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Abstract  
In 1980 T . Noiri introduce δ – sets to define a new class of functions called δ–continuous  and in 

1996 Dontchev and Ganster introduce and studied a new class of sets called δ–generalized closed and in 

2000 Dontchev and others introduce g – closed sets. In this paper we use these sets to define and study a 

new type of functions called contra   g, –continuous as a new type of contra continuous the functions 

contra δ–continuous is stronger than contra continuous function , contra g – continuous  functions and 

weaker than Rc–continuous  and each one of them are independent with   g,  - continuous functions. 

Preservation theorems of this functions are investigated also several properties concerning this 

functions are obtain . The relationships between the δ –closed set with the other sets that have so important 

to get many results are investigated . finally we study the relationships between this functions with the other 

functions .  

 

 الخلاصة
 1996لف  ي ع  ام .  δ –لف ي   ج ي      ل  ا م    لمو ل  ي م    لمو م       ل    يع   δ –ات   ع   تكاش  ي ي   الم م    ق   م  1980ام  ي ع   ف  
Dontchev  لGanster ق   ل م لسوا   م ي   ج ي      ل  ا م     ع  ات م         ل  ي )  δ –          أيض  ا   2000لف  ي ع  ام    ) م  ع      م

vDontche  مخ  لاا ق   ل م م     ع  ات م         لب  اين ا– g.  ف  ي ل  لم م اس  د ما   ه للا ل  لت م     ع  ات   علا  ا ي   ج ي      ل  ا م    لمو
 –  للي م  لمو م ض  ل   ل   g,   م ض  ل   ل  ) مل م عكس ل   ل  (. ي د من م  م    م ض   ل    ل  كل ج ي    لا م  لمو– δ   ي ل

 –لك   لمي    للا  ا ل       ع ا م   لمو م      ل   [Rc –لمض ع  ل ا م   لمو م      ل   gδ  -لمو م ض  ل   ل  لم ض  ل    ل    ى لا م  مق
) δ  لg (  ع   ر ضع  خ م ه   مع م   ع           م علا  ا ك  ل م ي    لا مل م  س  ل  . ل  سف  اع ع   ر لاللل  ات ع  ا ت   م م    لمو ت    م ا     ا

ع  ر ضع خ م ل  ا.  . لأخ  لم  سوا لا علاق   ل لت م   لمو ل   ض    ع ات مخ لى  ا ا مل ي   ف ي م س   و  δ –م  لمو ، علاق  م     عات م        
 سلمو مخلى .

1. Introduction 
In 1996, Dontchev introduce a new class of functions called contra – continuous 

functions, in 1999 Jafari and Noiri introduce and studied a new functions called contra 

super – continuous, and in 2001 they present and study a new functions called contra  - 

continuous . 

In this paper we introduce the notion of contra   g, - continuous, where contra 

δ–continuous  functions is stronger than both contra–continuous and contra g - 

continuous. We astablish several properties of such functions . especially basic properties 

and preservation theorems of these functions are investigated . moreover , we investigate 

the relationships between δ–closed sets and other sets also the relation ships between 

these functions with the other functions .   

2. Preliminaries  

 Through the present note  XTX ,  and  YTY ,  (or simply X  and Y ) always 

topological spaces .  

A subset A  of a space X  is said to be regular open (resp. regular closed , δ – open, g - 

closed, clopen, g - closed) if   AclA int  (resp.   AclA int  , i
Ii

uA


   where iu is 
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[Noiri,1980] regular open iv , if   uAcl   whenever uA   and u  is open 

[Dontchev,2000] , open and closed , if   uAcl   whenever uA   and u is δ – open 

[Dontchev,2000] . Apoint Xx  is said to be δ – cluster point of aset S  if uS   , 

for every regular open set u  containing x  . The set of all δ – cluster points of S  is called 

δ – closure of S  and denoted by  Acl  . if   AAcl   , then A  is called δ – closed 

[Noiri,1980 ], or equivalently A  is called δ– closed if i
Ii

vA


   , where iv  is regular 

closed  

 The collection of all δ – closed ( resp . δ – open , g  - closed , g  - clopen , g  - 

closed , regular closed ) sets will denoted by  Xc  ( resp .  Xo  ,  Xcg  ,  Xgc  , 

 Xgco  ,  XRo  ) also the complement of δ – open ( resp . g  - closed , g  - closed , 

regular closed ) sets is called δ – closed ( resp . g  - open , g  - open , regular open ) . 

