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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



Jlet A be asubset 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 X —Y is said to be C-continuous functions[2] if for each

X € X and each open set v of f(x) in Y such that v©
is compact there exists an open set u of x in X such that f(uU) cV

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

Def 2.2

(a) Let (X , T) be a Topological space, let T 7> p(X) be a
function such that W< T (W)

where W E T then we say that T is an operator associated with r and
the triple (X,7,T) is
called an operator Topological space (O.T.S) [4] .

(b) Let (X,7,T)be an (O.T.S) and W< X ,we say that w is T-open in X if
VvV xew,dG open in X 3xeGcT(G)cW [4]itis clear that
every T-open is open .

(c) Let (X ’ T,T) be an O.T.S and K - X ,we say that K is T- compact if
. for each open cover
n
of A={G, 1 e A} of k 3002050, 3K < JT(G,)

i=1
It is clear that every compact is T-compact [5]



Now we are ready to introduce the concept of TC-continuous functions as

follows:

Def 2.3

et f:(X,7)—>(Y,o,T))

be a function fromaT.s. (X ’ Z') toano. T.s. (Y ’ O_,T) we say
that f is TC-continuous if : for each X € X and each open set v of f(x) in

Y such that V is T-compact, dan open set u of x in X such that
f(u)cv
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
{Va e Q}of S by open sets of X, there exists &y, &y, Xz,..., &
suchthat : S < CJC I(v,,)

Now we introduced:lthe concept of TH-closed as set as follows:

Def 2.4

Let S be aasubset of an 0.T.s. (X ) T,T) we say that Sis TH-closed
in X if for every cover {Va NOAS Q} of S by open sets of X there exists
a11a21a31---1an suchthat S < UT(Vai)

i=1

Def 2.5
A function f : X _)Y is said to be H-continuous [1] if for each

Xe X and each open set V of f(x) such that V ° iIs H-closed ,there
exists an open set Uof x such that T (U) =V

Now we introduce the following definitions :

Def 2.6



A function f : (X,7) = (Y,o,T)) is said to be TH-continuous if for

c
each X € X and each open set V of f(x) such that V is TH-closed

, there exists an open set U of x such that

f (U) C Vwhen Tis the closure operator we get the concept of H-

continuous function
Now we recall definition of almost —continuous function :

Def 2.7:
Afunction T 2 X —>Y is said to be almost-continuous [7]
If for each x € X and each open set V of f(x) , there exists an open set U of

f (u) < Int(cl(v))

Now we introduce the following definition:

x such that

Def 2.8

Afunction T :(X,7) —> (Y,o,T)) issaid to be aimost T-

continuous if for each X € X and each open set V of f(x) , there exists an
open set Uof xsuchthat T (U) < Int(T (v))

When T is the closure operator almost T- continuous becomes Almost

Continuous

Def 2.9

Afunction T : X —Y is said to be almost C — continuous [7] if for
each X€ X and each

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



f (U) - |nt(C I(V)) 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 :

Continuity = H —Continuity = C —Continuity = almost C - Continuity

Proof

See[2] and [7]

Now we are ready to introduce the main concept of this work :
Def 2-11

Afunction f :(X,z) — (Y ,o,T)is said to be almost TC-

continuous if for each X € X and each open set V of f(x) such that Ve

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

f(u) = Int(T(v))
Remark 2-12

We have the followings implications :

T - Continuity — almost —TC — Continuit

U Ut =cl

C - Continuity = almostC — continuity



3- T-STRONGLY - CLOSED GRAPH

let T :X —Y beafunction of aspace Xinto Y. the subset
{(X’ f (X)) Xxe X } of the product space Xx Y is

called the graph of fand 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

(X, y) &€ G(T) there exists

opensets uc X and vcYand containing x and y respectively , such
that:

[ux cl(VM]NG(F) =D

Now we Introduce the definition of T- strongly —closed graph as

Follows :

Def 3.2

Let T: (X ,T) —> (Y , G,T)) be a function , we say that the graph
G(f) is T-strongly —closed if for each

(X, ¥) € G(T) thereexistopensets U = X,VY and
containing x and y

respectively, such that : [uxT (v)]ﬂ G(f)=D
The following lemma is a useful characterization of functions with

strongly — closed graphs , we give the proof for completeness.

