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Abstract  

In this paper, we introduce a new type of closed sets in 

bitopological space   ,,, 21 X  used it to construct new 

types of normality, and introduce new forms of continuous 

function between bitopological spaces. Finally, we proved that 

the our new normality properties are preserved under some 

types of continuous functions between bitopological spaces. 

 

INTRODUCTION AND PRELIMINARIES 

The concepts of regular closed, generalized closed 

(briefly, g -closed), semiopen, regular generalized closed 

(briefly, rgclosed), and generalized semiclosed (briefly, 

gs -closed) sets have been introduced and investigated in 

[1-5]. The concepts of semiopen sets and regular open sets 

have been extended to bitopological spaces [6] 

called ij -semiopen and ij -regular open respectively. The mild 

normality and almost normality have been introduced in [7]. 

A weak form of normal spaces has been introduced in [8] 

called mildly normal spaces. In [9], the author used the 

semiopen sets to define seminormal spaces, recently, in [10] 

the author have continued the study of further properties of 

prenormal spaces and also defined and investigated mildly 

s-normal (resp. almost s -normal) spaces which are 

generalization of both mildly normal (resp. almost normal) 

spaces and s -normal spaces. The concept of generalized 

semiregular closed (briefly, gsr  -closed) sets has been 

introduced in [11]. The concept of binormal spaces has been 

introduced in [12]. In [13,14] extended the concepts of 

g -closed, gs -closed and rg -closed sets, mildly normal 

and almost normal spaces to bitopological spaces. In this 

paper, we extend the concept of  gsr -closed sets to 

bitopological spaces  21,, X  called gsrij  -closed 

sets. Also, we construct a new types of normality in 

bitopological spaces based on ij -semiopen sets 

calledsemibinormal, almostsemibinormal and mildly 

semibinormal. We use the class of gsrij   -closed sets to 

characterization these types of normality and construct new 

types of continuous functions. We prove that the introduced 

binormality properties are preserved under some types of 

continuous functions. Throughout this paper, the following 

abbreviations will be adopted: Let A be a subset of a 

bitopological space  21,, X , the interior (resp. closure) of 

A  with respect to topology i   2,1i   will be denoted 

by  Aiint  (resp.  Acl i
 ). We denote the set of all closed 

sets with respect to the topology i  by  XCi   . 

In what follows, let  }2,1{, ji  and ji  . 

 

 

 

Definition 1.1 [6]. A subset  A   of a bitopological space   21,, X   is said to be 

(1)  ij  -semi open if    .int AclA ij   

(2)  ij  -regular open if    .int AclA ji   

 

The complement of ij  -semi-open (resp. ij -regular open) set is called ij -semi-closed (resp. ij  -regular closed) set. We denote 

the set of all ij -semi-open (resp. ij  -semi-closed, ij  -regular open and ij  regular closed) sets by  XOij s  (resp. 

 XCij s ,  XOij R  and  XCij R  ). 

 

Definition 1.2 [6]. For any bitopological space  21,, X  and XA , ij -semi-interior (resp. ij  -semi-closure) of A  is 

denoted by  Aij sint  (resp. ij  Acl s
 ) and defined as 

    ,:{int XOijFXFAij ss     }AF     

     .},:{resp. AFXCijFXFAclij ss    
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Definition 1.3. A subset A  of a bitopological space  21,, X  is said to be 

(1)  ij -generalized closed [14] (briefly, ij - g -closed) if ,UA      .UAclU j

i    

(2)  ij -regular generalized closed [13] (briefly, ij - rg -closed) if ,UA        .UAclXOijU jR    

(3)  ij -generalized semi-closed [14] (briefly, ij - gs closed) if ,UA      .UAcljiU s

i    

 

Definition 1.4. A subset A  of a bitopological space  21,, X  is said to be ij  -generalized semi-regular closed (briefly, ij  

-gsr-closed) if ,UA        .UAcljiXOijU sR    

The complement of ij - g -closed (resp. ij - rg -closed,  gsij closed and ij - gsr  -closed) set is called ij - g -open (resp. 

rgij  -open, gsij  -open and ij - gsr -open) set and defined in the following lemma. Definition 1.4 is a particular case of 

Definition 8 from Noiri [15]. From Proposition 4 in [15], we obtain the following lemma. 

