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Abstract:

In this paper we introduce and study the a new class of closed
set called (i,j)-preregular weakly closed set (briefly (i,j)-prw closed).and
(i,j)- pre weakly closed set (briefly (i,j)-pw closed).Moreover the notions
of (i,j)-prw- Continuous function and (i,j)- pw- Continuous function are
introduced ,and study the relationships among them, are studied.
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1.Introduction and Preliminaries:

A triple (X,T;,T;) where X is non-empty set and T; and T; are
topologies on X is called a bitopological space . Kelly [9] initiated the
study of such spaces . In 1985,Fukutake [5] introduced the concepts of g-
closed set in bitopological spaces then, several authors turned their
attention towards generalizations of various concepts of topology by
considering bitopological spaces. S.S.Benchalli and RS Wali
[2]introduced new class of sets called regular weakly-closed (briefly rw-
closed set) in topological spaces which lies between the notions of w-
closed and regular g-closed sets. M.karpagadovi and A.pushralath [10]
introduced a new class of sets called (i,j)-rw-closed ) in bitopological
spaces which lies between (i,j)-w-closed and (i,j)- regular g-closed. If A
Is a subset of X with topology T, then the closure of A is denoted by T-
cl(A) orcl(A), the interior of A is denoted by T-int(A) or int(A) and the
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complement of A in X is denoted by A€ . The intersection of all pre closed
subset of X containing A is called pre-closure of A and denoted by
pcl(A).Observe that pcl(A) = A U cl(int(A))[3].Now, we need to recall

the following definitions.

Definition 1.1:A subset A of a topological space (X, T) is called:

1- A generalized closed (briefly, g-closed) [11] if cl(A)cU wherever
A S U,UisopeninX.

2- A generalized open (briefly, g-open) [11] if A€ is g-closed in X.

3- Aregular closed [15] if clint(A)=A.

4- A pre closed [13] if clint(A)c A.

5- A semi open [12] if Acclint(A).

6- A strongly generalized closed (briefly, g*-closed) [16] if cl(A)cU
wherever A € U is g- open in X.

Notation : We use the relation (i,j)that denotes to the pair of bitopologies
(T, T;) .

Definition 1.2: A sub set A of a bitopological space (X, T;,T; ) is called:

1- (i,j)-regular open, [4] if iint[jcl(A)] = A.

2- (i,j)-pre-open, [8] if A < j int[i cl(A)] .

3- (i,j)-semi-open, [12] if A < jcl[i int(A)] .

4- (i,j) —g-closed, [5] if T, -cl(A)cU wherever A € Uand U is open
inT;.

5- (i,j) weakly closed,(brieflyw-closed) [6] if T, —cl(A) cU wherever A <
U and U is semi open inT;.

6- (i,j)) weakly generalized closed, (briefly wg-closed) [7] if
T, —cl[T, int(A)JcU wherever A € U and U is open inT;.

7- (i,j) regular generalized closed, ( briefly rg-closed) [1] if
T, —cl(A)cU wherever A € U and U is regular open inT;.

8- (i,)) generalized pre regular closed, ( briefly gpr-closed) [6] if
T, — pcl(A) cU wherever A € U and U is regular open inT;.
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9- (i,j) —g*-closed [14] if T, —cl(A)cU wherever A€ U and U is g-
open inT;.

2. (i,j) —-prw-Closed Set and (i,j)-pw Closed Set in
BitopologicalSpaces.

In this section, we introduce a new class of sets in bitopological spaces.

Definition 2.1:A subset A of a bitopological space (X,T;,T;)is called
(i,j) —prw-closed if T, — pcl(A)cU wherever AS U and U is regular
preopen inT;.

Definition 2.2: A subset A of a bitopological space (X, T;,T;)is called
(i,j) —pw-closed if T, —cl(A) cU wherever A € U and U is preopen inT;.

Theorem 2.3:Every T; — closed setin (X, T;,T; ) is (i,j) —prw-closed .

Proof : Assume that A is T; — closed , A < U and U is regular preopen
in T;;Since A'is T; — closed,thencl(A) = A; Thus, we haveT; - pcl(A) cU .
Hence A is (i,J) —prw-closed.

