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Abstract - In  this paper  we  introduce  completely normal  in intuitionistic topological spaces  and study the  relation among  them .Also 
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1- INTRODUCTION   
he  concept  of   fuzzy  set  was  introduced  by  Zadeh  
[15]  in  his  classical  paper 1965. After the discovery 
of the fuzzy sets much attention has been paid to     

generalize the basic concepts  of  classical topology in fuzzy 
setting and thus a subset  naturally plays a very significant 
role in the study of fuzzy topology which introduced by    
Chang 1968 [6] ,and  later by  Malghan  and Benchalli in 
1981 [10] . In  1983,  Atanassov  introduced  the  concept  of  
" Intuitionistic  fuzzy set "  [1],[2],[3],[4] using  a type  of   
generalized   fuzzy  set ,  Later, the  concept  is used  to 
define  intuitionistic  fuzzy  special  sets  by  Coker  [7],  and  
intuitionistic  fuzzy topological  spaces  are  introduced by  
Coker [8]. In  this  direction, the  concept   of   separation  
axioms  in  intuitionistic fuzzy  topological spaces  which  
introduced  by  Bayhan , S . and  Coker, D  [5] .  Also  
concept of intuitionistic topological spaces which  
introduced  by   Coker  in  2000  [9] .In  this paper  we  
introduce  completely normal  in intuitionistic topological 
spaces and study the  relation among  them .Also we  
introduce  a weak completely normal in intuitionistic 
topological spaces and study the  relation among  them 
.Finally we  study  the relation between  completely normal  
and  weak  completely normal  in intuitionistic topological 
spaces . 

PRELIMINARIES   
Definition 1.1  [7]    
Let  X  be  a non-empty  set . An intuitionistic set  A  is an 
object having  the  form 21,, AAxA = ,where  1A  and

2A are  subsets  of   X  satisfying  A1∩A2=Ø . The set 1A is 
called  the  set  of  members  of  A , while 2A  is  called  the  
set  of  nonmembers of  A . 
Remark  
Any  subset  A  of   X  can  be  regarded  as  intuitionistic  
set  having the  form cAAxA ,,~

=  . 
Definition 1. 2 [7]    
Let  X  be  a nonempty  set , and  let  21,, AAxA =   and  

21,, BBxB = be intuitionistic sets respectively, 

furthermore, let{ }JiAi ∈;  be  an  arbitrary   family  of  
intuitionistic sets in  X , where  ( ) ( )21 ,, iii AAxA = , then 

BA⊆   if and only if 11 BA ⊆   and 22 AB ⊆ ,  A = B  if 
and only if  BA⊆ and  B ⊆ A , The  complement  of  A is  
denoted  by  A   and  defined  by 21,, AAxA =   , 

cAAxFA 11,,= , 22 ,, AAxSA c= ,
( ) ( )21 ,, iii AAxA 1 = , ( ) ( )21 ,, iii AAxA 11 = ,

Xx ,,~ φφ =  , φ,,~ XxX =  . 
Definition 1.3 [7]    
Let  X  be  a nonempty  set , p ∈ X a fixed  element  in  X , 
and  let  21,, AAxA = be  an intuitionistic set ( IS,  for 
short ).The  IS ṗ defined  by { } { }cppxp ,,=   is  called  
an intuitionistic  point (IP for short) in X .The IS

{ }cpxp ,,φ=   is  called  a vanishing  intuitionistic  
point  (VIP, for  short ) in  X .The IS  ṗ is  said to  be  
contained in A.( ,Ap∈  for short)  if and only if 1Ap∈ ,and  
similarly  IS p contained in  A. ( ,Ap∈ for short) if and 
only if   2Ap∉  . For  a given  IS  A  in  X , we  may  
write { }( ) { }( )AppAppA ∈∈=  :: ,and whenever  A  
is  not  a  proper  IS  ( i.e., if  A  is  not  of  the  form  

21,, AAxA =  (where XAA ∉21  ), then  { }( )AppA ∈=  : hold 
. In general, any  IS  A  in  X  can be  written  in the  form 

