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WEAKLY (1,2)*-§-OPEN
AND WEAKLY (1,2)*-§-CLOSED FUNCTIONS

R. Karthik and N. Rajasekar

ABSTRACT. In this paper, the concepts of weakly (1,2)*-g-continuous func-
tions, weakly (1,2)*-g-compact spaces and weakly (1,2)*-g-connected spaces
are introduced and some of their properties are investigated.

1. Introduction

Ravi and Ganesan [7] have introduced the concept of g-closed sets and studied
their most fundamental properties in topological spaces. In this paper, we intro-
duce a new class of generalized closed sets called weakly (1, 2)*-g-closed sets which
contains the above mentioned class. Also, we investigate the relationships among
the related generalized closed sets.

2. Preliminaries

Throughout this paper, (X, 71, 72), (Y, 71,72) and (Z,n1,n2) (briefly, X, Y and
Z) will denote bitopological spaces.

DEFINITION 2.1. Let S be a subset of X. Then S is said to be 7y 2-open [8] if
S = AU B where A € 71 and B € 15. The complement of 7; »-open set is called
71 2-closed.

Notice that 71 2-open sets need not necessarily form a topology.

DEFINITION 2.2. ([8]) Let S be a subset of a bitopological space X. Then
(1) the 7 9-closure of S, denoted by 71 2-¢l(S), is defined as N{F : S C F and
F is 7y -closed }.

2010 Mathematics Subject Classification. 54C05, 54C08, 54C10.
Key words and phrases. Bitopological space, (1,2)*-sg-closed set, (1,2)*-g-closed set, (1,2)*-
ag-closed set.
487



488 R. KARTHIK AND N. RAJASEKAR

(2) the 7 o-interior of S, denoted by 71 2-int(S), is defined as U{F : F C S
and F' is 7y o-open }.

DEFINITION 2.3. A subset S of a bitopological space X is called
(1) (1,2)*-semi-open set [9] if S C 7 9-cl(71,2-int(S));
(2) (1,2)*-c-open set [8] if S C 7y 9-int (71 2-cl(71,2-int(5)));
(3) regular (1,2)*-open set [10] if S = 7y o-int(71 2-cl(S));
(4) (1,2)*-m-open set [10] if S is the finite union of regular (1, 2)*-open sets.
The complements of the above mentioned open sets are called their respective closed
sets.

The (1, 2)*-semi-closure [9] (resp. (1,2)*-a-closure [10]) of a subset S of X,
(1,2)*-scl(S) (resp. (1,2)*-acl(S)), is defined to be the intersection of all (1,2)*-
semi-closed (resp. (1,2)*-a-closed) sets of X containing S. It is known that (1, 2)*-
scl(S) (resp. (1,2)*-acl(S)) is a (1,2)*-semi-closed (resp. an (1,2)*-a-closed) set.

DEFINITION 2.4. A subset S of a bitopological space X is called
(1) (1,2)*-generalized closed (briefly, (1,2)*-g-closed) set [11] if 7 2-cl(S) C
U whenever S C U and U is 11 2-open in X.
(2) (1,2)*-semi-generalized closed (briefly, (1,2)*-sg-closed) set [9] if (1,2)*-
scl(S) C U whenever S C U and U is (1, 2)*-semi-open in X.
(3) (1,2)*-a-generalized closed (briefly, (1,2)*-ag-closed) set [12] if (1,2)*-
acl(S) C U whenever S C U and U is 1 2-open in X.
(4) (1,2)*-g-closed set [3] if 71 2-¢l(S) C U whenever S C U and U is (1,2)*-
sg-open in X.
(5) (1,2)*-mg-closed set [10] if 7y o-cl(S) C U whenever S C U and U is
(1,2)*-m-open in X.
The complements of the above mentioned open sets are called their respective closed
sets.

The family of all (1,2)*-g-open (resp. (1,2)"-g-closed) sets in X is denoted by
(1,2)*-GO(X) (resp. (1,2)*-GC(X)).