Lemma 3-3 ([3])



The graph G(f) is strongly —closed if and only if for each

(X, ¥Y) 2 G(T) there exists

uc X,vcY and containing x and y , respectively such that
f(wNcl(v) =

Proof:

m—
Suppose G(f) is strongly —closed then for each (X, y) € G(T)

there exist open

setsU = X,VY and containing x and y , respectively such that

[uxclWW]NG(Ff) =D

we want to prove that 1 (U) [1C1(V) =@
suppose T (U)Mcl(V) =@

Then Ay € T (U) M cl (V)

so YE f(U)and Y ecl(V)
IXeusy=f(X)

(X, ¥) €eG(f)and (X,Y) €uxcl(v)

So that [u xcl (v)]ﬂ G ( ) == d which is a contradiction

< qpose FWNCIV) =g



Now we want to prove that [U XC I(V)]ﬂG( f ) =@

Suppose [u xc IV ]NG(Ff) = @

3(x, y) luxcl(W)]NG(F)
It mean that (X’ y) eu XCI(V)and (X1 y) EG‘(f)
y=1f(x),xeU,ye f(U)

So that f(U)ﬂCI(V) ¢¢

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

Let T :(X,7) > ,oc,T))

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

(X, ¥) € G(T) there exist open sets U © X and V <Y containing
x and y respectively , such that

fU)NT(v) =D
Now we are ready to prove the following important theorem
Theorem 3-5
If a function f : (X ,z) — (Y ,o,T)) hasaT-strongly —closed

graph , then it is TH-Continuous.

Proof



Suppose that G(f) is T-strongly —closed . let K be any TH-closed set of Y

and X & f (k) foreach Y €k , (x,y) & G(f)hence by lemma 3-4,

there exists open sets

U,(X) = X and V(Y) <Y containing x and y , respectively ,
such that F(U,(X))MNT(V(Y)) =¢
Now , The family {v(y) Yy e k} is a cover of K by open sets ofy

Hence , there exists a finite subset K, o f k such that
KcUT(V(Y):yek,}

put U =n{U, () :y ek,
Then U is an open set of X containing x and U N f (k) = ¢

This show that f (K) is aclosed set of X
Now we claim that fis TH-continuous

C
Let X € X ,letv be an open set of f(x) such that \Y is TH-closed

Let kK =v°

The above proof shows that f (K) is closed in X
Let U = X — f (k)

Then Uis openin Xand XU

Now

FU)= (X —fY(K)=f(X)—K
cY-k=k=v



fU)cv

So that fis TH- continuous
Before we state the next theorem we need the following definition :

Def 3-6

Let (Y,O-;T) be an 0.T.s. we say that [5]

# Vis T-Hausdorfif given Yii Yo €Y, Y, # Y, then there exist the

open sets Vi;V, inY
suchthat Y, €V, Y, EVg,T(Vl)ﬂT(Vz) =@

# Vis T-locally compact regular if given ¥ €Y ,V; openin Y

containing y , then there exists open setvin Y such that :

yevcT(V) SV, and T(v) is compact
€ Tis called regular closed operator if :
m T(v)is regular closed
m Int(T(v))=v, VET
Theorem 3-7

if Yis T- Hausdor and T-locally compact regular and

f: (X , 2') —> (Y , G,T)) is almost TC-continuous function also T is
regular closed, then G(f) is T- strongly — closed

Proof

Let (X,Y) 2G(f) then Y # F(X) and

Hence there exist disjoint open sets Vyand V, containing y and f(x) ,

10



respectively such that

TV)NT(v,) =9

Since Y is T —locally compact regular , there exists an open set V such
that YV T(V) Vv,

and T(v) is compact
Now we claim that T (T (V) is closed in X

Let X & fH(T(v))

consider Y = f(X)

Now T(X7) € (T(V)) which is open

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

containing X and

f(U") < INtT (T V))%)) Hence fF(U)e(TV))

so that U [ f_l(T (V)): @ and Hence u c (f _1(T (V)))C
This means that (f _l(T (V)))C is open

Hence T _1(T (V))is closed

Let U=X—f}T())

So xeUand Uis open

and FU)NT(V) =9

11



So G(f) is T-strongly closed .
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