AAA = where { }AppA ∈=  : and { }AppA ∈=  : .                                                                             
Definition 1. 4 [7]    
Let  X  and  Y   be  two nonempty  sets  and YXf →:  be 
a function. 
a) If  21,, BByB =  is an  IS in Y, then the  preimage 
(inverse image)  of  B  under  f  is denoted  by ( )Bf 1−   is an  
IS  in X  and  defined by ( ) ( ) ( )2

1
1

11 ,, BfBfxBf −−− = . 
b) If  21,, AAxA = is an  IS in  X, then the image  of  A  
under  f   denoted by ( )Af  is  an  IS  in  Y  defined by 
( ) ( ) ( )21 ,, AfAfyAf =  , where ( ) ( )( )ccAfAf 2= . 

Definition 1.5 [7],[8]    
An intuitionistic  topology  on  a nonempty  set  X  is  a 
family  T  of an  intuitionistic  sets  in  X  satisfying  the  
following  conditions. 
(1) TX ∈~,~φ .      
(2)   T  is closed  under  finite  intersections.              
(3)  T  is closed  under  arbitrary  unions. 
 The  pair ( )TX , is  called  an intuitionistic  topological  

T 
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space  ( ITS,for short ) . Any  element  in  T  is usually  
called intuitionistic open set (IOS for short).The  
complement  of  an  IOS  in  a  ITS  ( )TX , is  called 
intuitionistic   closed  set ( ICS, for short ). 
Definition 1. 6  [ 14]    
Let ( )TX ,   be  an  ITS  and  let 21,, AAxA =   be  an 
intuitionistic subset ( IS’s, for short ). in a  set  X . The  
interior( IntA, for short ).  and closure( ClA, for short ). of  a 
set  A of  X  are defined : { }TGAGGA ∈⊆= ,:int  ,

{ }TFFAFClA ∈⊆= ,:  .In  other  words:  The  
intA is  the  largest  intuitionistic  open  set contained  in  A,  
and ClA  is  the  smallest  intuitionistic  closed  set  contain  
A  i.e., AA ⊆int   and ClAA ⊆ . In the  following  
definition  we  give  a  product  of  an  intuitionistic set  and  
a  product  of  an  intuitionistic  topological  space . 
Definition 1. 7 [5] ,[14]   
Giving  the  nonempty  set  X, we  define  the  diagonal x∆    
as  IS  in X×X  in  the   following  way: 

( ) ( ){ } ( ){ }2121212121 :,,:,,, xxxxxxxxxxx ≠=∆ . 
Now  we  are  ready  to  give  the  definition  of  IP  and  
VIP  of  the product X×Y .  
Definition 1.8. [5]    
Let  X  and  Y  be  two  nonempty set’s  and 
( ) YXqp ×∈,  be  a  fixed element  in X ×Y,  then the  IP
( )qp,  is  contained  in  U ×V( ( ) VUqp ×, ,for short) if 
and only if ( ) 11, VUqp ∈ , and  IVP ( )qp  ,   is  contained 
in  U×V ( ( ) VUqp × , ,for short) if and only if
( ) ( )ccc VUqp 22, ×∉ ,or equivalently ( ) ( )cc VUqp 22, ×∈  
Definition 1.9.[12 ]  
Let ( )TX , be  an  ITS, then ( )TX , is said  to be : 
a)R(i) if and only if  for each Xx∈  and FXF ,⊆  is ICS  
and Fx ∉~  there exists TVU ∈,  such that 

VFUx ⊆∉ ,~  and   φ=VU  . 
 b)  R(ii)  if and only if  for each Xx∈ and  FXF ,⊆ is 
ICS  and  Fx ∉~~ there exists TVU ∈, such that

VFUx ⊆∉ ,~~   and  φ=VU  . 
c) R(iii)  if and only if  for each Xx∈ and  FXF ,⊆ is 
ICS  and Fx ∈~ there exists TVU ∈, such that 

VFUx ⊆∈ ,~   and VU ⊆ . 
d) R(iv)  if and only if  for each  Xx∈ and  FXF ,⊆ is 
ICS  and  Fx ∈~~ there exists TVU ∈, such that

