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1. INTRODUCTION

This is the third in a series of our M. Phil papers. The
first and the second such papers have appeared in
2015 [22] and in 2016 [23]. In general topology the
notation of semi-preopen sets due to Andrijevic [14]
or B-open sets due to Mashhour et al.[13] plays a
significant role. In [13] the concept of -continuous
functions is introduced and further Popa and Noiri [9]
studied the concept of weakly B-continuous functions.
In 1992, Khedr et al. [8] introduced and studied [-
continuity in bitopological spaces. In 2008, Sanjay
Tahiliani [15] introduced and studiedweakly B-
continuous functions in bitopological spaces. In this
paper, we introduce and study the notation of weakly
B-continuous functions in tritopological spaces and
investigate several properties of these functions in
tritopological spaces.

We have used the definitions and terminology of text
book of S. Majumdar and N. Akhter [16], Munkres
[17], Dugundji [18], Simmons [19], Kelley [20] and
Hocking-Young [21].
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2. Basic Definitions
In the present paper, the space (X, Pi, P2, P3),
X, 01, 02) and (X,T) denote the tritopological,

bitopological and topological spaces respectively.

Let (X, T) be a topological space and A be a subset of
X. The closure and interior of A are denoted by CI(A)
and Int(A) respectively.

In (X, 01, g 2) the closure and interior of A LI X
with respectto O ; are denoted by iCI(A) and ilnt(A)
respectively, for i=1, 2.

In (X, Py, P2, P3) the closure and interior of A Ll X
with respect to Piare denoted by iCI(A) and ilnt(A)
respectively, for i=1,2,3.

Definition 2.1: A subset A of a tritopological space
(X, P1, P2, P3) is said to be

1. (i,j,k)-regular
A=ilnt(GCl(kInt(A))),
i,j,k=1,2,3.

open([1]) if
where iZj%Kk,
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closed([3]) if
where iZj%k,

2. (ij,k)-regular
A=iCI(jInt(kCI(A))),
ijk=1,23.

3. (i,j,k)-semi-open([2]) if AJICIGInt(kCI(A))),
where i Zj # k, i,j,k=1,2,3.

4. (i,j,k)-preopen([5]) if
AliInt(GCl(kInt(A))),where iZj%Kk,
i,j,k=1,2,3.

Definition 2.2: A subset A of a tritopological space
(X, P1, P2, P3) is said to be (i,j,k)-semi-preopen
([8]) if there exists a (i,j,k)-preopen set U such
that U LI A LI jCI(kInt(U)) or it is said to be (i,j,k)-
[3-open if A LIjCl(kInt(iC1(A))), where i#j#ZKk,
i,j,k=1,2,3.

The complement of (i,j,k)-semi-preopen set is said
to be (i,j,k)-semi-preclosed [8] or is said to be
(1,3,k)- ,B—closed if iInt(GCl(kInt(A))) LI A,where
iZj%k,ij.k=1,2,3.

Lemma 2.1: Let (X, P1, P2, P3) be a tritopological
space and{AA A DA} be a family of subsets of X.

Then
1. if A/] is (i,j,k)- B-open for each AJA, then

UA), is (i,j,k)- ,B—open
ACA

2. if A/] is (i,j,k)- B-closed for each A [JA, then
A, is (i,j.k)- B-closed.

A0A
Proof: (1) The proof follows from Theorem 3.20f [8].
(2)This is an immediate consequence of (1).

Definition 2.3: Let A be a subset of a tritopological
space (X, P1, P2, P3)

1. The (,j,k)- ,B—closure [8] of A, denoted by
(i,j,k)- ,BCI(A) is defined to be the intersection
of all (i,j,k)- ,8 -closed sets containing A.

2. The (i,j,k)- ,3 -interior of A, denoted by (i,j,k)-
,3 Int(A) is defined to be the union of all (i,j,k)-
[3-open sets contained in A.

