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Abstract 
 
      In this work  a new  concept namely Almost TC - continuous  functions is  
 
introduced , which is stronger than the concept of almost of C-continuous  
 
functions that has been introduced  by S. G.  Hwang and studied by T. Noiri.   
 
,Several properties of Almost TC-continuous functions have been  stated and  
 
proved . 
 

1. Introduction 
 
        Quite recently , S.G. Hwang [7] has introduced anew class of  
 
functions ,called almost  C-continuous functions ,which contains the  
 
class of  C-continuous functions , and that of almost  continuous  
 
functions .The purpose of the present paper is to introduce anew concept  
 
which is stronger than the concept of  almost  C-continuous functions  
 
namely almost  TC-continuous functions .Some of  
 
properties of  almost TC-continuous functions has been proved. 
 

2.  Preliminaries 
 
Through bout the present paper spaces mean always topological spaces  
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,let A be a subset of a space X , The closure of A and the interior of A are  
 
denoted by cl(A) and int(A) respectively . 
 
Def 2.1 
 

A function YXf :  is said to be C-continuous functions[2] if for each 

Xx and each open set v of f(x) in Y such that 
cv   

 

is compact there exists an open set u of x in X such that vuf )(  

 
Before we introduce the next definition , we recall the followings  
 
definition : 
 
Def 2.2 
 

(a) Let ),( X  be a Topological space , let )(: XpT   be a 

function         such that )(wTw   

 

      where w  then we say that T is an operator associated with  and  
 

    the triple ),,( TX   is  

 
     called an operator Topological space (O.T.S) [4] . 
 

  (b) Let ),,( TX  be an (O.T.S) and Xw ,we say that w is T-open in X if  

 
[4]W     T(G)Gx          ,   XinopenGwx  it is clear that  

 
every T-open is open . 
 

(c) Let ),,( TX  be an O.T.S and Xk  ,we say that K is T- compact if  

 
     : for each open cover   
 

of    :G   of  K 
n

i

n i
GTK

1

321 )(,...,,,


 
 

It is clear that every compact is T-compact [5] 
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Now we are ready to introduce the concept of TC-continuous functions as  
 
follows: 
 
Def 2.3 

 

Let )),,(),(: TYXf    

be a function  from a T.s. ),( X  to an o. T.s.   ),,( TY   we say 

that f is TC-continuous if : for each Xx  and each open set v of f(x) in 

Y such that  
cV is T-compact ,  an open set u of x in X such that  

vuf )(  

 
It is clear that every Tc- continuous  function is C – continuous. 
 
A subset S of a space X is said to be H-closed [6] if for every cover  

  :v of S by open sets of X, there exists n ,...,,, 321  

such that  : 
n

i
i

vlcS
1

)( 


   

Now we introduced the concept of TH-closed as set as follows: 
 
Def 2.4 
 

Let S be a a subset  of an o.T.s.  ),,( TX   we say that S is TH-closed 

in X if for every cover   :v  of S by open sets of X there exists  

n ,...,,, 321  such that 
n

i
i

vTS
1

)(


   

Def 2.5 

A function  YXf :  is said to be H-continuous [1] if for each 

Xx  and each open set V of  f(x) such that   
cV  is H-closed ,there 

exists an open set U of x such that vuf )(  

 
Now we introduce the following definitions : 
 
Def 2.6 
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A function )),,(),(: TYXf    is said to be TH-continuous if for 

each Xx  and each open set V of f(x) such that 
cV   is TH-closed  

 
, there exists an open set U of x such that  
 

vuf )( when T is the closure operator we get the concept of H- 

 
continuous function 
 
Now we recall  definition of almost –continuous function : 
 
Def 2.7: 
 

A function YXf : is said to be almost-continuous [7] 

 
If for each Xx  and each open set V of f(x) , there exists an open set U of 

x such that ))(()( vclIntuf   

 
Now we introduce the following definition: 
 
Def 2.8 
 

A function )),,(),(: TYXf     is said to be almost T-

continuous if for each Xx  and each open set V of f(x) , there exists an 

open set U of x such that  ))(()( vTIntuf   

 
When T is the closure operator almost T- continuous becomes  Almost  
 
Continuous 
 
 
Def 2.9 
 

A function  YXf : is said to be almost C – continuous [7] if for 

each Xx   and each  
 

open set v of f(x) such that 
cv  is compact , there exists an open set U of x 

such that  
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))( ()( vlcIntuf  almost  continuous functions are almost  c-

continuous  
 
functions but the  converse not true in general [7] the following theorem  
 
shows the relationships between the functions defined above. 
 
Theorem 2-10 
 
The followings implications hold and none of these implications can in  
 
general be reversed : 
 

yContinuit-Calmost         Continuity     Continuity     Continuity  CH
 
 
Proof 
 
See[2] and [7] 
 
Now we are ready to introduce  the main concept of this work : 
 
Def 2-11 
 
A function ),,(),(: TYXf   is said to be almost TC- 

continuous if for each Xx   and each open set V of f(x) such that 
cV   

 
is T-compact , there exists an open set U of x such that  
 

))(()( vTIntuf   

 
Remark 2-12 
 
We have the followings implications : 
 

continuityalmostCC

clT

TCalmost









Continuity-

                                         

   Continuity   Continuity-T
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3- T-strongly – closed graph 
 
let  YXf : be a function of a space X into Y .  the subset  

 Xxxfx :))(,(  of the product space X x Y  is  

 
called the graph of  f and usually denoted by G(f) 
 
we recall the followings definition : 
 
Def 3.1 
 
The graph G(f) is said to be strongly –closed [3] if for each  
 

)(),( fGyx  there exists  

 
open sets  YvXu     and  and containing  x and y respectively , such  

 
that:  
 

  )()(   fGvclxu    

 
Now we Introduce the definition of T-  strongly –closed graph as  
 
Follows : 
 
Def 3.2 
 

Let )),,(),(: TYXf   be a function , we say that the graph 

G(f) is T-strongly –closed   if for each  
 

)(),( fGyx   there exist open sets YvXu  ,   and 

containing  x and  y   
 

respectively, such that :   )()( fGvuxT   

 
The following lemma is a useful characterization of functions with  
 
strongly – closed graphs , we give the proof for completeness. 
 