VFUx ⊆∈ ,~~   and  VU ⊆ . 
Definition 1.10.[12 ]  
Let ( )TX , be  an  ITS, then ( )TX , is said  to be : 
a)  wR(i)  if and only if  for each Xx∈ and  FXF ,⊆ is 
ICS  and Fx ∈~ there exists WOXVU ∈,  such that

VFUx ⊆∈ ,~  and φ~=VU   . Where  WO(X) is set of 
all weak  intuitionistic open set in X . 
b)  wR(ii)  if and only if  for each Xx∈  and  FXF ,⊆ is 
ICS  and  Fx ∉~~ there exists WOXVU ∈, such that

VFUx ⊆∈ ,~~ and φ~=VU  . Where WO(X) is set of all                 
weak  intuitionistic open set in X . 

SECTION.2 COMPLETELY NORMAL IN INTUITIONISTIC 
TOPOLOGICAL  SPACES 

In  this paper we introduce completely normal in 
intuitionistic topological spaces and study the relation 

among  them .Also we  introduce  a  weak  completely 
normal  in intuitionistic topological spaces and study the  
relation among  them . 
Defintion 2-1 
Let ( )TX , be  an  ITS, and let XE ⊆ .We say two sets  F, G 
are separation for set E  iff satisfies the following conditions  

( ) ( ) φφ ==≠ FGGFGFEGF  ..~,  
Definition 2-2 
Let ( )TX , be  an  ITS, then ( )TX , is said  to be : 
a) CN(i)  if and only if  for each Xx∈ , XE ⊆ and F,G are 
separation for E  there exists   TVU ∈, such that 

UFFx ⊆∈ ,~   , VGGx ⊆∉ ,~  and φ~=VU  . 
b) CN(ii)  if and only if  for each  Xx∈ , XE ⊆ and F,G 
are separation for E  there exists  TVU ∈, such that

VGxUFx ⊆∉⊆∈
~~,~~  and φ~=VU  . 

c) CN(iii)  if and only if  for each Xx∈  XE ⊆ and F,G 
are separation for E  there exists TVU ∈, such that

VGxUFx ⊆∉⊆∈ ~,~  and VU ⊆ . 
d) CN(iv)  if and only if  for each Xx∈   ,𝐸 ⊆  𝑋 and F , G 
are separation for E  there exists  TVU ∈, such that 

VGxUFx ⊆∉⊆∈
~~,

~~  and VU ⊆  . 
Proposition 2-3  
Let  ( )TX , be  an  ITS, then the  following  implications  
are  valid: 
                CN(i)                                          CN(ii) 
 
           
    CN(iii)                                      CN(vi) 
 
Proof: CN(i)                             CN(ii) 
 
Let ( )TX , be satisfies  CN(i)if  for each Xx∈ , XE ⊆ , 
and F,G are separation for E  there exists  TVU ∈, such that 

UFFx ⊆∈ ,~  , VGGx ⊆∉ ,~ and φ~=VU  . UFx ⊆∈~  
iff 1Fx∈ and  since φ~=VU   so that Gx∉  iff UFx ⊆∈

~~ . 
Similarly If VGx ⊆∉~ , we get VGx ⊆∉

~~ and φ~=VU 
.Therefore ( )TX , be satisfies CN(ii)   .  
CN(i)                            CN(iii)           
Let  ( )TX , be satisfies CN(i)    if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exists TVU ∈, such that

UFFx ⊆∈ ,~ , VGGx ⊆∉ ,~ and φ~=VU  , UFFx ⊆∈ ,~  iff 
VGGx ⊆∉ ,~  and since φ~=VU  ,so that VGGx ⊆∉ ,~ . 

Therefore VU ⊆ .Similarly  If  VGGx ⊆∉ ,~  , we get  and 
VU ⊆ .Therefore ( )TX , be satisfies CN(iii).  