Lemma 2.2: Let (X, P1, P2, P3) be a tritopological
space and A be a subset of X. Then

1. (i,j,k)—ﬂInt(A) is (1,j,k)- ﬂ—open

2. (i,j.k)- BCI(A) is (i,j,k)- B-closed

3. Ais (i,j,k)- B-open iff A=(i,j.k)- BInt(A)
4. Ais (i,j,k)- B-closed iff A=(i,j.k)- BCI(A).

Proof: (1) and (2) are obvious from Lemma 2.1,
(3) and (4) are obvious from (1) and (2).

Lemma 2.3: For any subset A of a tritopological
space (X, P1, P2, P3), xJ (1,j,k)- ,6 CI(A) if and only
if UnA#¢ for every (ij.k)-[-open set U
containing X.

Proof: The proof is trivial.

Lemma 2.4: Let (X, P1, P2, P3) be a tritopological
space and A be a subset of X. Then

L. X-(ijk)- BInt(A)=(i,j k)- BCIX-A)

2. X-(i,jk)- BCUA)=(ij.k)- BInt(X-A).

Proof: (1) By Lemma 2.2, (i,j,k)- BCI(A) is (i,j.k)-
[-closed. Then X-(i,j,k)- BCI(A) is (i,j,k)- -open.
On the other hand, X - (i,j,k)- ,6 CI(X-A) LI A and
hence X - (ij.k)- BCIX-A) L (i,j,k)- SInt(A).
Conversely, let x [1(i,j,k)- ,8 Int(A). Then there exists
(i,j.k)- B-open set G such that x G LI A. Then X-G
is (i,j.k)- B-closed and X-A LI X-G. Since x OX-G,
x 0(i,j,k)- BCI(X-A) and hence (i,j.k)- BInt(A) L X-
(i,j.k)- BCIX-A).

Hence X-(i,j.k)- BInt(A)=(i,j.k)- BCI(X-A).
(2)This follows immediately from (1).

Definition 2.4: Let (X, Pi;, P2, P3) be a
tritopological space and A be a subset of X. A point x
of X is said to be in the (i,j,k)- @ -closure [6] of A,
denoted by (i,j,k)- ¢/ 0 (A) if for every i-open set U

containing x, A N jCl(kInt(U)) # ¢, where iZj#k,
i,j,k=1,2,3.

A subset A of X is said to be (i,j,k)—@—closed if
A=(i,j,k)- Cl@ (A). A subset A of X is said to be

(1,3,k)- H—Open if X-A is (i,j,k)- G -closed.

The (i,j,k)- G-interior of A, denoted by (i,j,k)-
Int ) (A)is defined as the union of all (i,j,k)- @ -open

sets contained in A. Hence x [1(i.j.k)- Int g (A)if and

only if there exists a i-open set U containing x such
that x 0U LI jCl(kInt(U)) LI A.

Lemma 2.5: For any subset A of a tritopological
space (X, P1, P2, P3) the following properties hold:

L X-(ij.k)- Intg(A) =(ij.k)-cl g (X-A)

2. X-(i,j,k)- CZH (A)=(1,j,k)- In[e (X-A).
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Lemma 2.6: [6] Let (X, Pi, P2, P3) be a
tritopological space. If U is a k-open set of X, then
(i,j.k)-cl g (U) = iCI(Int(U)).

Definition 2.5: A mapping f : (X,Pi1, P2, P3) -
(Y.Qi, Q2 Q3) is said to be (ij.k)-/[-
continuous[8] iff_l(V) is (1,J,k)- ﬂ—open in X for
each Q;.open set V of Y.

Example 2.1: Consider the following tritopologies on
X ={a,b,c} and Y= {p,q,r} respectively:

Pi={X.¢.{a}{a.b}} . a}.{b.cl}
Ps={X.¢.{al{b}{a.0}}

and  Qi={Y, ¢ {ph{p.1}}.
Q3= {Y’ ¢’{q}}

We define the mapping f : (X,P1, P2, P3) —
(Y,Q1, Q2, Q3) by f(a) = p, f(b) = q and f(c) =r.
Then fis (1,2,3)- ,3 -continuous since the inverse
of each member of the topology Qi-on Y is a
(1,2,3)- ,B—open set in (X,P1, P2, P3).