 Its worth to be noticed that the family of all δ – open subsets of a space X  is a 

topology on X  which is denoted by T  - space and some time is called semi – 

regularization of X  . As a consequence of definitions we have  TT   . 

finally anon – empty topological space  TX ,  is called hyper connected or 

irreducible [Dontchev,2000 ] if every non – empty open subset of X  is dense . 

 

3. Properties of   g,  - Closed Sets  

proposition 3.1 

 Let A  be a subset of aspace X  : 

1- If A  is regular open , then A  is open . 

2- If A  is δ – closed , then A  is closed . 

Proof :- 

1- Is clearly  

2- Let A  be a δ – closed set , BAc   is δ – open  

  iuclB int  , since   iuclint  is regular so by part ( 1 ) ,   iuclint  is open and 

countable unions of open sets are open ,    Bucl i int   is open , so  i
Ii

uB


   , 

  AuuB i
Ii

c

i
Ii

c 








  is closed . 

 

Remark 3.2 

 The converse of Proposition (3.1) is not true in general . To see this we give the 

following example . 

 

Example 3.3  

 Let  dcbaX ,,,  and           dbacbababaXTX ,,,,,,,,,,,  be a topology 

defined on X  . 

Let   XdA   , A  is closed set but not δ – closed . 

Since  cbaAc ,,  not δ – open . 

Also   Xba , , is open but not regular open . 
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Proposition 3.4  

 Let A  be a subset of a space X  . 

1- If A  is regular open , then A  is δ – open . 

2- If A  is δ – closed , then A  is g  - closed . 

3- If A  is closed , then A  is g  - closed . 

4- If A  is g  - closed , then A  is g  - closed . 

Proof :- 

1- Let A  be a regular open set ,       AclAclA
i

intint
1

1

   is δ – open  

2- Let Xx  , XA   is δ – closed , so  AclA   

Ax  , so  Aclx   , therefore for every u  , u  is regular open and ux  , 

uA  , this means that uA   , for every u regular open in X  and since A  is δ – 

closed so by lemma ( 3.1 ) part ( 2 ) . 

A  is closed so   uAcl   . and u is δ – open by part ( 1 ) thus   uAcl   , then uA   , 

for every u  δ – openset . 

Therefore A  is g  - closed . 

3- Let XA   , A  is closed , let Xx  , then  Aclx  , u  , ux  , Au   , 

this means that uA   , and u  is open , also since A  is closed ,   uAcl   , thus 

  uAcl   , when uA   and u  is open . 

Therefore A  is g  - closed  . 

4- Let A  be a g  - closed set , so uA   , where u  is open and   uAcl   , by part (2) 

from lemma ( 3.1 ) there exist M  δ – open set , such that uM   and uMA   , so 

  MAcl   , uM   Thus   MAcl   , when MA   , M  is δ – open in X  . 

Therefort A  is g  - closed . 

Remark 3.5 

 The converse of lemma ( 3.4 ) is not true in general , to see this,we give the 

following counter example . 

 

Examples 3.6  

1- Let   dcbaX ,,,  and        dcdcbdcaXTX ,,,,,,,,,  be a topology defined on 

X .  

Let   XbaA  ,  is g  - closed but not δ – closed . Also   XcbaB  ,,  is g  - 

closed  but not closed . 

2- Let  dcbaX ,,,  and           XdbacbababaXTX ,,,,,,,,,,,,  be a topology 

defined on X  . 

Let   XcaA  ,  is g  - closed but not g  - closed . 

 

Lemma 3.7 [Dontchev,2000 ] 

 Let  TX ,  be a topological space , and  
IiiA


 be alocally finite family , 

IiXAi  , : 

f  
IiiA


 is g  - closed sets , Ii   , then i

Ii

AA


   is also g  - closed  . 
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Proposition 3.8 

            Let  TX ,  be a topological space , and  
IiiA


 be alocally finite family , 

IiXAi  , : 

If  
IiiA


 is   - closed set , Ii   , then i

Ii

AA


   is also   - closed . 