CN(ii)                             CN(iv)              
Let ( )TX , be satisfies  CN(ii) if  for each, Xx∈ , XE ⊆  
and F,G are separation for E  there exist TVU ∈,  such that

UFx ⊆∈
~~ , VGx ⊆∉

~~ and φ~=VU  . UFx ⊆∈
~~ iff VGGx ⊆∉ ,~~ , 

since φ~=VU  .This implies VGGx ⊆∉ ,~~ , therefore VU ⊆  
.Similarly If VFx ⊆∉

~~ ,we get VGx ⊆∉
~~  and  VU ⊆ . 

Therefore ( )TX , be  satisfies  CN(iv)              
CN(iii)                            CN(vi) 
Let ( )TX , be satisfies  CN(iii)  if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exists TVU ∈, such that  

UFFx ⊆∈ ,~ , VGGx ⊆∉ ,~ and  VU ⊆ . UFFx ⊆∈ ,~ iff 
UFx ⊆∈ 1  since 21,, FFx and φ~21 =FF 1 ,this implies 

x ∉ F2 iff UFx ⊆∈
~~ and  VU ⊆ .Similarly If VGGx ⊆∉ ,~ and
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VU ⊆ , we get VGx ⊆∉
~~ and  VU ⊆ . 

In  general  the  converse  of   the  diagram  appears  in  
Proposition 2-3  is not  true  in  general . The  following  
counter  examples  show  the  cases . 
 
Example 2-4: Let { }baX ,=   and  define { }CBAXT ,,,~,~φ=  
where { } { }abxA ,,= , { }bxB ,,φ= , { } φ,, bxC = .Then  ( )TX ,
satisfies CN(ii) because for each Xx∈ , XE ⊆ , { } { }abxF ,,=  

{ }bxG ,,φ=  are separation for E  there exists TBA ∈,  such 
that BGaAFa ⊆∉⊆∈

~~,~~ , and φ~=BA  .Also AFbBGb ⊆∉⊆∈
~~,

~~  
b�� ∈ G ⊆ B , and  φ~=BA ,But ( )TX , is not  satisfies 
CN(i),because there is no exist  two open sets satisfies 
condition of CN(i). 
Example 2-5: Let { }baX ,=  and define { }FEDCBAXT ,,,,,,~,~φ=
,where { }φ,, axA = , { } { }abxB ,,= , φφ,,xC = . { }axD ,,φ= ,

{ }bxE ,,φ= , { } φ,, bxF = . Then ( )TX , satisfies CN(iii) because 
for each Xx∈ , XE ⊆  and { } { }baxH ,,= , { }φ,, bxG =  are 
separation for E there exists TBA ∈, such that 

DGaAHa ⊆∉⊆∈ ~,~  and DA ⊆ .Also EEbFGb ⊆∉⊆∈
~,~  

and EF ⊆ . But ( )TX , is not satisfies CN(i),because there 
is no exist  two  open sets satisfies condition  of  CN(i)  
Example 2-6: Let { }baX ,= and  define { }CBAXT ,,,~,~φ= , 
where { }axA ,,φ= , { }bxB ,,φ= , φφ,,xC = . Then  ( )TX ,
satisfies CN(iv),because for each  Xx∈ , XE ⊆  and 

{ }axF ,,φ= { }bxG ,,φ= ,are separation for E there exists 
TBA ∈,  such that BGaAFa ⊆∉⊆∈

~~,~~ and BA ⊆ . Also 
AFbBGb ⊆∉⊆∈

~~,
~~   and AB ⊆ .But ( )TX , is not satisfies 
CN(iii),because there is no exist two open sets satisfies 
condition of CN(iii).Also ( )TX , is not satisfies 
CN(ii),because there is no exist  two  open sets satisfies 
condition of CN(ii) .  
Definition 2-7 
Let ( )TX , be  an  ITS, then ( )TX , is said  to be : 
a) WCN(i)  if and only if  for each Xx∈ , XE ⊆  and F,G are 
separation for E  there exists WOXVU ∈, such that 

UFFx ⊆∈ ,~  , VGGx ⊆∉ ,~  and φ~=VU   . 
b)  WCN(ii)  if and only if  for each  Xx∈ , XE ⊆  and F,G 
are separation for E  there exists  WOXVU ∈, such that