P, ={X,¢.{

Q={Y, ¢.{p}}.

Definition 2.6: (1) A mapping f: (X,P1, P2, P3) —
(Y,Q1, Q2, Q3) is said to be (i,j,k)- weakly
precontinuous if for each x [1X and each Q;.open set
V of Y containing f(x), there exists (i,j,k)- preopen
set U containing x such that f(U) LI jCl(kInt(V)).
Example 2.2: Consider the following tritopologies on
X ={a,b,c} and Y ={p,q,1} respectively:

1={X,¢.{a} {a v} . P={Xgfal{b.dl}
Pa—{X ¢{ b}.{a.b}}
Q={Y, ¢.{p}}.

Qi={Y. ¢.{pk{p. 1}
Q3= {Y, ¢, { }} We define the mapping f: (X, P1,
P2, P3) — (Y, Q1, Q2, Q3) by f(a) = p, f(b) =
and f(¢) = r. Then f is (1,2,3)- weakly
precontinuous. Since if @ JX and Qi-open set V=
{p,l"} , then we have (1,2,3)- preopen set U ={a} such
that f(U) LI Q2-C1(Q3.Int(V)).

(2)A mapping f : (X, P1, P2, P3) - (Y, Qi, Q2,
Q3) is said to be (i,j,k)- weakly- ,8 - continuous if
for each x[X and each Q; .open set V of Y
containing f(x), there exists (i,j,k)- ,3 -open set U

and

continuous for i # j #k, i,j,k=1,2,3. The converse is
not true.

3. Characterization

Theorem 3.1: For a mapping f : (X, P1, P2, P3) —
(Y, Qi1, Q2, Q3) the following properties are
equivalent:

1. fis (ij.k)- weakly- [3-continuous.
2. (k- Bcif ]
L] f_l(jCI(iInt(B))) for every subset B of Y

3. Gk B-af Laammy U
every (i,j,k)- regular closed set F of Y

(KInt(jC1(iInt(B)))))

(F) for

4. djx-Bacf Nawyu s
for every Qg.open set V of Y

(iCI(Int(B)))

5. f -1 V) UGk)-B-Int( f~ 1 (Cl(kInt(V))))
for every Qj.open set V of Y

Proof: (1) = (2). Let B be any subset of Y. Suppose
that xOX- f 1 (jCI(iInt(B))). Then f(x)OY-

jCl(iInt(B)) so that there exists a Q;-open set V of Y
containing f(x) such that VNB = ¢, so

V N kInt(GCl(iInt(B))) = q and hence
kCl(iInt(V)) N kInt(jCl(iInt(B))) = ¢. Therefore [

(i,j.k)- B- open set U containing x such that
f(U) LUkCI({Int(V)). Hence we have U

n £ L KInGCIGIneB)) = ¢ and x OX- (ij,k)- B-
cfL

have

(kInt(jCl(iInt(B))))) by Lemma 2.6. Thus we
ijo-B-a( £
L f _l(jCI(iInt(B))).

(2)= (3) Let F be any (i,j,k)-regular closed set of Y.
Then F = iCl(jInt(kCI1(F))) and we have (i,j,k)- ,8—

i £~ aant@=G,o- B-
Cl(f~ 1 (kInt(iC1(Int(kCI(F)))))) LI
iCl(jInt(kCI(F)))) = f _l(F).

(KInt(jC1(iInt(B)))))

(3)= (4) For any Qx-open set V of Y, iCI(jInt(V)) is
(i,j,k)-regular closed. Then we have (i,j,k)- ,3 -

containing x such that f(U) LI jCI(kInt(V)). - .

af U G- B-
Remark 2.1: Since every (i,j,k)-preopen set is (i,j,k)- -1 ' 1.
B-open ([8] Remark 3.1), every (i,jk)- weakly  CI( f T KIneiCLVy)) U f T GCIGInt(V))).
precontinuous function is (ij.k)-weakly- [3-
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(4)=(5) Let V be Qi open set of Y. Then Y -
jCI(kInt(V))is O - open setin Y and we have (i,j,k)-

B-Ci( f _1(Y-jCl(kInt(V)))) L f _l(iCl(Y—
jClIkInt(V))) and hence X- (1,j,k)- ,3 -
Int( f _l(jCI(kInt(V)))) L X-

f 1 (GInt(kCI(V) LUX- f '1(\/). Thus we obtain
£ ) Udgk- B £~ Lcikmevyy).