Proof :-  

            Let  
IiiA


 is δ – closed set , Ii   , iA  is δ – closed this means that 

 ii AclA   , Ii   , so  i
Ii

i
Ii

AclA 


   , since by lemma 3.1 part ( 2 ) A  is closed 

so    ii AclAcl   . Thus     















i
Ii

i
Ii

i

Ii

i

Ii

AclAclAclAcl    so 









i

Ii
i

Ii

AclA    , therefort i
Ii

A


  is δ – closed . 

 

Proposition 3.9 

 The following properties are equivalent for a subset A  of a space X  : 

1- A  is clopen . 

2- A  is regular open and regular closed . 

3- A  is δ – open and δ – closed . 

4- A  is δ – open and g  - closed . 

Proof :- 

1 → 2 : clearly since A  is open and closed . 

2 → 3 : by proposition ( 3.4 ) part ( 1 ) . 

3 → 4 : by proposition( 3.4 ) part ( 2 ) . 

4 → 3 : A  is δ – open from part ( 4 ) , let A  is g  - closed set so   uAcl   , when 

uA   and u  is δ – open by proposition ( 3.4 ) ( 1 ) ,  there exist uM   , M  is regular 

open such that uMA   , since     MAclAcl    when MA   , M  is regular 

open in X  . 

Thus   MAcl   , when MA  ,  M  is regular open , therefore A  is δ – closed . 

3 → 2 and 2 → 1 : clearly by proposition ( 3.1 )  

 

Lemma 3.10   [Dontchev,2000] 

  For a topological space  TX ,  the following conditions are equivalent : 

1- X  is T  - space . 

2- X  is almost weakly hausdorff and semi – regular [ NavalaG,2000 ] .  

 

Lemma 3.11 

 Let  TX ,  be a topological space , XA   : 

1- If A  is closed , then A  is δ – closed . 

2- If A  is g  - closed , then A is δ – closed . 

 

 

 

 



Journal of Babylon University/Pure and Applied Sciences/ No.(1)/ Vol.(18): 2010 

10 

 

Proof :- 

1- Let XA   be a closed set , TBAc   - space , since so i

n

i

uB
1

   ,  XRoui   

open ,     i

n

i

c

i

n

i

c

i

c vuuB
11 

   where  XRcvi   , so i

n

i

c vBA
1

   , therefort A  is 

δ – closed . 

2- clearly  

 

Proposition 3.12 

 Let A  be an open or dense ( resp . δ – closed ) subset of a space X  , and 

 XoB   ( resp .  XcgB   ) then  AoBA   ( resp .  AcgBA   ) . 

Proof :- 

Clearly that if A  is dense set . 

To prove that  AoBA   , let  XoB   , so i

n

i

uB
1

   ,  XRoui   , if A  is open in 

X  , 

                

    AuAcl

AuAclAuclAAuclABA

i

n

i

i

n

i
i

n

i
i

n

i

A



 













































int

intintintint

1

11
1

 

So  ABA     AuAcl i

n

i

 









int
1

 

Also 

                

                       

         Ai

n

i
Ai

n

i

i

n

i
i

n

i
i

n

i

i

n

i
i

n

i
i

n

i

BAAuclAucl

AuclAAclAuclAclAuclAcl

AuclAclAuclAclAuAcl
































intint

intintintintint

intintintint

11

111

111

so     








AuAcl i

n

i

 int
1

 ABA  

Therefore  ABA     AuAcl i

n

i

 









int
1

 

To prove that  AcgBA   , let  XcA   and  XcgB   , let  BAclAp   , so 

  ABAclp   

    ABclAclp   , since  XcA   ,     AAclAcl    , therefore  

   BclpAclp    and Ap   . 

 Aclp   , this means that for every  XRou   , up   and Au   so uA   and 

 XRou   also  Bclp  , this means that for every N  open in X  and Np   , 



Journal of Babylon University/Pure and Applied Sciences/ No.(1)/ Vol.(18): 2010 

11 

 

BN   , so NB   and Ap   , by proposition ( 3.1 ) ( 1 ) Nu   , so Nu   

and  XRoNu   , so    ARoANu   . Thus     ANuABAp    

   ARoANu   by proposition ( 3.4 ) ( 1 ) ,    AoANu   therefore 

    ANuBAclA    , when ever    AA NuBA    . Thus  AcgBA   . 

 

proposition 3.13 

        Let XY  , if  YoA   ( resp.  YogA   ) and  XoY   ( resp .  XgcoY  ), 

then  XoA   ( resp .  XogA   ) . 