DEFINITION 2.5. ([4]) For every set S C X, we define the (1,2)*-g-closure of
S to be the intersection of all (1, 2)*-g-closed sets containing S. That is (1,2)*-g-
cd(S)=n{F:SCFe(,2)*GC(X)}.

DEFINITION 2.6. Let (X, 7, 72) and (Y, 01, 02) be two bitopological spaces. A
function f: (X, 71, 72) — (Y, 01,02) is called
(1) completely (1,2)*-continuous [10] (resp. (1,2)*-R-map [10]) if f=1(V) is
regular (1,2)*-open in X for each oy 2-open (resp. regular (1,2)*-open)
set V of Y.
(2) perfectly (1,2)*-continuous [10] if f~*(V) is both 74 2-open and 71 2-closed
in X for each oy 2-open set V of Y.
(3) (1,2)*-g-continuous [4] if f~1(V) is (1,2)*-j-closed in X for every o o-
closed set V of Y.
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(4) (1,2)*-g-irresolute [4] if f~1(V) is (1,2)*-g-closed in X for every (1,2)*-
g-closed set V of Y.

(5) (1,2)*-sg-irresolute [13] if f~1(V)is (1,2)*-sg-open in X for every (1,2)*-
sg-open set V of Y.

(6) (1,2)*-g-closed [5] if the image of every 71 o-closed set in X is (1,2)*-g-
closed in Y.

DEFINITION 2.7. A subset S of a bitopological space X is called

(1) weakly (1,2)*-g-closed (briefly, (1,2)*-wg-closed) set [14] if 71 2-cl(71 2-
int(S)) C U whenever S C U and U is 7y 2-open in X.

(2) weakly (1,2)*-mg-closed (briefly, (1,2)*-wmg-closed) set [14] if 79 2-cl(T1 2-
int(S)) C U whenever S C U and U is (1,2)*-mg-open in X.

(3) regular weakly (1,2)*-generalized closed (briefly, (1,2)*-rwg-closed) set
[14] if 7y o-cl(71 2-int(S)) C U whenever S C U and U is regular (1,2)*-
open in X.

DEFINITION 2.8. ([5]) A function f : (X, 71,72) — (Y,01,02) is said to be an
(1,2)*-g-open map if the image f(5) is (1,2)*-g-open in Y for each 7 -open set S
of X.

REMARK 2.1. ([4]) Every 71 2-open set is (1, 2)*-sg-open but not conversely.
REMARK 2.2. ([14]) For a subset of a bitopological space, we have following
implications:
regular (1,2)*-open — (1,2)*-m-open — 71 2-open

DEFINITION 2.9. A subset S of a bitopological space X is said to be nowhere
dense if 7y o-int(r 2-cl(S)) = ¢.
DEFINITION 2.10. Let f : (X,71,72) — (Y,01,02) be a function. Then f is
said to be
(1) contra-(1,2)*-g-continuous [14] if f~1(V) is (1,2)*-g-closed in X for every
o1,2-open set of Y.
(2) (1,2)*-continuous [14] if f~1(V) is 74 o-closed in X for every o1 a-closed
set of Y.

REMARK 2.3. ([4]) Every (1, 2)*-continuous function is (1,2)*-g-continuous but
not conversely.

3. WEAKLY (1,2)*-j-CLOSED SETS

We introduce the definition of weakly (1,2)*-g-closed sets in bitopological
spaces and study the relationships of such sets.

DEFINITION 3.1. A subset S of a bitopological space X is called a weakly
(1,2)*-g-closed (briefly, (1,2)*-wg-closed) set if 71 o-cl(71 2-int(S)) C U whenever
S CU and U is (1,2)*-sg-open in X.

THEOREM 3.1. Every (1,2)*-g-closed set is (1,2)*-wg-closed but not conversely.
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ExAMPLE 3.1. Let X = {a1,a9,a3}, 1 = {¢, X, {a1,a2}} and 7 = {4, X}.
Then the sets in {¢, X, {a1,a2}} are called 7 2-open and the sets in {¢, X, {as}}
are called 7y o-closed. Then the set {a1} is (1,2)*-wg-closed set but it is not a
(1,2)*-g-closed in X.