5)= (1) Let xOX and V be a Qi open set
containing f(x). We have x [ f_l(V) L d,.k)- 8-
(ij.k)- B-
Int( f _l(jCI(kInt(V)))). By Lemma 2.5, U is (i,j,k)-

,8 - open set containing x and f(U) LI jCI(kInt(V)).
This shows that f is (i,j,k)- weakly- ,8 -continuous.

Int( f _l(jCI(kInt(V)))). Put U=

Theorem 3.2: For a mapping f : (X, P, P2, P3) —
(Y, Qi1, Q2, Q3) the following properties are
equivalent:

1. fis (i,j,k)- weakly- [-continuous
2. f((1,jk) BCIA) L (k- Clg( £(A))for every
subset A of X

soaik- pagTiey 0T k-
Cl g (£(B))) for every subset B of Y

4. Gg0- BoifLimin- Clg(f(B)))))

L ! ((,j,k)- Clg(f(B))) for every subset B
of Y.

Proof: (1)= (2). Suppose that f is (i,j,k)- weakly-
,3 -continuous. Let A be any subset of X, x [1(i,j,k)-
,8 CI(A) and V be a Q;- open set of Y containing f(x).
Then there exists (i,j.k)- - open set U containing x
such that f(U)LJjCl(kInt(V)). Since x(i,j,k)-
,3 CI(A), by Lemma 2.3, we obtain Un A #¢ and
hence ¢# f(U) n f(A)UjClkInt(V)) n f(A).
Therefore, we obtain f(x)(i,j.k)- CI 9 (f(A))

(2)= (3). Let B be any subset of Y. Then we have
f(igk- B f Ly u (ij.00-

Cl 9( f‘l(B)j) Ll (i,j.k)- CZH(B)and hence (i,j,k)-

paics Loy U s~ hain- clg(f(B).

(3)= (4). Let B be any subset of Y. Since (i,j,k)-
Clg (B) is Qi. closed set in Y, by Lemma 2.6, (i,j,k)-

i s Hamair- ClgB)y U k-
Clg GInt((i,j.k)- CZH(B))) =f _l(iCI(jInt((i,j,k)—
Cly®))
£ Gix- Clymy),

(4)= (1). Let V be any Qx- open set of Y. Then by
Lemma2.10, V LjIntGCI(V)) =jlnt((3j.k)- Cl \9)

U f N Gciigl- Clg®) =

and we have (i,j,k)- ﬂCl(f _I(V)) LI (i,j,k)-
pa s~ Limijn- Clamy U f o
Cl@ V= f 1 (iCl(jInt(V))). Thus we have (i,j,k)-

Bl f _1(V)) L f _1(iC1(jInt(V))). It follows
from Theorem 3.1 that f is (i,j,k)- weakly- ,8—
continuous.

Definition 3.1: A tritopological space (X, P1, P2, P3)
is said to be (i,j,k)-regular ([7]) if for each x X

and each P;. open set U containing x, [ a Pi. open set
V such that x 1V LIjCI(kInt(V)) LIU.

Example 3.1: Consider the following tritopologies on
X ={a,b,c,d}:

Pi={X.¢{ap{a.b.chachia.dlf .
P>={X, ¢.{a,b},{b,c}, bl} Ps

=X.¢.{a.c.{b.c{d}}

Then X is (1,2,3) regular since for alJ X, Pi-
open set U = {a,b,c} , there exists Pi- open set V =

{a,c} such that V LI P, —CI(P3.Int(V)) LI U.

Lemma 3.1 : [10] If a tritopological space (X, Pi,
P2, P3) is (i,j,k)-regular, then (i,j.k)- Clg (F)=F

for every P;. closed set F.