 

Lemma 1.1. A subset A  of a bitopological space  21,, X  is: 

(1) gij  -open iff ,FA      FAjXCiF  int   

(2) rgij  -open iff ,FA      FAjXCijF R  int   

(3) gsij  -open iff ,FA      FAjiXCiF s  int   

(4) gsrij  -open iff ,FA     FAjiXCijF sR  int   

We denote the set of all gij  -closed (resp. gij  -open,  rgij closed, rgij   -open, gsij  -closed, gsij  -open 

gsrij  -closed and gsrij  -open) sets by   XCij g   (resp.  XOij g ,  XCij rg ,  XOij rg ,  XCij gs , 

 XOij gs ,  XCij gsr   and  XOij gsr  ). 

The arbitrary union of gsrij  -closed sets is an  gsrij closed set. But the intersection of two of gsrij  -closed sets need 

not be an gsrij  -closed set as shown by the following example. 

 

Example 1.1.  Let   ,,,, dcbaX    

         dcbaxbabax ,,,,,,,,,,, 21     

We have      XCdaca gsr21,,,  but        .21,, XCadaca gsr   

 

 

Proposition 1.1. The following diagram shows the relationship between the above different types of closed sets. 

 

Where none of these implications is reversible as shown by the following example. 

 

Example 1.2. Let  dcbaX ,,, , 1     babax ,,,,,  and     .,,,,,2 dcbax     

(Arrows 1, 5)  d    XCXC sg  2112 , but    XCd 2  . 

(Arrows 2, 6)      XCXCa gsrg  1212  but    XCa g12  . 

(Arrow 3)    XCda gs12,  but    XCda s12,   

(Arrow 4) 
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Example 1.3. In Example 1.2. Let  ,,,,, edcbaX    

      ,,,,,,,,,1 cbababaX     

     ,,,,,,,2 deaeaX     

   ,21,, XOcba gsr  but     .21,, XCcba gs   

(Arrow 7) In Example 1.3.    ,21, XOeb gsr  but .    .21, XCeb rg   

 

Remark 1.1.  For any bitopological space  21,, X  we note that: 

(1) The classes   XCij g   and   XCji s   are independent 

(2) The classes   XCij rg   and   .XCij gs   are independent 

 

The following example investigate the previous remark. 

 

Example 1.4. Let  21,, X  as in Example 1.3. 

(1)     XCdcb rg21,,   but     ,21,, XCdcb gs  also ,    XCea gs21,   but     .21, XCea rg   

(2)     , 12 gc e C X    but     XCec s21,  also ,    XCb s21   but     .12 XCb g   

 

 

Theorem 1.1. For any bitopological space  21,, X , XA , the following are holds: 

 

(1) If    i

g XCijA    then   .XCjA    

(2) If    i

gs XCijA    then   .XCjiA s   

(3) If   XCijA rg   and  i     XOij R   then   XCijA g  . 

(4) If   XCijA gsr   and  i     XOij R   then   XCijA gs   

(5) If   XCijA gsr   and     XCjiXCj s   then   XCijA rg   

(6) If   XCijA gs   and     XCjiXCj s   then  XCijA g  . 

 

Proof: obvious. 

 

Theorem 1.2. For any bitopological space  21,, X . If  XCijA gsr  and   BA  Aclji s , then 

 XCijB gsr . 

Proof:  Let UB  ,  XOijU R . Since BA  and  XCij gsr , then    UAclji s  . Since 

 AcljiB s , then we have 

    UAcljiBclji ss  . Consequently  .XCijB gsr   

 

Theorem 1.3. Let  211 ,, X  and  

212 ,, X  be two bitopological spaces. If   1XOijA gsr  and 

 2XOjiB gsr 
, then 

 iiBA ,  .21 XXOjj gsr  
  

Proof: Let  1XOijA gsr , and   212 , XXBAWXOjiB gsr  
 Let  

 iiFWFFF ,21 , 

 21 XXCjj R  
  

Then, there are  11 XCijF R  and   BFAFXCjiF R  

2122 ,,  and so   AjiF sint1   and 

 BjiF sint2  
. 

Hence      BAiijjBjiAijFF sss   int,intint21   

Therefore  21, XXOjjiiBA gsr  
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Some types of ij -near continuous functions 

In this section we introduce two types of continuous functions between bitopological spaces and study their properties. 