Remark 2.4:0bserve that, the converse of the theorem 2.3 need not be
true in general as show by the following example.

Example 2.5:Let X = {1,2,3}, be a bitopological space with topologies
T, ={0,X,{1}}, T.={0,X,{2,3}} . Then the set {23} is (i,)) —
prw closed set but not T; — closed .

Theorem 2.6:Every T; — closed setin (X, T;, T;) is (i,j) —pw-closed set.

Proof : Assume that A is T; — closed , A < U and U is pre-open in T; ,
since A is T; — closed, thencl(A) = A;Thus, we haveT; —cl(A) cU . Hence
Ais (i,j)) —pw-closed.

Remark 2.7:0bserve that, the converse of the theorem 2.6 need not be
true in general as show by the following example.

Example 2.8: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a}, {c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
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{0,X,{c},{b},{b,c}} . Then the set {a} is (i,j) — pw closed set but not

T, — closed .

Theorem 2.9:Every (i,j) —regular closed set in (X,T;,T;) is (i,j) —
prw-closed set.

Proof : Assume that A is (i,j)regular —closed ,A< U and U is
regular pre-open in T; , since A is T; — regular closed , cl(A)=A
;Thus, we have T, — pcl(A) cU . Hence Ais (i,j) —prw-closed.

Remark 2.10:0Observe that, the converse of the theorem 2.9 need not be
true in general as show by the following example.

Example 2.11: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0, X,{c},{b},{b,c}} . Then the set {c,d} is (i,j) — prw closed set but
not (i,J) regular closed .

Theorem 2.12:Every (i,j) — regular closed set in (X,T;,T;) is (i,j) -
pw-closed set.

Proof : Assume that A is (i, j)regular — closed ,A < U and U is pre-
open in T; , since A is T; — regular closed , cl(A)= A;Thus, we have
T, —cl(A) cU. Hence A is (i,j) —pw-closed.

Remark 2.10: Observe that, the converse of the theorem 2.12 need not be
true in general as show by the following example.

Example 2.11:Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c},{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{@0,X,{c},{b},{b,c}} . Then the set {c,d} is (i,j) — pw closed set but
not (i,j) regular closed.

Remark 2.12:The following example shows that (i,j) —prw-closed set is
independent of (i,j)-rg-closed set .

Example 2.13: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{d}, {a,c},{a,d},{a,c,d}}, T; =
{0,X,{c,d}{acd}.
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Then the set {a, b} is (i,j) —rg closed set but not (i,j)-prw closed set .

Example 2.14: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c}.{a,c},{b,d},{c,b,d},{a,b,d}}, Tj =
{0,X,{a,b,d},{a,c,d},{a,d}} . Then the set {a} isnot (i,j) —
rg closed set but is (i,j)-prw closed set.

Remark 2.15:The following examples show that (i,j) —pw-closed set is
independent of (i,j)-rg-closed set .

Example 2.16: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0, X,{c},{b}, {b,c}}.

Then the set {a} is (i,j) — pw closed set but not (i,j)-rg closed set .

Example 2.17: Let X ={a,b,c,d} , be a bitopological space with T; =
{8,X,{a},{d}.{a,c}.{a,d}.{a,c,d}}, Tj = {®,X,{c,d},{a,c,d}}.

Then the set {a, b} is (i,j) —rg closed set but not (i,j)-pw closed set .

Theorem 2.18: Every (i,j) — prw closed set in (X, T;,T;) if and only if
iIs (i,]) —gpr-closed set

Proof : Assume that A is (i,j)prw — closed ,A € U and U is regular
pre-open in T;,sinc every T; — regular open is T; — regular pre open
, then pcl(A) < T; - pcl(A) cU ;Thus, we have (i.j) - pcl(A) cU . Hence A is
(i,j) —gpr closed. And the other proof is in the same way.

Theorem 2.19: Every (i,j) — gpr closed set in (X, T;,T;) is (i,j) —pw-
closed set.

Proof: : Assume that A is (i,j)gpr — closed ,A < U and U is reguler
open inT; ,sinc every T; —regular open is T; — pre open , then
pcl(A) < T, —cl(A) c U, there for (i.j)—pcl(A)cU . Hence A is (i,j) —pw

closed set.