Theorem 3.3: Let (Y, Qi, Q2, Q3) be an (i,j,k)-
regular tritopological space. For a mapping f : (X,
Pi, P2, P3) - (Y, Qi, Q2, Q3) the following
properties are equivalent:

1. fis(,j,k)- ﬂ—continuous

2. f_l((i,j,k)— Clg (B)) is (i,j.k)- [- closed in X
for every subset B of Y
3. fis (i,j,k)- weakly - ,6 -continuous
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4. f_l(F) is (i,j,k)- ,3— closed in X for every
(i,j.k)- @- closed set F of Y

5. f 1 (V) is (i,j,k)- [- openin X for every (i,j.k)-
6- open set V of Y.

Proof : (1)= (2). Let B be any subset of Y. Since

(i,j.k)- Clg(B) is Qi closed set in Y, it follows by

Theorem 5.1 of [8] that f _1((i,j,k)- Cl g®) is

(,j.k)- [- closed in X.

(2)= (3). Let B be any subset of Y. Then we have

(50 BICf 1@y U - Bacs L.

Cly®)= f ~Liin- ¢l G(B)' By Theorem 3.2, f

is (i,j,k)- weakly - ,8 -continuous.

(3)= (). Let F be any (i,j,k)- G- closed set of Y.

Then by Theorem 3.2, (i,j,k)- ,3 CI( f_l(F))

U f -1 ((,j,k)- Cl g®) = f _1(F). Therefore by

Lemma 2.5, f _l(F) is (i,j,k)- B- closed in X.

(4)= (5). Let V be any (i,j,k)- @- open set of Y. By
@. £l y-v=x- £ wyis k- B-closed
in X and hence f_l(V) is (i,j,k)- ,8— open in X.

(5)= (1). Since Y is (i,j,k)- regular, by Lemma 3.4,
(i,j.k)- Cl@ (B) = B for every Q. closed set B of Y
and hence Qi- open set is (ij.k)- &- open set.
Therefore f _I(V) is (i,j,k)- [3- open for every Q.

open set V of Y. By Theorem 5.1 of [8], fis (i,j,k)-
[S-continuous.

4. Weakly - B-continuity and p-continuity
Definition 4.1: A mapping f : (X, Py, P2, P3) —

(Y, Q1, Q2, Q3) is said to be (i,j,k)- weakly[
quasi continuous (briefly w : .q. ©)[10] if for every
Qi-openset Vof Y, f -1 (GCI(kInt(V))) is triclosed
in X.

Theorem 4.1: If a mapping f : (X, Py, P2, P3) -
(Y, Q1, Q2, Q3) is (i,j.k)- weakly- [B-continuous
and (i,j,k)- w L .q. ¢, then fis (i,j,k)- ,B—continuous.

Proof : LetxUX and V be any Qi. open set of Y
containing f(x). Since f is (i,j.k)- weakly- -

continuous, there exists an (i,j,k)- ,8 -openset U of X
containing x such that f(U) LI jCl(kInt(V)).

Hence xO f _1(jCl(kInt(V)) - V). Therefore x U

- fljammeyy - v = U onx-

f _1(jC1(kInt(V)) - V). Since U is (i,j,k)- ,6 - open
and X - f _l(jCI(kInt(V)) - V) is triopen, by

Theorem 3.3 of [8],G=U nX- f _l(jCI(kInt(V)) -
V)is (i,j,k)- B - open. Then x G and f(G) LI V. For
if yUG, then f (y) UGCl(kInt(V)) - V) and hence
f(y) U V. Therefore fis (i,j,k)- ,3 -continuous.

Definition 4.2: A mapping f : (X,P1, P2, P3) -
(Y,Qi, Q2, Q3) is said to have a (i,j,k)- B-
interiority condition if (1,j,k)-
Lnt( f _l(jCl(kInt(V))) L f _l(V) for every Qi
open set Vof Y.

Theorem 4.2: If a mapping f : (X, Py, P2, P3) —
(Y, Q1, Q2, Q3) is (i,j.k)- weakly- [S-continuous
and satisfies the (i,j,k)- ,8 - interiority condition then f
is (1,j,k)- ,B—continuous.