Proof :-  

To prove that  XogA    

Let  YogA   ,  XcgvAc   , let  XoG   , where Gv  . Then YGv  . 

Since v  is g - closed relative to Y . 

We have   YGvcl   , so   GYvcl   . 

Since        vclXGvclXvclY \\    , it follows that 

    XouvclXGXY  \  , since  XgcoY   then     uYYYcl  int . 

But    Yclvcl   . Therefore     vclXGuvcl \  which implies that   Gvcl   , 

 Xcgv   . Thus    XogAAv
ccc   . 

To prove that  XoA   suppose that  YcBAc   so  BclB   and 

   XcYclY    

                    XBclYclBclXYclBclXYBclYBcl X   

 

             XBXBclXBclBclXBclYBcl     

 XcB   , thereforte    XoAAB
ccc   

 

Lemma 3.14  [Dontchev,2000] 

 If X  is almost weakly hausdorff space , let XA   is g  - closed then it is 

closed set . 

 

Lemma 3.15   [Dontchev,2000] 

 For anon – empty topological space  TX ,  the following conditions are 

equivalent : 

1- X  is hyperconnected . 

2- Every subset of X  is g  - closed and X  is connected . 

 

4. Continuity of contra   g,  - continuous functions 

Definition 4.1 

 A function YXf :  is called : 

1- contra δ – cont . ( resp . contra g  - cont . ) at a point Xx  , if for each open subset 

v  in Y  containing  xf  , there exists a δ – closed ( resp . g  - closed ) subset u  in X  

containing x  such that   vuf   . 
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2- contra δ – cont . ( resp . contra g  - cont . ) if it have this property at each point of X . 

Example 4.2  

 Let  cbaYX ,,  ,         cbbabaXTX ,,,,,,,  and 

      cacbcYTY ,,,,,,  are topological spaces defined on X  and Y  respectively , let 

YXf :  be the Identity function . 

Note that f  is contra   g,  - continuous functions . 

Proposition 4.3  

 For a function YXf :  , the following are equivalent :  

1- f  is contra δ – cont . ( resp . contra g  - cont . ) . 

2- for every open set v  of Y  ,    Xcvf 1  ( resp .    Xcgvf 1  ). 

3- for every closed v  of Y  ,    Xovf 1  ( resp .    Xogvf 1 ) . 

Proof :- 

1 → 2 : Let v  be an open subset of Y  , and let  vfx 1  , since   vxf   , there exists 

 xcux   ( resp .  Xcgux   containing x  such that  vfux

1  . We obtain that 

 
 

x
vfx

uvf
1

1



    by lemma ( 3.7)  vf 1  is δ – closed ( resp .  vfx 1  , g  - closed ) 

in X  . 

2 → 3 : Let v  be a closed subset of Y  . Then vY  is open , by part ( 2 ) , 

   vfXvYf 11    is δ – closed ( resp . g  - closed ) , thus  vf 1  is δ – open ( resp . 

g  - open ) in X   

3 → 1 : Let v  be a closed subset of Y  containing  xf  , from part ( 3 ) ,  vf 1  is δ – 

open ( resp . g  - open ) , take  vfu 1  . Then   vuf   . Therefore f  is contra δ – 

cont . ( resp . contra g  - cont . ) . 

Proposition 4.4  

 Let YXf :  be contra δ – cont . ( resp . contra g  - cont . ) functions , if 

 Xou   or dense ( resp .  Xcu   ) , then yuuf :  is contra δ – cont . ( contra 

g  - cont . )  

Proof :- 

 To prove that uf  is contra  – cont .  

Let v  be aclosed in Y .       uvfvuf 11 
  , since f  is contra  – cont . , 

   Xovf 1  . By proposition (3.12) ,    uouvf  1  thus uf  is contra  – cont .  

Remark 4.5 

 The converse of proposition ( 4.4 ) is not true in general . To see this, we give the 

following counter example .  

 Example 4.6 

 Let  cbaYX ,,  ,   aXTX ,,  and   aYTY ,,  are topological space 

defined on X  and Y  respectively , let YXf :  be the Identity function . 