Remark 2.20:0bserve that, the converse of the theorem 2.19 need not be
true in general as show by the following example.

198



AL-Qadisiyha Journal For Science Vol.19 No. 2 Year 2014
Luma S ISSN 1997-2490

Example 2.21: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a}, {c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0, X,{c},{b},{b, c}} .Then the set {a,c,d} is (i,j) —pw closed set but
not (i,j)-gpr closed set .

Theorem 2.22: Every( i,j) — prw closed set in (X, T;,T;) is (i,j) —pw-
closed set.

Proof : Assume that A is (i,j) — prw closed ,A € U and U is regular
pre-open in T; ,sinc every T; —regular pre open is T; — pre open ,
then there for . Hence A is (i,j) — pw closed set.

Remark 2.23:0bserve that, the converse of the theorem 2.22 need not be
true in general as show by the following example.

Example 2.24: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c},{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0,X,{c},{b},{b,c}} . Then the set {c,d} is (i,j) — pw closed set but
not (i,J) -prw closed.

Remark 2.25: Every (i,j) —prwclosedset and every (i,j)—
pw closed setin (X, T;,T;) is not (i,j) w-closed set .

Example 2.24: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c},{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0,X,{c},{b},{b, c}} . Then the set {a} is (i,j) —
prw closed set and (i, j) — pw closed set but not (i,j) -w closed set.

Theorem 2.25:Every (i,j) —wg closed set in (X,T;,T;) is (i,j) —prw-
closed set.

Proof : Assume that A is (i,j) —wg closed ,A < U and U is regular
pre-open inT; , since cl(A) = A;Thus, we have T, - pcl(A) cU . Hence A is

(i,]) —prw-closed.

Remark 2.26: Observe that, the converse of the theorem 2.25 need not be
true in general as show by the following example.

Example 2.27: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a}, {c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
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{@0,X,{c},{b},{b,c}} . Then the set {a} is (i,j) — prw closed set a but
not (i,j) -wg closed set.

Theorem 2.28:Every (i,j) —wg closed set in (X,T;,T;) is (i,)) —pw-
closed set .

Proof : Assume that A is (i,j) —wg closed ,A < U and U is regular
pre-open inT; , since cl(A) = A;Thus, we have T, —cl(A)cU. Hence A is

(i,]) —pw-closed.

Remark 2.29: Observe that, the converse of the theorem 2.28 need not be
true in general as show by the following example.

Example 2.30: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{c}.{a,c},{b,d},{c,b,d},{a,b,d}}, T; =
{0,X,{c},{b},{b,c}} . Then the set {c} is (i,j) — pw closed set a but
not (i,j) -wg closed set.

Remark 2.31:The following example shows that (i,j) —pw-closed set is
independent of (i,j)-semi closed set .

Example 2.32: Let X ={a,b,c,d}, be a bitopological space with
topologies T; ={@,X,{a},{b},{a, b}, {b},{a,b,c}},T; =
{®,X,{a},{b},{a,b}}.

Then the set {a} is (i,j) — semi closed set a but not (i,j) -pw closed set.
The set {a, b} is (i,j) —pw closed set a but not (i,j) - semi closed set.

Remark 2.33:The following example shows that (i,j) —prw-closed set is
independent of (i,j)-semi closed set .

Example 2.34: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a}, {b},{a, b}, {b},{a,b,c}}, T; =
{®,X,{a},{b},{a,b}}.

Then the set {a,c,d} is (i,j) — semi closed set a but not (i,j) -prw
closed set.The set {a,b} is (i,j) — prw closed set abut not (i) -
semi closed set.

Remark 2.35:The following example shows that (i,j) —prw-closed set is
independent of (i,j)-g*closed set .
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Example 2.36: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a}, {b},{a, b}, {b},{a,b,c}}, T; =
{@,X,{a},{b},{a,b}} .

Then the set {d} is (i,j) — g* closed set a but not (i,j) -prw closed set,
The set {a, b} is (i,j) — prw closed set a but not (i,j) -g* closed set.

Remark 2.37:The following example shows that (i,j) —pw-closed set is
independent of (i,j)-g*closed set .

Example 2.38: Let X ={a,b,c,d} , be a bitopological space with
topologies T; ={0,X,{a},{b},{a,b},{b},{a,b,c}}, T; =
{®,X,{a},{b},{a,b}} .