 

Definition 2.1 [14].  A function :f    2121 ,,,,  YX   is called: 

(1) ij -semi-continuous if      ,, 1 XCijVfYCiV s 
  

(2) gij  -continuous if      ,, 1 XCijVfYCjV g 
  

(3) gsij  -continuous if      ,, 1 XCijVfYCjV gs 
  

(4) i  -continuous if      ., 1 XCiVfYCiV  
  

 

Definition 2.2. A function :f    2121 ,,,,  YX   is called: 

(1)  gsrsemiij continuous if  YCjiV s ,    XCijVf gsr1
  

(2)   gssemiij continuous if      XCijVfYCjiV gss  1,   

 

Theorem 2.1. The relationship between the previous concepts of continuity of functions between bitopological spaces are stated 

in the following diagram 

Diagram 2.1
 

 

Proof: Straightforward. 

In Diagram 2.1, the arrows are not reversible as one may see the following examples: 

 

Example 2.1 Let  dcbaX ,,, ,  wvuY ,, ,     daax ,,,,1    and  

   ,,,,,,2 dcbax      wvvy ,,,,1    and    uvvy ,,,,2    let .  

:f    2121 ,,,,  YX    

 

(arrows 1, 2)  If f  is defined by  af   wbf   and   ucf  ,   vdf   We have f  is 12  -semi-continuous, but 

it is not 1- continuous. Since there exist    YCu 1  but       XCcuf  11
 Also, f  is g12 -continuous, 

but it is not 2 continuous. Since there exist    YCwu 2,  such that        .2,,,1 XCcbawuf 
  

 

(arrows 3, 4)  If f  is defined by     ubfaf  ,   vcf   and   wdf  . We have f  is  gs12 -continuous, but it 

is not  g12 continuous. Since there exist    YCw 2  but       XCdwf g 121
 Also, f  is not 

21 semi-continuous. Since there exist    YCu 2  such that        .12,1 XCbauf s
  

 

(arrows 5, 6) Example 2.2. Let        ,,,,,,,,,,, 1 baaXwvuYcbaX     

            uvvYwvuYcacX ,,,,,,,,,,,,,, 112   . We have f  is  gs12 -continuous and 

12 semi- GSR continuous but it is not 12 semi gs continuous. 

Since there exist    ,21 YCu s  such that      .121 XCauf gs
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Remark 2.1 For any function    2121 ,,,,:  YXf   we note that: 

(1) gij  -continuous and ij semi- gs -continuous are independent. 

(2) ij semi-continuous and gij  -continuous are independent. 

(3) gsij  -continuous and gsrsemiij  -continuous are independent. 

 

The following example justifies the previous remark. Example 2.3  iii,  [resp.  iviii,  and 2.4  viv, ] investigate 

Remark 2.1 (1) [resp. (2) and (3)]. 

 

Example 2.3. Let    2121 ,,,,:  YXf   as in Example 2.1. 

 i   If f  is defined by       vcfubfaf  ,  and   wdf  . We have f  is  gssemi12 -continuous, but 

it is not  g12 continuous. Since there exist     YCw 2   such that        XCdcwf g 12,1
. 

 ii   If f  is defined by     vcfaf  ,   ubf   and   wdf  . We have f  is gssemi12 -continuous, but 

it is not  g12 continuous. Since there exist    YCw 2  such that       XCdwf g 121
  

 iii   If f  is defined by       vcfubfaf  ,  and   wdf  . We have f  is   semi21 continuous, but it is 

not  g12 continuous. Since there exist    YCw 2   such that       XCdwf g 121
  

 iv   If f  is defined by     vcfaf  ,   wbf  , and   udf  . We have f  is  g12 -continuous, but it is 

not  semi21 continuous.Since there exist     YCv 2  such that       XCcavf s 21,1
  

 v   If f  is defined by       vbfwcfaf  ,  and   udf  . We have f  is  gsrsemi12 -continuous, 

but it is not  g12 continuous Since there exist.    YCw 2  such that       XCcawf gs 12,1
  

 vi   If f  is defined by     udfaf  ,   wbf   and   vcf   We have f  is gs12 -continuous, but it is not 

 gsrsemi12 continuous. Since there exist    YSCu 21  such that       XCdauf gsr 12,1
  

 

Definition 2.3. A function    2121 ,,,,:  YXf   is called: 

(1) Rij  -map if    ,, 1 XOijfYOijV RR  
  

(2) semiij   irresolute if      ,, 1 XCijVfYCijV ss  
  

(3) closedrij   if      YCijGfXCijG RR  , , 

(4) gssemiij  - closed  if      YCjiGfXCijG gss  , , 

(5) closedrgssemiij   if      YCjiGfXCijG gsrs  , . 