VGxUFx ⊆∉⊆∈
~~,~~  and φ~=VU  . 

c)  WCN(iii)  if and only if  for each Xx∈ , XE ⊆  and F,G 
are separation for E  there exists WOXVU ∈, such that 

UFFx ⊆∈ ,~  , VGGx ⊆∉ ,~  and  VU ⊆ . 
d)   WCN(iv)  if and only if  for each Xx∈ , XE ⊆  and F,G 
are separation for E  there exists  WOXVU ∈, such that

VGxUFx ⊆∉⊆∈
~~,~~  and  VU ⊆  . 

 
Proposition 2-8 
Let ( )TX , be  an  ITS, then the  following  implications  are  
valid: 
 
                        WCN(i)                                 WCN(ii) 
 
           
          WCN(iii)                                 WCN(vi) 
 
Proof : WCN(i)                              WCN(ii) 

 
Let ( )TX , be satisfies  WCN(i) if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exists  WOXVU ∈,
such that UFFx ⊆∈ ,~  , VGGx ⊆∉ ,~  and  φ~=VU  .

UFFx ⊆∈ ,~ iff  UFx ⊆∈ 1  and  since  φ~=VU  so 
that VGx ⊆∉

~~  iff ,
~~ UFx ⊆∈ . Similarly If VGx ⊆∉~   

, we get  VGx ⊆∉
~~  and  φ~=VU  .Therefore ( )TX , be 

satisfies WCN(i).  
 
WCN(i)                            WCN(iii)   
         
Let  ( )TX , be satisfies  WCN(i) if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exists   WOXVU ∈,
such that   UFFx ⊆∈ ,~ , VGGx ⊆∉ ,~  and  φ~=VU 
. UFFx ⊆∈ ,~ iff  VGx ⊆∉

~~ and  since  φ~=VU  ,so 
that VGx ⊆∈~ . Therefore VU ⊆ .Similarly If VGx ⊆∉~  , we 
get VGx ⊆∉~  and VU ⊆ .Therefore ( )TX , be satisfies  
WCN(iii).  
 
WCN(ii )                             WCN(iv) 
                        
Let ( )TX , be satisfies  WCN(ii)if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exist   WOXVU ∈, such 
that UFx ⊆∈

~~ , VGx ⊆∉
~~ and φ~=VU  . UFx ⊆∈

~~  
iff  VGx ⊆∉

~~ , since  φ~=VU  This implies VGx ⊆∈
~~ , 

therefore VU ⊆ .Similarly If VFx ⊆∉
~~ , we get 

VGx ⊆∉
~~ and VU ⊆ .Therefore ( )TX , be satisfies WCN(iv).  
 
WCN(iii)                WCN(vi) 
 
Let (X, T) be satisfies  WCN(iii)  if  for each Xx∈ , XE ⊆  
and F,G are separation for E  there exists   WOXVU ∈,
such that  ,

~~ UFx ⊆∈ , VGx ⊆∉~  and  VU ⊆  
UFx ⊆∈~  iff UFx ⊆∈ 1 , since 21,, FFx and

φ~21 =FF 1 ,this implies UFx ⊆∉ 2  iff UFx ⊆∈
~~ and  

VU ⊆  .Similarly If   VGx ⊆∉~ and  VU ⊆ , we get  
VGx ⊆∉

~~ and  VU ⊆  
In  general  the  converse  of   the  diagram  appears  in  
Proposition 2-8  is not  true  in  general . The  following  
counter  examples  show  the  cases . 
 
Example 2-9: Let  { }baX ,=   and define { }DCBAXT ,,,,~,~φ= , 
where { }axA ,,φ=  , { }bxB ,,φ= , φφ,,xC = , { }axD ,,φ=  and 
WO(X) =T .Then ( )TX , satisfies WCN(ii)   
because for each  Xx∈ , XE ⊆ , { }axF ,,φ= , { }bxG ,,φ=  
are separation for E there exists WOXBA ∈, such that

BGaAFa ⊆∉⊆∈
~~,~~   and φ~=BA .Also AFbBGb ⊆∉⊆∈

~~,
~~   

and  φ~=BA . But ( )TX , is not  satisfies CN(i),because 
there is no exist  two weak open sets satisfies condition of   
WCN(i) . 
 