Then the set {d} is (i,j) — g* closed set a but not (i,j) -pw closed set,
The set {a, b} is (i,j) — pw closed set a but not (i,j) -g* closed set.

The following diagram shows explains the relations among all the
concepts introduced in the above section :

(i,j)-regular-closed
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(i,))-gpr-closed (i,j)-rg- closed
(i,))-w-closed 7j-closed— >(i,j)-g-closed
i
(1,J)-prw-closec (i,))-wg-closedc (i,))-g*-closed

(i,j)-semi-closed &‘\

(i,j)-pw-closed

3.(i,j) —prw- Continuousand (i,j)-pw- Continuous in
BitopologicalSpaces.

In this section we introduce (i,j) prw- continuity and (i,j) pw-
continuity in bitopological spaces .

Definition 3.1:A function f:(X, T, T;) — (Y,0;0;) is

1-(i,J) w- Continuous if inverse image of any (i,j) closed set in Y is
(i,J) w-closed set in X.

2-(1,])) wg- Continuous if inverse image of any (i,j) closed set in Y is
(i,j) wg closed set in X.

3-(1,)) rg- Continuous if inverse image of any (i,j) closed setin Y is
(i,j) rg closed set in X.

4-(i,)) gpr- Continuous if inverse image of any (i,j) closed set in Y is
(i,j) gpr closed set in X.

5-(i,J) semi- Continuous if inverse image of any (i,J) closed set in Y
is (i,j) semi closed set in X.
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6-(i,J) g- Continuous if inverse image of any (i,j) closed set in Y is
(i,j) g- closed set in X.

7-(i,J) g*- Continuous if inverse image of any (i,j) closed setin Y is
(i,j)) g*- closed set in X.

8 -(i,j) regular - Continuous if inverse image of any (i,j) closed set
inY is (i,)) regular- closed set in X.

Definition 3.2:A function f:(X,T;,T;) — (Y,0,0;)is called
(i) prw- Continuous if inverse image of any (i,j) closed set in Y is
(i,j) prw closed set in X.

Definition 3.3:A function f:(X, T, T;) — (Y,0;0) is called
(i,)) pw- Continuous if inverse image of any (i,j) closed set in Y is
(i,j) pw closed set in X.

Theorem 3.4:Every (i,j) —prw Continuous function is (i,j) —
pwContinuous function.

Proof : Let f:X — Y be a (i,j)— prw Continuous function
from the spaces X to a spaces Y, and U be an closed set in Y. By
(i,j) — prw Continuity of f , we have f~1(U) is (i,j) prw- closed
set in set in X. By (theorem 2.22), we obtain that £f~1(U) is (i,j) pw-
closed set in X. There for, f is (i,j) — pw—Continuous function .

Remark 3.5:0bserve that, the converse of the theorem 3.4 need not
be true in general as show by the following example.

Example 3.6: Let X ={a,b,c,d}, Y = {1,2,3,4}be a bitopological
spaces with topologies T; = {@,X,{a},{a,b},{a,c,d}}, T; =
{0,X,{a},{d},{a,d}} .0, =0, ={0,Y,{2},{1,3},{1,2,3}}, and let
f:X — Y be function defined by f(a) = f(b) ={4}, f(c) =
{1},f(d) ={2} , then fis (i,j) —pw- Continuous but is not
is (i,j) — prwContinuous. Because the cl int {a,b,c} VU {a,b,c} =
{a,b,c} & regular preopen setin T;.
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Remark 3.7:The following example shows that (i, j) — pw continuity
is not (i,j) — gpr continuity.

Example 3.8: Let X ={a,b,c,d}, Y = {1,2,3,4}be a bitopological
spaces  with topologies T; ={@,X,{a},{a,b},{a,c,d}}, T; =
{0,X,{a},{d},{a,d}} .0, =0, ={0,Y,{2},{1,3},{1,2,3}}, and let
f:X — Y be function defined by f(a) = f(b) = {4}, f(c) =
{1},f(d) ={2} , then fis(i,j) —pw- Continuous but is not
is (i,j) — gpr- Continuous. Because the cl int {a,b,c} U {a,b,c} =
{a,b,c} & regular open setin T;.