THEOREM 3.2. Every (1,2)*-wg-closed set is (1,2)*-wg-closed but not con-
versely.

PROOF. Let S be any (1,2)*-wg-closed set and V' be any 7y 2-open set con-
taining S. Then V is a (1,2)*-sg-open set containing S. We have 7y 2-cl(T1 -
int(S)) C U. Thus, S is (1,2)*-wg-closed. O

EXAMPLE 3.2. Let X = {aj,az2,a3}, 1 = {$, X, {a1}} and 75 = {¢, X}. Then
the sets in {¢, X, {a1}} are called 7y 2-open and the sets in {¢, X, {az,as}} are
called 7y 2-closed. Then the set {a1, a2} is (1,2)*-wg-closed but it is not a (1,2)*-
w{-closed.

THEOREM 3.3. FEvery (1,2)*-wg-closed set is (1,2)*-wmg-closed but not con-
versely.

PROOF. Let S be any (1,2)*-wg-closed set and V be any (1,2)*-m-open set
containing S. Then V is a (1,2)*-sg-open set containing S. We have 7y 2-cl(71 2-
int(S)) CU. Thus, S is (1,2)*-wmg-closed. O

ExAMPLE 3.3. In Example 3.2, the set {a1,as} is (1,2)*-wmg-closed but it is
not a (1, 2)*-wg-closed.

THEOREM 3.4. Every (1,2)*-wg-closed set is (1,2)*-rwg-closed but not con-
versely.

PROOF. Let S be any (1,2)*-wg-closed set and V' be any regular (1,2)*-open
set containing S. Then V is a (1, 2)*-sg-open set containing S. We have 11 2-cl(71 2-
int(S)) C V. Thus, S is (1, 2)*-rwg-closed. O

EXAMPLE 3.4. In Example 3.2, the set {a1} is (1, 2)*-rwg-closed but it is not
a (1, 2)*-wg-closed.

THEOREM 3.5. If a subset S of a bitopological space X is both 11 2-closed and
(1,2)*-ag-closed, then it is (1,2)*-wg-closed in X.

PROOF. Let S be an (1,2)*-ag-closed set in X and V' be any 71 2-open set
containing S. Then V' D (1,2)*-acl(S) = S U 7 o-cl(1y 2-int(71,2-cl(S))). Since S
is 1y o-closed, V' D 7 o-cl(7y 2-int(S)) and hence (1,2)*-wg-closed in X. O

THEOREM 3.6. If a subset S of a bitopological space X is both 71 2-open and
(1,2)*-wg-closed, then it is Ty 2-closed.

PROOF. Since S is both 71 2-open and (1, 2)*-wg-closed, S D 11 2-cl(71,2-int(S))
= 11,2-cl(S) and hence S is 7y »-closed in X. O

COROLLARY 3.1. If a subset S of a bitopological space X is both T 2-open and

(1,2)*-wg-closed, then it is both regular (1,2)*-open and regular (1,2)*-closed in
X.
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THEOREM 3.7. Let X be a bitopological space and S C X be 71 2-open. Then,
S is (1,2)*-wg-closed if and only if S is (1,2)*-g-closed.

PROOF. Let S be (1,2)*-g-closed. By Theorem 3.1, it is (1, 2)*-wg-closed.
Conversely, let S be (1,2)*-wg-closed. Since S is 71 2-open, by Theorem 3.6, S
is 71 2-closed. Hence S is (1,2)*-g-closed. O

THEOREM 3.8. If a set S is (1,2)*-wg-closed then 11 2-cl(71,2-int(S)) — S con-
tains no non-empty (1,2)*-sg-closed set.