Example 2-10: Let  { }baX ,=  and  define

{ }FEDCBAXT ,,,,,,~,~φ=  ,where { }φ,, axA =  , { } { }abxB ,,=  , 
{ }axC ,,φ=  and WO(X) =T . Then ( )TX , satisfies 

CN(iii),because for each Xx∈ , XE ⊆  and { } { }abxF ,,=  
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{ } φ,, axG =  are separation for E there exists WOXBA ∈,
 such that BFaAGa ⊆∉⊆∈ ~,~  and AB ⊆ .Also 

AGbBFb ⊆∉⊆∈
~,~  and AB ⊆  . But ( )TX , is not satisfies 

WCN(i) ,because there is no exist  two  weak  open sets 
satisfies condition of   WCN(i). 
 
Example 2-11: Let { }baX ,=  and define  { }DCBAXT ,,,,~,~φ= , 
where { }axA ,,φ=  , { }bxB ,,φ= , φφ,,xC = , { }φ,, axD =  and  
WO(X) =T . Then ( )TX , satisfies WCN(vi)because for each  
x ∈ X , XE ⊆ , { }axF ,,φ= , { }bxG ,,φ=  are separation for E 
there exists WOXBA ∈,  such that BGaAFa ⊆∉⊆∈

~~,~~   
and  BA⊆ . Also AFbBGb ⊆∉⊆∈

~~,
~~ ,and  B ⊆ A � .But ( )TX ,

is not satisfies CN(iii)because there is no exist  two  weak 
open sets satisfies condition of   WCN(iii). Also ( )TX , is 
not satisfies WCN(ii).because there is no exist  two  weak 
open   sets satisfies condition  of   WCN(ii). 

3- THE  RELATIONS BETWEEN COMPLETELY NORMAL 
AND WEAK COMPLETELY NORMAL 

In this section we introduce  the relation between  
completely  normal  and  weak completely normal  in 
intuitionistic  topological spaces . 
Proposition 3-1 
Let ( )TX , be  an  ITS, then the  following  implications  are  
valid: 
 
                                              CN(ii)  
 
                              
 
 CN(i)                    WCN(i)                 WCN(ii)                   
 
                                                             CN(iv)  
                          
        
   CN(iii)                  WCN(iii)                    WCN(iv) 
 
Proof : CN(i)                     WCN(i) 
 
Let ( )TX , be satisfies  CN(i) if  for each Xx∈ , XE ⊆ and 
F,G are separation for E  there exists TVU ∈,  such that

UFFx ⊆∈ ,~   , VGx ⊆∉~ and  φ~=VU   
since every intuitionistic open set is intuitionistic weak 
open set , so that there exists WOXVU ∈, such that 

UFFx ⊆∈ ,~ , VGx ⊆∉~  and  φ~=VU  .Therefore 
( )TX , be  satisfies   WCN(i). 
CN(ii)                          WCN(ii)                  
Let  (X, T) be satisfies  CN(ii) if  for each Xx∈ , XE ⊆ and F,G 
are separation there exists WOXVU ∈, such that 

UFFx ⊆∈ ,~~ , VGx ⊆∉
~~ and  φ~=VU  . since every                

intuitionistic open set is intuitionistic weak open set , so that 
there exists WOXVU ∈, such that UFFx ⊆∈ ,~~ ,

VGx ⊆∉
~~ and  φ~=VU  . Therefore ( )TX , be satisfies  
WCN(ii) 
 

CN(iii)                              WCN(iii)    
           
Let ( )TX , be satisfies  CN(iii)   if  for each Xx∈ , XE ⊆
and F , G are separation for E  there exists  TVU ∈, such that 

UFFx ⊆∈ ,~ , VGGx ⊆∉ ,~ and  VU ⊆ . since every 
open set is weak open set , so that there exists 

WOXVU ∈,  such that  UFFx ⊆∈ ,~ ,  VGGx ⊆∉ ,~
and  VU ⊆ .Therefore ( )TX , be satisfies WCN(iii). 
 
