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ABSTRACT :-

In this work , | introduce a relations amdagr kinds of continuous functions ( i.e. contingq a’ -
continuous , weakly O -continuous , weakly @ * -continuous ) and relations among four open funetip

i.e. open ,a**—open ,A-open ,A”-open) in Topological , Bitopological and Tritipgical spaces .

Keywords :-a -continuous function , weakly & -continuous function , weaklyd* -continuous function

,a -open function,A -open function ,/]D—open function .

1-INTRODUCTION :-

Throughout this paper | adopt the notations and The definitions of the four continuous functions

terminology of [4],[5],[3]and [2] , X and Y
are finite sets and the following conventions

:(X,T), (X,T,Q), (X,T,Q,p) will always
denot to Topological space , Bitopological space
and Tritopological space respectively .

Let (X,T) be a topological space , and let
A be asubset of X, then A is said to be ar -
open set iff AOT—-int(T-cl(T-int(A)) [

4] , and the family of all ¢« -open sets is
denoted by a'.O(X) . The complement ofq -
open set is calleda -closed set .

Let (X,T,Q) be a Bitopological space , and
let A be asubset ofX , then A is said to be & -
open set iff A T—int(Q -cl (T —int(A)))

[3] , and the family of

all  J-open sets is denoted by.O(X) . The

complement of O -open set is called J -closed
set .

And let (X,T,Q,p) be a Tritopological space
, a subsetA of X is said to bed * -open set iff
AOT-int(Q-d(p-int(A)) [2] , and the
family of all oO*-open sets is denoted by
3".0(X) . The complement ofd* -open set is
called ad* -closed set .

are -

1.

The function f:(X,T) —s(Y,T) is
said to becontinuous at XX iff for
every T'- open set V in Y containing

f(x) there exists T- open set U in X
containing x such that f(U)J V . We
say f is continuous on X iff f is

continuous at each[XX [ 6]

. The function f:(X,T) —(Y,T') is

said to be " - continuous at XX iff
for every T'- open set V in Y
containing f(x) there exist&r - open set
U in X containing x such that f(U)V

. We say f isa” - continuous on X iff f
is a” - continuous at eachl¥X . [4]

. The function f: (X,T,Q) —>(Y,T')

is said to be weakly - J -continuous at
xOX iff for every T'- open set Vin Y
containing f(x) there existsd -open set
U in X containing x such that f(U)
LUV . We say f is weakly &-
continuous on X iff f is weaklyd-
continuous at each[XX .[ 3]

The function f (X,T,Q,p) —_—
(Y,T') is said to be weakly -J*-
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continuous at XX iff for every T'-
open set V inY containing f(x) there I make relations among these four comsnu

exists J* -open set U in X containing x functions by using theorems [ every T-open set
such that f(UYLIV . We say f is can be a -open set] ,[ every T-open set can be
weakly - 5* -continuous on X iff f is O-openset] and [ every T-open set candde
weakly -0 * -continuous at each LXX . open set ] and the converse is not hold [1] .

[2]

And The definitions of the four open functions are
4. The function f :(X,T) N

1. The function f(X,T) H(Y,T’) is (Y,T',Q',p') is said to be/r_ open iff

said to beopen iff f(G) is a T'- open f(G) is O*-openset inY for every
set inY for everyl - openset G in X . T-opensetG inX . [2]
[6] '

) N Also i make relations among these fougrop
2. The function f:(X,T) B(Y’T) IS functions by using theorems [ every T-open set

said to bea” - open iff f(G) is & -open can be a -open set] , [ every T-open set can be

set inY for evenyT - open set G in X . O-open set ] and [ every T-open set candie-
[4] open set ] and the converse is not hold [1] .

3. The function f:(X,T) s (Y,T',Q’) Moreover | introduce the following theorems :
is said to beA - open iff f(G) is J-
open set inY for every - open set G in
X . [3]

2- Some important theorems:

2.1 Theorem: Proof:
Continuous function leads to ar - continuous Let f be a continuous function , to be f a
function . weakly -0 - continuous function ;let V be® -
open set in Y , therf (V) is T - open set in X
Proof: because f is continuous function , and because [
Let f be a continuous function , to be f aa - every T-open set can bed- open set ] therefore

continuous function ;let V be® - opensetinY  §-1 (V) is J -open set .

, then f (V) is T- open set in X because f iS Hence f a weaklyd- continuous function .
continuos function , and because [ every T-open
set can be ar -open set | thereforef (V) is a - 2.4 Remark :
open set . The converse of the above theorem is not
« . _ held , because the bitopological space does not
Hence f aa - continuous function . .
always represent a topology [ 3] . (id-open

22 Remark set not necessary to be d - open set) .

The converse of the above theorem is not
held , because @ - open set not necessary to

beaT-openset [4]. 2.5 Theorem :

Continuous function leads to a weakly *-
continuous function .

2.3 Theorem:

Continuous function leads to a weakly - Proof

continuous function . Let f be a continuous function , to be f a
weakly -0* - continuous function ;let V be a

4
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T'-opensetinY ,therf (V) is T - open set in

X because f is continuos function , and becguse

every T-open set can be a8*- open set |
therefore f (V) is J* - open set .
Hence f a weaklyd* - continuous function .

2.6 Remark :

The converse of the above theorem is not held
because the tritopological space does not always
represent a topology [ 2] . ( i.@* -open set not
necessary to be d - open set ) .

The following diagram illustrates the relations among that four continuos functions in topological ,

bitopological and tritopological spaces.

Weakly - O* -

continuous

*

Q -Continuous

2.7 Theorem :

Open function leads to & - open function .

Proof:

Let f be an open function , to be f a**-
open function ;let G be&-opensetin X ,
then f (G) is T'- open setin Y because f is an
open function ,
and because [ every T-open set can lie-apen
set] therefore f (G) is a -open set .

Hence f aa - open function .

So that every Open function can beaa - open
function .

2.8 Remark :
The converse of the above theorem is not
held , becausear - open set not necessary to
beaT-openset [4].

2.9 Theorem:
Open function leads to a - open function .

4

Proof:

Let f be an open function , to be f /- open
function ;let G be d - open setin X , then
f (G) isT'-opensetin Y because f is an open
function , and
because [ every T-open set can beé ®pen set |
therefore f (G) is O -open set.

Hence f aA - open function .

So that every Open function can be &- open
function .

2.10 Remark :

The converse of the above theorem is elat h
, because the bitopological space does not alway
represent a topology [ 3 ] . ( i.@-open set not
necessary to be 'l - open set ) .

2.11 Theorem :
Open function leads to d - open function .

Proof:
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Let f be an open function , to be f Ja- open

function ; let G be & - open setin X , then 212 Remark .
f(G) is T'- open setin Y because f is an open The converse of the above theorem is not held

function , and because [ every T-open set caa be because the tritopological 'space not always
' e represent a topolo 2].(i.@*-open set not
O*-open set ] thereforef (G) is d* -open set. P pology [ 2] - ( P

. necessary to be d - open set )
Hence f aA - open function .
So that every Open function can be A&- open
function .
The following diagram illustrates the relations among that four open functions in topological |,
bitopological and tritopological spaces.
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