Theorem 3.9:Every (i,j) —wg -Continuous is (i,j) — pw-
Continuous

Proof : Let U be closed set in Y then f~1(U) is (i,j) wg- closed set
because f is (i,j) —wg — Continuous .Then fF~1(U) is (i,j) pw-
closed set by (theorem 2.28) ,then f is (i,j) — pw- continuity.

Theorem 3.10:Every (i,j) —wg- Continuous is (i,j) — prw-
Continuous .

Proof : Let U be closed setin Y then f~1(U)is (i,j) wg- closed set
because f is (i,j) —wg — Continuous.Then f~1(U) is (i,j) prw-
closed set by (theorem 2.28) ,then f is (i,j) — prw- continuity.

Remark 3.11: Observe that, the converse of the theorem 3.10 need
not be true in general as show by the following example

Example 3.12:Let X ={a,b,c},Y ={a,b,c}be a bitopological
spaces with topologiesT; = {@, X,{a},{b,c}},T; =
{0,X,{a},{b},{a,b}}.0; ={0,Y,{a}}, 0; = {0,Y,{a}, {a,b}},

and let f:X — Y be function defined by f(a) ={a}, f(b) =
{b}, f(c) ={a} , then fis(i,j) — prw- Continuous but is not
is (i,j) — wg- Continuous. Because the cl {,c} = {,c} ¢ T;.

Theorem 3.13:Every (i,j) — regular — Continuous is (i,j) — pw
continuity
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Proof : Let U be closed set in Y then f~1(U) is (i,j) regular -
closed set because f is (i,j) —regular — Continuous .Then
7)) is (i,j) pw- closed set by (theorem 2.12) ,then f is (i,j) —
pw- continuity.

Theorem 3.14:Every (i,j) — regular Continuous is (i,j) — prw-
Continuous

Proof : Let U be closed set in Y then f~1(U) is (i,j) regular -
closed set because f is (i,j) —regular — Continuous .Then
7)) is (i,j) prw- closed set by (theorem 2.9) ,then f is (i,j) —
pw-continuity .

Theorem 3.15:Every T; — Continuous is (i, j) — pw Continuous.

Proof : Let U be closed set in Y then f~1(U) is T;- closed set
because f is T; — Continuous .Then f~*(U) is (i,j) pw- closed set
by (theorem 2.6) ,then f is (i,j) — pw- continuity .

Remark 3.16:0Observe that, the converse of the theorem 3.15 need not
be true in general as show by the following example

Example 3.17:Let X ={a,b,c} , Y ={a, b, c}be a bitopological
spaces with topologies T; ={0,X,{a}, {b,c}}, Tj =
{(Z), X, {a,c}, {c}} 0; = {@, Y, {a}}, o; ={0,Y,{a}, {a,b}}, and let
f:X — Y be function defined by f(a)={a}, f(b) ={b},
f(c) ={c} , then fis(i,j) —pwContinuous but is not isT;_
Continuous. Because the {b,c} ¢ T;.

Theorem 3.18:Every T; — Continuous is (i, j) — prw- Continuous.

Proof : Let U be closed set in Y then f~'(U) is T;- closed set
because f is T; — Continuous .Then f~*(U) is (i,j) prw- closed set
by (theorem 2.3) ,then f is (i,j) — prw- Continuous.

Remark 3.19:0bserve that, the converse of the theorem 3.18 need not
be true in general as show by the following example.
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Example 3.20: Let X ={a,b,c} , Y ={a, b, c}be a bitopological
spaces with  topologies T; ={0,X,{a}, {b,c}}, T; =

{0,X,{a,c}{c}} .0 ={0,Y,{a}}, o; =1{0,Y,{a}, {a,b}}, and let
f:X — Y be function defined by f(a)={a}, f(b) ={b},
f(c) ={c} , then fis(i,j) —prwContinuous but is not isT;_
Continuous. Because the {b,c} & T;.

Theorem 3.21:Every (1,2) — prw — Continuous in (X.TuT,) s (i,)
—gpr- continuity , Every (1,2) — gpr — Continuous is (i,j) —prw -
Continuous.