 

Lemma 2.1.  For any surjection function    2121 ,,,,:  YXf   the following are equivalent. 

(a) f  is gssemiij  - closed  function. 

(b) For any YB ,  XOijU s  such that   UBf 1
, there exist   YOjiV gs  such that VB   and 

  .1 UVf 
  

 

Proof: Necessity, Let such that  XOijUYB s ,  such that   .1 UBf 
 Since f  is gssemiij  - closed  

function, then    YOjiUf gs  Put  UfV  . Since   UBf 1
, then      VUfBffB  1

 and 

     .11 UUffVf  
  Sufficiency, Let  XOijG s  such that  YCiF  , then   .,1 YFFfG  

  This 

implies that there exist  YOjiV gs  such that VF   and   GVf 1
 . Since  YOjiV gs ,  YCjF   

and VF  . Consequently,   FVij s  int   Since  GfV   then     GfijVijF ss intint  . This implies 

that     YOjiGf gs . Therefore, f  is closedgssemiij   function. 

 

Lemma 2.2.  For any surjection function    2121 ,,,,:  YXf   the following are equivalent. 
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(a) f  is closedrgssemiij   function. 

(b) For any  XOijUYB s ,  such that   UBf 1
, there exist   YOjiV gsr   such that and  VB    and  

  .1 UVf 
  

 

Proof: Similar to Lemma 2.1 

 

Theorem 2.2. Let    2121 ,,,,:  YXf   is  gssemiij continuous (resp.   gsrsemiij continuous) 

function and    2121 ,,,,:  ZYg   is semiij   -irresolute function, then    2121 ,,,,:  ZXgof  , is 

 gssemiij  continuous (resp.  gsrsemiij continuous). 

 

Proof: Let  ZCijV s , since g  is  semiij irresolute, then    YCijVg s1
. Since f  is  

 gssemiij continuous, then       VgofVgf
111   . Consequently, gof   gssemiij continuous. 

 

Some types of normality in bitopological spaces 

In this section, we introduced three concepts of normality in bitopological spaces namely semibinormal, mild semibinormal, and 

almost semibinormal. We give a new characterization of these types of binormality by gsrij  -open sets. 

 

Definition 3.1 [12]. A bitopological space  21,, X  is said to be semibinormal if given disjoint subsets  XCiABA ,,  

and  XCjB  , there are disjoint subsets VU ,  such that jU   , UAV j  ,  and VB  . 

 

Definition 3.2. A bitopological space  21,, X  is said to be semibinormal if given disjoint subsets  XCiABA ,,  and 

 XCjB  , there are disjoint subsets VU ,  such that   ,XOjiU s    UAXOijV s  ,  and VB   . 

 

Theorem 3.1. For any bitopological space  21,, X , the following statements are equivalent: 

(a)  X  is semibinormal; 

(b)  for any disjoint sets  XCiA   and  XCjB  , there exist   XOijU gsr ,  XOjiV gsr  and 

VU  such that UA  and VB  . 

(c)  for any  XCiA  , jG   and AG  , there exists  XOijU gsr  such that   GUcljiUA s  . 

 

Proof:    ba  . Let  XCiA   and  XCjB  , and BA . 

Since X  is semibinormal, then there exist    XOijVXOjiU ss  ,  and  VU  such that UA  and 

VB  , this follows that, there exist   XOijU gsr ,  XOjiV gsr  and VU  such that UA  and  

VB  . 

   cb  . Let   jGXCiA  , , and AG  . Then,  XCiA  ,   XCjGX \  ,    AGX \ . 

Then, there exist  XOijU gsr  ,  XOjiV gsr  and  VU   such that UA and .\ VGX    Since 

 XOjiV gsr ,  XRCjiGX \   and ,\ VGX   then by using Lemma 1.1 (4) we have  

   VUGXVclij s .\  implies    VclijU s
. Consequently,    GVclijXUA s  \  this 

follows that      GVclijXUclijUA ss  \ . Consequently,  UclijUA s . 

   ac  . Let  XCiA  ,  XCjB   and BA . Then,    jBXXCiA  \,  and BXA \ . 