PROOF. Let F be a (1,2)*-sg-closed set such that F' C 7 o-cl(7y 2-int(S)) —S.
Since F€ is (1,2)*-sg-open and S C F¢, from the definition of (1, 2)*-wg-closedness,
it follows that 7 o-cl(71 2-int(S)) € F°. That is F' C (1 2-cl(71,2-int(S)))°. This
implies that F' C (71 2-cl(71,2-int(S))) N (11,2-cl (11 2-int(5)))¢ = ¢. O

THEOREM 3.9. If a subset S of a bitopological space X is nowhere dense, then
it is (1,2)*-wg-closed.

PROOF. Since 7 2-int(S) C 1 9-int(m 2-¢l(S)) and S is nowhere dense, 7 o-
int(S) = ¢. Therefore 1 o-cl(T1 2-int(S)) = ¢ and hence S is (1,2)*-wg-closed in
X.

The converse of Theorem 3.9 need not be true as seen in the following example.

O

EXAMPLE 3.5. Let X = {a1,a2,a3}, 11 = {¢,X,{a1}} and = = {¢, X,
{az2,a3}}. Then the sets in {¢, X, {a1}, {a2, as}} are called 71 5-open and the sets in
{#,X,{a1}, {az,as}} are called 7 o-closed. Then the set {a;} is (1,2)*-wg-closed
set but not nowhere dense in X.

REMARK 3.1. The following examples show that (1,2)*-wg-closedness and
(1,2)*-semi-closedness are independent.

EXAMPLE 3.6. In Example 3.1, we have the set {a1,as3} is (1, 2)*-wg-closed set
but not (1, 2)*-semi-closed in X.

ExXAMPLE 3.7. Let X = {a17a27a3}, T = {gb,X, {al}} and 7 = {¢, X, {CLQ}}.
Then the sets in {¢, X, {a1},{az},{a1,a2}} are called 7 2-open and the sets in
{¢, X, {as}, {a1,a3},{az,as}} are called 7 o-closed. Then the set {a1} is (1,2)*-
semi-closed set but not (1,2)*-wg-closed in X.

REMARK 3.2. From the above discussions and known results in [12]. We obtain
the following diagram, where A — B represents A implies B but not conversely.

Diagram
71 2-closed — (1,2)*-wg-closed — (1,2)*-wg-closed — (1,2)*-wmg-closed
— (1,2)*-rwg-closed

None of the above implications is reversible as shown in the above examples and in
the related paper [14].
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DEFINITION 3.2. A subset S of a bitopological space X is called (1, 2)*-wg-open
set if S¢ is (1, 2)*-wg-closed in X.

PROPOSITION 3.1. (1) Ewvery (1,2)*-g-open set is (1,2)*-wi-open but not con-
versely.
(2) Every (1,2)*-g-open set is (1,2)*-wg-open but not conversely.

THEOREM 3.10. A subset S of a bitopological space X is (1,2)*-wg-open if
G C 71 g-int(71,2-cl(S)) whenever G C S and G is (1,2)*-sg-closed.

PROOF. Let S be any (1,2)*-wg-open. Then S°¢ is (1, 2)*-wg-closed. Let G be
a (1,2)*-sg-closed set contained in S. Then G¢ is a (1,2)*-sg-open set containing
S¢. Since S€¢ is (1,2)*-wg-closed, we have 7y o-cl(7 2-int(S¢)) C G€. Therefore
G g Tl,g-int(TLQ—Cl(S)).

Conversely, we suppose that G C 1 g-int(my 2-¢l(S)) whenever G C S and G
is (1,2)*-sg-closed. Then G° is a (1, 2)*-sg-open set containing S¢ and G° D (1 o-
int(11,2-cl(S)))°. It follows that G D 7y o-cl(71 2-int(S°)). Hence S is (1,2)*-wg-
closed and so S is (1, 2)*-wg-open. O

DEFINITION 3.3. Let S C X. The (1,2)*-kernel of S is defined as the intersec-
tion of all 7y 2-open supersets of the set S and is denoted by (1,2)*-ker(S).

LEMMA 3.1. The following properties hold for subsets P, Q of a space X :

(1) z € (1,2)*-ker(P) if and only if PN F # ¢ for any 71 2-closed set F'
containing x.