Proof : Let U be closed setin Y then f~1(U)is (i,j) prw- closed set
because f is (i,j) — prw — Continuous .Then f~1(U) is (i,j) gpr-
closed set by (theorem 2.18) . then f is(i,j)— gpr-
Continuous.now let U be closed set in Y then f~1(U) is (i,j) gpr-
closed set because f is (i,j) — gpr — Continuous .Then f~1(U)
is (i,)) prw- closed set by (theorem 2.18) ,then f is (i,j) — prw-
Continuous.

Remark 3.22:The following example shows that (i,j) —pw
continuity and (i, j) — prw continuity is not (i, j) — rg — continuity.

Example 3.23: Let X ={a,b,c} , Y ={a, b, c}be bitopological
spaces with  topologies T; ={0,X,{a},{b,c}}, T; =
{@, X,{a, b}, {b}}.ai = {(Z), Y, {a}}, o; =1{0,Y,{a}, {a,b}}, and let
f:X — Y be function defined by f(a)={a}, f(b) ={b},
f(c) ={c} , then fis(1,2) —prw continuity and (1,2) —pw
continuity but is not is (1,2) —rg — continuity. Because the
cl{c} = {c} & regular open set inT; .

Remark 3.24:The following example shows that (i,j) —pw
continuity and (i, j) — prw continuity is not (i, j) — w — continuity.

Example 3.25: Let X ={a,b,c} , Y ={a,b,c}be bitopological
spaces with  topologies T; ={0,X,{a},{b,c}}, T; =
{(b, X, {a, b}, {b}} 0; = {(Z), Y, {a}}, o; =1{0,Y,{a}, {a,b}}, and let
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f:X — Y be function defined by f(a)={a}, f(b) ={b},
f(c) ={c} , then fis(i,j) —prw- Continuous and (i,j) — pw-
Continuous but is not is(i,j) — rg — Continuous. Because the {c} ¢
semi open set inT; .

Remark 3.26:The following examples shows that (i,j) —pw
continuity independent with (i, j) — semi — continuity.

Example 3.27:Let X ={a,b,c,d} , Y = {1,2,3,4}be bitopological
spaces  with topologiesT; = {@, X, {a},{a, b}, {b},{a,b,c}}, T; =
{0,X,{a},{b},{a,b}} .0; =0, ={0,V,{2},{1,3},{1,2,3}}, and let
f:X — Y be function defined by f(a) ={1}, f(b) = f(d) =
{4}, f(c) ={2} , then fis (i,j)— semiContinuous but is not
is (i,j) — pwContinuous. Because the cl{d} = {c,d} € regular
open set in T;.

Example 3.28: Let X ={a,b,c,d} , Y = {1,2,3,4}be bitopological
spaces with topologies T; = {@, X, {a}, {a, b}, {b},{a,b,c}}, T; =
{0,X,{a},{b},{a,b}}.0; = 0; = {0,V,{2},{1,3},{1,2,3}}, and let
f:X — Ybe function defined by f(a)=f(b)=1{4}f(c)=
{1}, f(d) = {2}, thenfis (i,j) — pw- Continuous but is notis(i, j) —
semi Continuous. Because the {a, b, c} ¢semiclosed set in T;.

Remark 3.29:The following example shows that (i,j) — semi
continuity is not (i,j) — prw continuity.

Example 3.30:Let X = {a,b,c,d}, Y = {1,2,3,4}be a bitopological
spaces with topologies T; = {@, X, {a},{a,b},{b},{a,b,c}}, T; =
{0,X,{a},{b},{a,b}} .0, =0; ={0,Y,{2},{1,3},{1,2,3}}, and let
f:X — Y be function defined by f(a)={1} f(b) = {4},
flc) =f(d) ={2} ,then fis(i,j)— semi Continuous but is not
is (i,j) — prw Continuous. Because  the  {d}is not(i,j) —
prwclosed setin T;.

The following diagram shows explains the relations among all the
concepts introduced in the above section :
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(i,j)-regular-Continuous

/\

(1,J)-gpr-Continuous (i,j)-rg- Continuous

(i,J)-w-Continuous \ q-Continy/

(i,j)-prw-Continuous

/ \'\(i,j)-WQ-Continuous
(i,j)-semi Continuous

\‘N (i,j)-pw Continuous
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