Lemma 3-3 ([3])  
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The graph G(f)  is strongly –closed  if and only if for each  
 

)(),( fGyx    there exists  

 

YvXu  ,  and containing  x and y , respectively such that  

 

)()( vcluf   

 
Proof: 
 

  

Suppose G(f)  is strongly –closed    then for each )(),( fGyx    

 
there exist open  
 

sets YvXu  , and  containing  x and y , respectively such that  

 

  )()(  fGvclxu   

 

We want to prove that )()( vcluf    

 

Suppose )()( vcluf   

 

Then )()( vclufy   

 

So  )(ufy and )(vcly  

 

)(xfyux   

 

)(),( fGyx  And  )(),( vuxclyx   

 

So that   )()(   fGvlcxu  which is a contradiction  

 


Suppose )( )( vlcuf   
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Now we want to prove that   )()(l   fGvcxu   

 

Suppose   )()(l   fGvcxu    

 
So 
 

  )()(l   ),( fGvcxuyx   

 

It mean that )(   ),( vlcxuyx  and )(),( fGyx   

 

)(,),( UfyUxxfy   

 

So that )()( vclUf   

 
Which is a contradiction 
 
The proof of the following lemma is similar  
 
Lemma 3-4 
 

Let )),,(),(: TYXf    

 
Be a function . The graph G(f) is T-  strongly-closed if and only if for each  

)(),( fGyx  ,there exist open sets XU    and YV   containing  

x and y respectively , such that  
 

)()( vTUf   

 
Now we are ready to prove the following  important theorem  
 
Theorem 3-5 
 

If a function )),,(),(: TYXf     has a T- strongly –closed    

 
graph , then it is TH-Continuous. 
 
Proof 
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Suppose that G(f) is T-strongly –closed   . let K be any TH-closed  set of Y  
 

and )(1 kfx   for each ky  , )(),( fGyx  hence by lemma 3-4 ,  

 
there exists open sets  
 

XxU y )(  and Yyv )(  containing  x and y , respectively ,  

 

such that ))(())(( yvTxUf y   

 

Now , The family  kyyv :)(   is a cover of  K by open sets of y 

 

Hence , there exists a finite subset  0k  o f k  such that  

 

 0:))(( kyyvTk    

 

Put   0:))( kyxUU y   

Then U is an open set of X containing x and  )(1 kfU   

 

This show that )(1 kf 
 is a closed  set of X 

 
Now  we claim that f is  TH-continuous 

Let Xx  , let v be an open set of f(x) such that 
cv  is TH-closed  

Let 
cvk   

 

The above proof shows that  )(1 kf 
 is closed in X 

 

Let )(1 kfXU   

 

Then U is open in X and  Ux  

 
Now 
 

vkk-Y          

)())(()(

c

1



  KXfKfXfUf
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vUf )(  

 
So that f is TH- continuous 
 
Before we state the next theorem we need the following definition : 
 
Def 3-6 
 

Let ),,( TY   be an o.T.s.  we say that  [5] 

 

 Y is T-Hausdorf if given  2121 ,, yyYyy    then there exist the 

open sets 21,vv  in Y  

 

      such that      )()(,, 212211 vTvTvyvy   

 

 Y is T-locally compact regular if  given Yy , 1v  open in Y  

 
      containing y , then there exists       open set v in Y such that :  
 

    1)( vvTvy   and T(v) is compact 

 
 T is called regular closed operator if : 

 
 T(v) is  regular closed   

 

 Int(T(v))=v , v  

 
Theorem 3-7 
 
 if Y is T- Hausdor  and T-locally compact regular and  
 

)),,(),(: TYXf    is almost TC-continuous function also T is 

regular closed, then G(f) is T- strongly – closed  
 
Proof  
 

Let )(),( fGyx   then  )(xfy   and  

Hence there exist disjoint open sets 1v and 2v containing  y and f(x) ,  
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respectively such that  
 

)()( 21 vTvT   

 
Since Y is T – locally compact regular , there exists an open set V such 

that 1)( vvTvy    

 
and T(v) is compact  
 

Now we claim that  ))((1 vTf 
is closed in X 

 

Let  ))((1* vTfx   

 

Consider )( ** xfy   

 

Now   cvTxf )()( *  which is open 

 

Now f is almost TC-continuous , then there exists
*u   open in X  

 

containing 
*x  and  

 

))))(((()( * cvTTIntuf   Hence  cvTuf )()( *   

 

So that    )(1* vTfu    and Hence   cvTfu )(1*   

 

This means that      cvTf )(1
is open 

 

Hence   )(1 vTf 
is closed 

 

Let  ))((1 vTfXU   

 
So  Ux and  U is open 

 

And  )()( vTuf   
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So  G(f) is T-strongly closed . 
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