Consequently, there exist   XOijG gsr  such that   BXGclijGA s \ . Since  XCijAGA R ,   

and  XOijG gsr  then, by using Lemma 1.1  4  we have  Gji sint . This follows that 

           XOijGclijXOjiGjiGclijGclijXB scssscss  ,int,\  and  
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     css GijGji intint . Put    GjiclU sij intint   and     csji GijclV intint  . Then VU ,  are 

disjoint,  XOjiU s  and   XOijV s  Such that AU   and .BV    

 

Definition 3.3. A space  21,, X  is said to be almost semibinormal if given disjoint subsets A  and B , 

   ,, XCjiBXCiA R  there are disjoint subsets U  and V  such that 

    UAXOijVXOjiU ss  ,,  and VB  . 

 

Theorem 3.2. For any bitopological space  21,, X , the following statements are equivalent: 

(a) X  is almost semibinormal; 

(b)  for each disjoint sets  XCiA   and  XCjiB R  there are disjoint subsets  XOijU gs  and 

 XOjiV gs  such that UA  and BV  . 

(c)  for each disjoint sets  XCiA   and  XCjiB R  there are disjoint subsets  XOijU gsr  and 

 XOjiV gsr  such that UA  and BV   . 

(d)  for each  XCiA   and  XOjiK R , and AK   there exists   XOijU gsr  such that 

  .KUclijUA s    

 

Proof: It is obvious that      ,cba      dc  . Let 
c

iA   and   XOjiK R  and AK  . This implies that 

c

iA   and  XCjiKX R\   and    AAX \   

Then,there exists  XOijU GSR  and  XOjiV GSR  such that  VKXUA  \, , then by Lemma 1.1  4 , we 

have   KXVij s \int   Since  VU  implies    VijU sint  . 

Consequently,   KVijXUA s  int\, , this follows that      KVijXUijUA ss  int?int  

Therefore,   .int KUijUA s   

   cd   Let  XCiA  ,  XCjiB R  and BA . This implies that  XCiA  , 

\X  XOjiB R  and .\ BXA  Consequently, there exists   XOijU gsr  such that 

  BXUijUA s \int  . Since   XCijAUA R ,  and  XOijU gsr  then, by using Lemma 1.1  4  

we have   UijA sint . This follows that  

           XOijUijXOjiUijUijUclijXB scssscss  int,int,int\  and  

     css UijUji intint .  put    UjiclG sij intint   and     csji UijclH intint  . Then HG,  are 

disjoint,  XOjiG s  and   XOijH s  Such that AG   and BH  . 

 

Definition 3.4.  A bitopological space  21,, X  is said to be mildly semibinormal if given disjoint subsets  XCijA R  

and  XCjiB R , there are disjoint subsets  XOjiU s  and  XOijV s  Such that UA  and  BV  . 

 

Theorem 3.3.  For any bitopological space  21,, X , the following statements are equivalent: 

(a) X  is mildly semibinormal; 

(b) for any  XCijA R  and  XCjiB R  and BA  there are   XOijU gs ,  XOjiV gs  and 

VU  such that UA  and BV  ; 

(c) for any  XCijA R  and  XCjiB R  and BA  there are     XOjiVXOijU grsgrs  , , and 

VU  such that UA  and BV  . 

(d) for any  XCijA R ,  XOjiK R  and KA  there exists   XOijU gs , such that 

  KUclijUA s  , 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 11 (2018) pp. 9228-9236 

© Research India Publications.  http://www.ripublication.com 

9235 

(e) for any  XCijA R ,  XOjiK R  and KA  there exists   XOijU gsr , such that 

  KUclijUA s    

 

Proof:  Similar to that of Theorem 3.2 

 

Preservation theorems 

In this section, we prove that the three types of binormality properties are preserved under some types of function between 

bitopological spaces 

 

Theorem 4.1. If    2121 ,,,,:  YXf   is gssemiij  -closed, i  continuous, surjection and X  is 

semibinormal then Y  is also semibinormal. 

Proof:  Let A    YCjBYCiA  ,  and BA , Since f  is surjection  

i -continuous, then    XCiAf 1
,    XCjBf 1

 and         BAfBfAf 111
. Since X  is 

semibinormal, there exist     XOijVXOjiU ss  , and VU , such that   UAf 1
 and   VBf 1

. 

Since f  is gssemiij  -closed, by Lemma 1.2 , there exist  YOijG gs  and   YOjiH gs  such that 

HBGA  , ,   UGf 1
 and   VHf 1

. Since U    and  V  are disjoint, G  and H  are disjoint. Since 

G  YOij gs  and  YOjiH gs , by Lemma 1.1  3 , then we have    HjiBGjiA ss int,int    and 

so      HjiGji ss intint . Consequently, Y  is also semibinormal. 