Proof: Let V be Q- open set of Y. Since fis (i,j,k)-
weakly- ,3 -continuous, by Theorem 3.1, f -1 V)
U Gig.ko- Bine £~ Lciaanvy. By G- B-
interiority condition of f, we have (i,j,k)-

Lint( f _1(jCl(kInt(V))) L f ~Lv) and hence

g0 B £~ Geamevy =~ 1ov). By
Lemma 2.5,f_1(V) is (i,j,k)- 8- open in X and
thus f is (i,j.k)- B-continuous.

Definition 4.3: Let (X, P;, P2, P3) be a
tritopological space and let A be a subset of X.
The (i,j,k)- ,8— frontier of A is defined as (i,j,k)-
BFr(A) = (i,j.k)- BCIA)N(i,jk)- BCIX -A) =
(i,j.k)- BCUA) - (i,j.)- Blnt(A).

Theorem 4.3: The set of all points x of X for which a

mapping f: (X, P1, P2, P3) - (Y, Q1, Q2, Q3) is
not (i,j,k)- weakly- ,3 -continuous is identical with
the union of the (i,j.k)- ,3 - frontier of the inverse
images of the jCl(kInt(V)) of Qi- open set V of Y
containing f(x).

Proof : Let x be a point of X at which f(x)is not
(i,j,k)- weakly- ,8 -continuous. Then there exists a
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Qi-open set V of Y containing f(x) such that U n (X

- £ Gaiaantvyy) # ¢ forevery (i.j.k)- B-open
set U of X containing x. By Lemma 2.6, x [1(i,j,k)-

pac x - fLgaamw.
xU f_l(jCI(kInt(V))), we have x[U(@,j,k)-

Since

,BCI( f _l(jCI(kInt(V)))) and hence x[(i,j.k)-
BE £ L vy,

Conversely, if f is (i,j,k)- weakly- ,8 -continuous at
x, then for each Q;- open set V of Y containing f(x),
there exists (i,j,k)- ,3 - open set U containing x such

that f(U) LIjCl(kInt(V)) and hence x0U
Ll f _l(jCI(kInt(V))). Therefore we obtain that
x0(.j.k)- Bnt( f 1 (CI(kInt(V)))). This

contradicts that x [(i,j,k)- BFr( f 1 (C1(KInt(V)))).

5. Weakly
continuity
Definition 5.1: A mapping f : (X, P1, P2, P3) -
(Y, Q1, Q2, Q3) is said to be (i,j,k)- almost [3-
continuous if for each x [JX and each Qi open set V
containing f(x), there exists an (i,j,k)- ,8 - open set U
of X containing x such that f(U) LI ilnt(jCl(kInt(V))).

Lemma 5.1 : A mapping f: (X, Py, P2, P3) — (Y,
Q1, Q2, Q3) is (i,),k)- almost ,3 - continuous if and

only if f _I(V) is (i,j,k)- - open for each (i,j,k)-
regular open set V of Y.

- B-continuity and  almost [3-

Definition 5.2: A tritopological space (X, Pi, P2,
P3) is said to be (i,j,k)- almost regular [12] if for
each x[J0X and each (i,j,k)-regular open set U
containing x, there exists an (i,j,k)-regular open set V
of X such that x OV LIjCl(kInt(V)) LI U.

Theorem 5.1: Let a tritopological space (Y, Qi,
Q2, Q3) be (i,j,k)- almost regular. Then a
mapping f : (X, P1, P2, P3) — (Y, Q1, Q2, Q3)
is(i,j,k)- almost ,3 - continuous if and only if it is

(1,j,k)- weakly- ,3 -continuous.

Proof: Necessity. This is obvious.