Let   XaA   , see that YAAf :  is contra   g,  - cont . But f  is not contra 

  g,  - cont . function . 
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Proposition 4.7  

 Let YXf :  be a function and let  u  be a cover of X  such that 

 Xou    ( resp .  Xgcou   ) , if Yuuf  :  is contra δ – cont . ( resp . contra 

g  - cont . ), for each I  , then f  is contra δ – cont . ( resp . contra g  - cont . ) 

Proof :- 

 Let v  be any closed subset of Y ,         vufuvfvf
II

111 







  





  , since 

uf  is contra δ – cont . ( resp . contra g  - cont . ) for each I  . So by proposition 

(3.8) and proposition ( 3.12 ) ,    Xcvf 1  ( resp .    Xcgvf 1 ) . Thus we have 

f  is contra δ – cont . ( resp . contra g  - cont . ) 

 

Remark 4.8  

 The composition of two contra  - continuous functions need not be contra    g,  

- continuous functions . To see this we give the following counter example . 

 

Example 4.9 

1- Let  cbaZYX ,,  ,       babaXTX ,,,,,  ,   cbYTY ,,,  and  ZTZ ,  

are topological spaces defined on X  , Y  and Z  respectively . Let YXf :  and 

ZYg :  be the Identity functions .  

Note that f  and g  are contra δ – cont . , but ZXfg :  is not contra δ – cont .  

Since     cauZaafg ,,   is δ – closed in X  . 

              Zcacagcafgufgufg  ,,,  but  ca,  is not open and not δ – 

closed in Y  . 

2- Let  cbaYX ,,  ,       babaXTX ,,,,,  and       cacbcYTY ,,,,,,  are 

topological space defined on X  and Y  respectively . Let YXf :  and XYg :  be 

the Identity functions .  

Note that f  and g  are contra g – cont . functions  but XXfg :  is not contra 

g – cont . functions . 

 

Remark 4.10 

 The composition of contra δ – cont . and contra g – continuous need not be 

contra δ – cont . ( resp . contra g  - cont . ) . To see this we give the following counter 

example . 

 

Example 4.11 

 Let  cbaZYX ,,  , let         cbbabaXTX ,,,,,,,  ,   cbYTY ,,,  

and       cacbcZTZ ,,,,,,  are topological space defined on X  , Y  and Z  

respectively . Let YXf :  and ZYg :  be the Identity functions .  

Note that f  is contra δ – cont . and g  contra g  - cont . but ZXfg :  is not 

contra   g,  - cont . 
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Definitions 4.12   [ Dontchev,2000 ] , [ Noiri,1980 ] , [Noiri,1986 ] ,  [ Ling  and 

Reilly,1996 ] , [ Noiri,2001 ] 

 A function YXf :  is called : 

1- g  - cont . ( resp . g - irresolute , δ – closed , contra cont . ) if   vf 1  is g  - closed 

(resp . g - closed , δ – closed , closed ) in X  , for each closed (resp . g – closed , δ – 

closed , open ) set v  of Y  . 

2- δ – cont . if for each Xx  and each open set v  of Y  containing  xf  , there exist an 

open set u  of X  containing x  such that       ucluclf intint   . 

3- Super cont . ( resp . perfectly cont . , Rc – cont . δ* – cont  if  vf 1  is open ( resp . 

clopen , regular closed , δ – open ) set in X  . 

 

Proposition 4.13  

 Let YXf :  and ZYg :  be a functions , the following properties hold : 

1- If f is δ – closed ( resp . contra δ – cont . if X  is T  - space ) and f is contra g - 

cont . and g  contra g  - cont . ( resp .g is open cont . ) , then fg   is contra δ - cont .  

2- If Y  is T  - space , f  is g  - cont . , and g  is contra δ - cont . , then fg   is contra 

g  - cont .  

3- If f  is g  - irresolute  ( resp . contra g  - cont . , g - cont . ) , and g  is contra  g  

- cont . ( resp . open cont . , contra cont . )  , then then fg   is contra g  - cont . 

4- If  َY is almost weakly hausdorff space , f  is g - irresolute and g  is contra cont . , 

then fg   is contra g  - cont .     

 

5. Relation ships 
Proposition 5.1 

 If YXf :  is contra δ – cont . , then f  is contra – cont . ( resp . contra g - 

cont . ) . 

Proof :- 

 By definition ( 4.1 ) and proposition ( 3.1 ) ( 2 ) , proposition  ( 3.4 ) ( 2 ) . 

Remark 5.2 

 The converse of theorem ( 5.1 ) is not true in general, we will give the sufficient 

condition before the following example . 