 

Theorem 4.2. If    2121 ,,,,:  YXf   is rgssemiij   -closed, ,mapRij    surjection and X  is mildly 

semibinormal then Y  is also mildly semibinormal. 

 

Proof: Let    YCjiBYCijA RR  ,  and BA , Since f  is surjection  mapRij  , then 

       XCjiBfXCijAf RR   11 , , and       BfAf 11
. Since X  is mildly semibinormal, then there 

exist    XOijVXOjiU ss  ,   and VU  such that   UAf 1
 and   VBf 1

. Since f  is  

 rgssemiij closed, by Lemma 1.2 , there exist  YOijG gsr  and   YOjiH gsr  such that 

  UGfHBGA  1,,  and   VHf 1
. Since U    and  V  are disjoint, G  and H  are disjoint. Since 

 YOijG gsr  and   YOjiH gsr , by Lemma 1.1  4  then we have  GjiA sint ,  HijB sint   and 

so      HijGji ss intint . Consequently,Y  is also mildly semibinormal. 

 

Theorem 4.3. If    2121 ,,,,:  YXf   is  rgssemiij  -closed, mapRij  ,  i -continuous, surjection and 

X  is almost semibinormal, then Y  is also almost semibinormal. 

 

Proof: Let    YCjiBYCiA R ,  and. Since f  is .BA  Since f  is  mapRij  , then, 

   XCjiBf R1
. Since f  is i -continuous, then     XCiAf 1

 and we have       BfAf 11
. Since 

X  is almost semibinormal, then there exist    XOijVXOjiU ss  ,  and VU   such that   UAf 1
 

and   VBf 1
. Since f  is rgssemiij  -closed, by Lemma 1.2 , there exist  YOijG gsr  and 

 YOjiH gsr  such that    UGfHBGA  1,,  and   VHf 1
. Since U  and V  are disjoint, G  and  

H  are disjoint. Since  YOijG gsr  and  YOjiH gsr , by Lemma 1.1  4 , then we have  GjiA sint , 

 HijB sint  and so       HijGji ss intint . Consequently, Y  is also almost semibinormal. 

 

Theorem 4.4. If    2121 ,,,,:  YXf   is rgssemiij  -continuous i -closed, injection and Y  is semibinormal, 

then X  is also semibinormal. 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 11 (2018) pp. 9228-9236 

© Research India Publications.  http://www.ripublication.com 

9236 

Proof: Let    XCjBXCiA  ,  and BA . Since f  is iclosed injection, then    YCiAf  , 

   YCjBf   and     . BfAf  By semibinormality of ,Y  there exist    YOijVYOjiU ss  ,  and 

VU   such that   UAf   and   .VBf   Since f  is rgssemiij  -continuous,     XOijUf gsr1
 

and    XOjiVf gsr1
 such that A    VfBUf 11 ,     and       VfUf 11

. By Theorem 1.2  b , 

therefore, X  is semibinormal. 

 

Theorem 4.5. If    2121 ,,,,:  YXf   is  grssemiij  -continuous rcij   -preserving, injection and Y  is 

mildly semibinormal then X  is also mildly semibinormal 

 

Proof: Let  ,XCijA R  ,XCijB R and BA  Since f   

is rcij  -preserving injection, then    YCijAf R ,    YCjiBf R  and       BfAf . By mild 

semibinormality of Y , there exist    YOijVYOjiU ss  ,  and VU  such that   UAf   and 

  VBf  . Since f  is grssemiij  -continuous,    XGSROijUf 1
 and     XOjiVf gsr1

 such that 

 ,1 UfA    VfB 1  and       VfUf 11
. By Theorem 3.2  ,c  therefore, X  is mildlysemibinormal. 

 

Theorem 4.6. If    2121 ,,,,:  YXf   is gsrsemiij  -continuous  

rcij  -preserving, i -closed injection and Y  is almostsemibinormal then X  is also almost semibinormal 

 

Proof: Let    BYCiA ,  XCij R  and BA . Since f  is  

rcij  -preserving and i -closed injection, then    XCiAf  ,    YCijBf R   and      BfAf . By 

almost semibinormality of Y , there exist     YOijVYOjiU ss  ,  and VU  such that   UAf   

and   VBf  . Since f  is gsrsemiij  -continuous,    XOijUf gsr1
 and     XOjiVf gsr1

 such 

that  ,1 UfA    VfB 1  and       VfUf 11
. By Theorem 2.2  c  , therefore, X  is almost semibinormal. 
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