Sufficiency. Let us suppose that fis (i,j,k)- weakly-
,3 -continuous. Let V be any (i,j,k)-regular open set

of Y and x 0O f_l(V). Then we have f(x)[JV. By

the almost (i,j,k)-regularity of Y, there exists an
(i,j,k)-regular open set VO of Y such that

f(x)DVO L jClkInt(Vy)) LIV Since fis (i.j.k)-

weakly- ,B—continuous, there exists an (i,j,k)—ﬂ—

open set U of X containing x such that f(U)
L jCl(kInt(VO))UV. This follows that xO U

L f_l(V). Therefore we have | '1(\/) L (1,j,k)-

Lnt( f _1(V). By Lemma2.5, f 1(V) is (i,j.k)-
,8— open and by Lemma 5.2, f is (i,j,k)- almost ,8—
continuous.

Definition 5.3: A tritopological space (X, P1, P2,
P;) is said to be triowise -Hausdorff or
triowise ,3 - T2 if for each distinct points x, y, z of X,

there exists (i,j,k) ,8— open set U, V and W
containing x, y and z respectively such that
UnVnW=¢fori#j#k,i,j.k=1,2,3.

Theorem 5.2: Let (X, Pi;, P2, P3) be a
tritopological space. If for each distinct points X, y,
z in X, there exists mapping f of (X, P1, P2, P3) into
triowise Hausdorff tritopological space (Y, Qi,
Q2, Q3) such that

1. f(x) #1(y) Z1(z)

2. fis (i,j,k)- weakly- [-continuous at x

3. fis (j.k.i)-almost- S-continuous at y

4. fis (k,i,j)- almost—ﬂ—continuous at z.
Then (X, Pi, P2, P3) is triowise ,3 -Hausdorfft.

Proof: Let x, y, z be three distinct points in X. Since
Y is triowise Hausdorff, there exists a Q;- open set
U containing f(x) and a Qj- open set V containing f(y)
and a Qx- open set W containing f(z) such that
UnVnW=¢. Since U, V and W disjoint we have

kCI(U) nkInt(GCI(V)) nkCIGIntGCI(W)) =& . Since f
is (1,j,k)- weakly- ,3 -continuous at x, there exists an
(1,3,k) ,6 - open set U x of X containing x such that
f(U ) LIkCI(U). Since f is (j.k,i)- almost- -

continuous at y, there exists an (j,k,i) ,3 - open set

U y of X such  that

f(Uy ) LI kInt(jCI(V)) and since f is (k.i,j)- [5- open
set U z of X
f(U z ) LIkCI(jInt(iCI(W))). Hence we have
Ux N Uy N UZ = . This shows that (X, P1, P2, P3)

containing y

containing 7z such that

is triowise [3-Hausdorff.
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6. Some Properties

Definition 6.1: A tritopological space (X, Pi, P2,
P3) is said to be triowise Urysoshn [4] if for each
distinct points x, y, z, there exists i - open set U, j-
open set V and k-open set W such that x JU, yUV
and zUUW and jCI(U)nkCI(V)niCl(W) =¢for
i%£j%k, i,j,k=1,2,3.

Theorem 6.1: If (Y, Qi, Q2, Q3) is triowise
Urysoshn and f : (X, P1, Pz, P3) — (Y, Q1, Qz,
Q3) is triowise weakly [3- continuous injection,

then (X, P1, P2, P3) is triowise 3 —T2.

Proof: Let x, y, z be three distinct points of X. Then
since f is injection, f(x)Z f(y)#f(z). Since Y is
triowise Urysoshn, there exists Pi. open set U, Pj-
open set V and Px-open set W such that f(x) UU, f(y)
O V and f(z) O W and jCI(U)nkCI(V)niCI(W)

_gfor i#j#k, ijk=123. Hence fLGCI(UY)
nf _l(kCI(V)) nf _l(iCl(W)) =¢. Therefore
(k- B £~ L gauy) n (ki)
Bint( £~ aciv n i Bt £~ Liciowy

=¢. Since f is triowise weakly ,3 - continuous by

Theorem 3.1, xOf _I(U) L .,j.k)-
B £ Yooy,  yorTlvy UGk
it £ aciovy, 20 7Iw) Uk

Lnt( f _l(iCI(W))). This implies that (X, Pi, Pa,
P5) is triowise [ —T2.