 

Example 5.3 

 Let  cbaYX ,,  , let     baaXTX ,,,,  and     cbcYTY ,,,,  be 

topological spaces defined on X  and Y  respectively , let YXf :  is the Identity 

function .  

Note that f  is contra cont . and contra g  - cont . but not contra δ - cont .  

Proposition 5.4 

 A function    TYTXf ,,:   is contra δ - cont . , if and only if 

   TYTXf ,,:   is contra cont . ( resp . contra g  - cont . ) . 
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Proof :- 

  By proposition ( 5.1 ) 

 By definition ( 4.11 ) and lemma ( 3.11 ) ( 1 ) ( resp. by definition ( 4.1 ) and                                 

lemma ( 3.11 ) ( 2 )  

 

Proposition 5.5 

 If YXf :  is a perfectly cont . function , then f  is Rc – cont .  

Proof :- 

 By definition ( 4.12 ) and proposition ( 3.9 ) . 

Proposition 5.6  

 If YXf :  is Rc – cont . function , then f  is contra δ – cont .  

Proof :- 

 By definition ( 4.12 ) and by proposition ( 3.4 ) ( 1 ) . 

Proposition 5.7 

If YXf :  is contra δ – cont . , then  f  is contra  g – cont . 

Proof :- 

 By definition ( 4.1 ) and by proposition ( 3.4 ) ( 2 ) 

 

Remark 5.8 

 The converse of theorem ( 5.5 ) is not true in general . To see this, we give the 

following counter example . 

 

Example 5.9 

 Let  cbaYX ,,  , let       cbcbXTX ,,,,,  and   caYTY ,,,  be 

topological spaces defined on X  and Y  respectively , let YXf :  is the Identity 

function .  

Note that f  is Rc – cont . and contra   g,  - cont . but not perfectly cont .  

Proposition 5.10 

 Let YXf :  be a function , the following statement are equivalent : 

1- f  is perfectly continuous . 

2- f  is super cont . and Rc – cont . 

3- f  is   - cont . and contra δ – cont .  

4- f  is   - cont . and contra g – cont . 

Proof :- 

 The proof is immediately from proposition ( 3.9 ) 

Remark 5.11 

 The converse of theorem ( 5.10 ) is not true in general . Also see example (5.9 ) 

where f  is Rc – cont . and contra   g,  - cont . but not super cont . 
  - cont . , and 

perfectly cont . 

Remark 5.12 

 The concepts of contra   g,  - cont . and   g,  - cont . are independent of 

each other to see this we give the following counter example . 
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Example 5.13 

1- Let  cbaX ,,  ,       cbcbXTX ,,,,,  be a topology on X  , let XXf :  is the 

Identity function .  

Note that f  is δ – cont . but not contra   g,  - cont and g  - cont .  

2- Let  dcbaYX ,,,  , let           dbacbababaXTX ,,,,,,,,,,,  and 

  dcbYTY ,,,,  be topological spaces defined on X  and Y  respectively , let 

YXf :  is the Identity function .  

Note that f  is contra   g,  - cont . but not g  - cont . and it is δ - cont .  

Proposition 5.14 

 If YXf :  is contra δ – cont . , and Y  is connected , then f  is δ – cont . 

Proof :- 

 Let   vxf   ,  Ycv  , since f  is contra δ – cont . , there exist  Xou   , 

such that ux  and   vuf   since Y  is connected , so the only open and closed sets are 

Y,  , so     Yvvclv  int  . 

Thus     vcluf int  , also there exists uu 1  and 1ux  by proposition ( 3.4 ) and 

 XRou 1  , so    ufuf 1  , thus       vclufuf int1   

Therefort f  is δ – cont . 

 

Proposition 5.15 

 If YXf :  is contra g  - cont . , and Y  is hyper connected , then  f  is g – 

cont . 

Proof :- 

 Let   vxf   ,  Yov  , since f  is contra g – cont . , there exist  Xcgu   , 

such that ux  and   vuf   , since Y  is hyperconnected , 

      Yvclvvuf  int  therefort f  is g – cont . 

 

 By the above stated results , the inter relations of these functions are decided ; the 

refore , we obtain the following 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Perfectly cont . 

P – cont . 

 

 

 

   contra cont .  
 

 

      contra δ – cont .                                                           contra gδ – cont .  
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