Remark 3-2 : by transitive:  
 
CN(i )                 WCN(ii) , CN(i)               WCN(iii)              
 WCN(i)                    WCN(iv) ,CN(ii)               WCN(iv)                 
CN(iii )                    WCN(iv). 
 
In general  the  converse  of   the  diagram  appears  in  
Proposition 3-1  is  not true in  general . The  following  
counter  examples  show  the  cases . 
 
Example 3-3: Let  { }baX ,=  and  define { }BAXT ,,~,~φ=  ,where

{ }axA ,,φ=  , φφ,,xB = , and { }DCTXWO ,)( =  where 
{ } { }baxC ,,= , { } { }abxD ,,= .Then ( )TX , satisfies 

WCN(i),because for each Xx∈ , E ⊆  X and  { } { }baxF ,,= , 
{ } { }abxG ,,= . are separation for  E  there exists 

WOXBA ∈,   such that DGaCFa ⊆∉⊆∈ ~,~   and  φ~=DC  . 
Also CFbDGb ⊆∉⊆∈

~,~   and φ~=DC  . But ( )TX , is not  
satisfies CN(i)  ,because  there is no exist  two open sets 
satisfies condition of CN(i)  . 
 
Example 3-4: Let  { }baX ,= and  define  { }BAXT ,,~,~φ= ,where 

{ }axA ,,φ= , φφ,,xB = and { }EDCTXWO ,,)( =  where 
{ }bxC ,,φ= , { } { }abxD ,,= , { } { }baxE ,,= .Then ( )TX ,

satisfies WCN(ii) ,because for each  Xx∈ , XE ⊆ and
{ } { }baxF ,,=  , { } { }abxD ,,= . are separation for  E  there 

exists WOXBA ∈, such that DGaEFa ⊆∉⊆∈
~~,~~  and. 

φ~=ED   Also EFbDGb ⊆∉⊆∈
~~,

~~   ,and φ~=ED  .But ( )TX , is 
not  satisfies CN(ii)because  there is no exist  two open sets 
satisfies condition of   CN(ii) . 
 
Example 3-5: Let  { }baX ,= and  define { }AXT ,~,~φ= , where 

{ } { }baxA ,,= , and { }HFEDCBTXWO ,,,,,)( =  where 
{ } { }abxB ,,=  , { }bxC ,,φ= { }axD ,,φ= , { } φ,, bxE = ,
{ } φ,, axF = , φφ,,xH = .Then ( )TX , satisfies WCN(iii), 

because for each Xx∈ , XE ⊆  and { } { }baxF ,,= ,
{ } { }abxG ,,= ,are separation for  E  there exists 
WOXBA ∈,  such that BGaAFa ⊆∉⊆∈ ~,~   and BA ⊆ . Also 

AFbBGb ⊆∉⊆∈
~,~  and AB ⊆  . But ( )TX , is not  satisfies 

CN(iii) because  there is no exist  two open sets  satisfies 
condition of   CN(iii) . 
 
Example 3-6: Let  { }baX ,= and  define { }CBAXT ,,,~,~φ=  , 
where { }axA ,,φ=  , φφ,,xB =  , { }φ,, axC =  and 

{ }EDTXWO ,)( =  where, { } { }abxD ,,=  , { } { }baxE ,,= . 
Then ( )TX , satisfies WCN(iv),because for each Xx∈ , E 
⊆ X and { }bxF ,,φ= { }axG ,,φ= ,are separation for  E  there 
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exists WOXBA ∈,  such that CFaAGa ⊆∉⊆∈
~~,~~ , and  A ⊆ C� 

. Also AGbCFb ⊆∉⊆∈
~~,

~~  and  C ⊆ A� .But ( )TX , is not  
satisfies CN(iv) , because  there is no exist  two open sets 
satisfies condition of CN(iv) .  
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