Definition 6.2: A tritopological space (X, P1, P2,
P3) is said to be triowise connected [11] (resp.
triowise [3-connected) if it can not be expressed

as the union of three non-empty disjoint sets U,V
and W such that U is i-open, V is j-open and W

is k-open (resp. (i,j.k)- B-open, (j.k,i)- -open and
(k.i,j)- B-open ).

Theorem 6.2: If a mapping f : (X, P, P2, P3) —
(Y, Q1, Q2, Q3) is triowise weakly ,8 - continuous
surjection and (X, Pi, P2, P3) is triowise ,3—
connected, then (Y, Qi, Q2, Q3) is triowise
connected.

Proof: Suppose that (Y, Qi, Q2, Q3) is not
triowise connected. Then there exists a Q;. open set

U, Qj-open set V and Q-open set W such that U ¢
NV ZEE, W ¢, UnVnW=¢ and UUVOW=Y.

Since f is surjective ,f_l(U)’ f_l(V) and
f _I(W) are non-empty. Moreover , f _I(U)
mf_l(v) mf_l(W) = ¢ and f_l(U)

O f_l(V) O f_l(W) = X. Since f is triowise
weakly ,3 - continuous, by Theorem 3.1, we have
£ v Uagio- B Lgawy, £~ v
LI (G.k.i)- BInt( f _l(kCI(V))) and f _I(W)
L (k,i,j)- BInt( f _l(iCI(W))). Since U is j-closed
and k-closed, V is i-closed and k-closed, W is i-
closed and j-closed, we have f _l(U) LI (,j,k)-
B £ LWy, £ vy UG- B £ ovy
and f _I(W) L (k,i,j)- BInt( f _I(W)). Hence
7w = djk- By, 7w =
ki) Bine £ vy and fTIow) = ki)
Lnt( f _I(W)). By Lemma2.5, f _I(U) is (i,j.k)-
[3-open, f_l(V) is (j.k,i)- -open, f_l(W) is
(k.i,j)- B-open in (X, P1, P2, P3). This shows that
(X, P1, P2, P3) is not triowise ,6 -connected.

Definition 6.3: A subset A of a tritopological space
(X, P1, P2, P3) is said to be (i,j,k)-quasi H-closed
relative to X [1] if for each cover iU q’ alJ } of A

by Pi.open sets of X, there exists a finite subset J 0 of
J suchthae A U UYCLktndU -0 o}

Definition 6.4: A subset A of a tritopological space
(X, P1, P2, P3) is said to be (i,j,k)- ,B—compact
relative to X if every cover of A by (i,j,k)- S-open
sets of X has a finite subcover.

Theorem 6.3: If f : (X, Py, P2, P3) — (Y, Q1, Q2,
Q3) is triowise weakly ,8— continuous and A is
(1,j,k)- ,3 -compact relative to X, then f(A) is (i,j,k)-
quasi H-closed relative to Y.

Proof : Let A be (i,j,k)- ,8 -compact relative to X and
iV 77 aJ } any cover of f(A) by Qi.open sets of

(Y, Q1, Q2, Q3). Then f(A) O U iva call Jj and
50 ADU{f_l(Va):aDJ}. Since f is (ij.k)-

weakly ,3 - continuous, by Theorem 3.1, we have
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£ (Va) U (ko B £~ Leiganyv ) for

each

allJ. A UU

Therefore {(,.k)-

Lnt( f_l(jCI(kInt(Va )))} foreach @ [1J . Since

A is (i,j,k)- ﬂ—compact relative to X and (i,j,k)-
Lnt( f _l(jCl(kInt(Va ) is (i,j,k)- B-open for
each a [1J , there exists a finite subset J 0 of J such

that A U UG- Blnt( f_l(jCI(kInt(Va,)))
:a0Jy). This implies that fA) OU {f(G.j.k)-

Bini( f_l(jCl(kInt(Va a0y 10U (1

GCIkInt(V, ): a0Jy ) O U{jClkin(V,,)) -
allJ 0 }. Hence f(A) is (i,j,k)-quasi H-closed

relative to Y.
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