subset of X. Then, f(G)is closed in Y. But , g is strongly s*g -closed, then g(f(G)) is strongly s*g -

closed in Z. Therefore, f(G)g o is strongly s*g -closed.

(ii) If F is closed set in Y, then (F)f 1- is closed in X. Hence, by hypothesis, (F))f)(f(g 1-o is strongly s*g -closed. Since, f is 

surjective, then (F)g is strongly s*g -closed. Therefore, g is strongly s*g -closed.

(iii) If F is closed set in X, then f(F)g o is closed in Z. Hence, by hypothesis, f)(F))((gg 1 o- is strongly s*g -closed. Since, g is 

injective, then f(F) is strongly s*g -closed. Therefore, f is strongly s*g -closed.

6. strongly s*g -homeomorphisms.

Definition 6.1. A bijection σ)(Y,τ)(X,:f Æ is called a strongly s*g -homeomorphism if f is both strongly s*g -continuous 

and strongly s*g -open.

Remark 6.1. (1)Every semi-homeomorphism(B) is strongly s*g -homeomorphism.

(2) Every strongly s*g -homeomorphism is  sg- homeomorphism (resp. gs-homeomorphism).

The converse of above remark is not true as is shown by the following examples.
Example 6.1. Let d}c,b,{a,YX with two topologies

d}}{c,φ,{X,τX and b}}{a,{b},{a},φ,{Y,τY . Then, a mapping )τ(Y,)τ(X,:f YX Æ which defined by df(a) , cf(b)
, af(c) and bf(d) is strongly s*g -homeomorphism but not semi-homeomorphism(B).

Example 6.2. If  c}b,{a,X with  topology {c}}b},{a,φ,{X,τX and, then a mapping )τ(X,)τ(X,:f XX Æ which defined by 

af(a) , cf(b) and bf(c) is sg- homeomorphism and gs- homeomorphism but not strongly s*g - homeomorphism.    

By Remark 6.1 and the above examples we obtain the following diagram.

homeomorphism              semi- homeomorphism(B)  

strongly s*g - homeomorphism                                            

sg- homeomorphism                  gs- homeomorphism

Proposition 6.1. Let σ)(Y,τ)(X,:f Æ be a bijective and strongly s*g -continuous map. Then, the following statements are 

equivalent:

(i) f is strongly s*g -open,
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(ii) f is strongly s*g -homeomorphism,

(iii) f is strongly s*g -closed.           

Proof. (i)→(ii). It is clear from Definition 6.1.

(ii)→(iii). Since, f is strongly s*g -homeomorphism, then f is strongly s*g -open. But, f is bijective , hence by Theorem 5.1, f is 

strongly - s*g closed.

(iii)→(i). Obvious. 

Remark 6.2. The composition of two strongly s*g - homeomorphism mappings may not be strongly s*g - homeomorphism. The 

following example shows this fact.

Example 6.3. Let c}b,{a,ZYX with topologies {a}}φ,{X,τX
, c}}{a,φ,{Y,τY and {c}}φ,{Z,τZ .Then, a 

mapping )τ(Y,)τ(X,:f YX Æ which defined by cf(a) , bf(b) and af(c) and a mapping )τ(Z,)τ(Y,:g ZY Æ
which also defined by cg(a) , bg(b) and ag(c) are strongly s*g -homeomorphism, but fgo is not strongly s*g -

homeomorphism .
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