(2) P C (1,2)*-ker(P) and P = (1,2)*-ker(P) if P is Ty 2-open in X.

(3) If P C Q, then (1,2)*-ker(P) C (1,2)*-ker(Q).

THEOREM 3.11. The following are equivalent for a function f : (X, 71,72) —
(Y,01,02).
(1) f is contra (1,2)*-g-continuous,
(2) the inverse image of every o1 2-closed set of Y is (1,2)*-g-open.

PROOF. Let P be any oy -closed set of Y. Since Y\ P is o1 2-open, then by
(1), it follows that f~1(Y\P) = X\f~1(P) is (1,2)*-g-closed. This shows that
f~1(P) is (1,2)*-G-open in X.

Converse is similar. O

THEOREM 3.12. Suppose that (1,2)*-GC(X) is closed under arbitrary intersec-
tions. Then the following are equivalent for a function f: (X, 11,72) — (Y, 01, 092).
(1) f is contra (1,2)*-g-continuous,
(2) the inverse image of every o1 o-closed set of Y is (1,2)*-g-open in X,
(3) for each x € X and each 012-closed set Q in'Y with f(x) € Q, there
exists a (1,2)*-g-open set P in X such that x € P and f(P) C Q,
(4) f((1,2)*-g-cl(P)) C (1,2)*-ker(f(P)) for every subset P of X,
(5) (1,2)*-g-cl(f~1(Q)) C f1((1,2)*-ker(Q)) for every subset Q of Y.
PRrROOF. (1) = (3). Let z € X and @ be a 01 2-closed set in Y with f(z) € Q.
By (1), it follows that f~1(Y\Q) = X\ f~1(Q) is (1,2)*-j-closed and so f~1(Q) is
(1,2)*-g-open. Take P = f~1(Q). We obtain that z € P and f(P) C Q.
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(3) = (2). Let @ be 01 2-closed set in Y with x € f~1(Q). Since f(z) € Q, by
(3) there exists a (1,2)*-g-open set P in X containing x such that f(P) C Q. It
follows that x € P C f~1(Q). Hence f~1(Q) is (1,2)*-g-open.

(2) = (1). Follows from the previous Theorem.

(2) = (4). Let P be any subset of X. Let y ¢ (1,2)*-ker(f(P)). Then there
exists a o1 2-closed set F' containing y such that f(P) N F = ¢. Hence, we have
PN f~YF) = ¢ and (1,2)*-g-cl(P) N f~1(F) = ¢. Hence, we obtain f((1,2)*-
Gel(PY)NF = ¢ and y & F((1,2)5-cl(P)). Thus, f((1,2)-cI(P)) C (1,2)"-

N
ker(f(P)).
5). Let Q be any subset of Y. By (4), f((1,2)*-g-cl(f~1(Q))) C (1,2)*-

(4) = (
ker(Q) and (1,2)*-g-cl(f~1(Q)) C f~1((1,2)*-ker(Q)).

(5) = (1). Let @ be any oq2-open set of Y. By (5 ) ( ,2)*-g-cl(f~HQ)) C
F7H(L,2)"ker(Q)) = f~H(Q) and (1,2)"--cl(f~(Q)) = f~(Q). We obtain that
F~HQ) is (1,2)*-g-closed in X. O

4. WEAKLY (1,2)*--OPEN AND WEAKLY (1,2)*-§-CLOSED

FUNCTIONS

DEFINITION 4.1. Let (X, 71, 72) and (Y, 01, 02) be bitopological spaces. A func-
tion f: (X, 71,m) = (Y,01,02) is called weakly (1,2)*-g-open (briefly, (1,2)*-wg-
open) if f(V) is a (1,2)*-wg-open set in Y for each 7y 2-open set V of X.

REMARK 4.1. Every (1,2)*-g-open function is (1,2)*-wg-open but not con-
versely.

EXAMPLE 4.1. Let X =Y = {a1,a9,0a3,a4}, 1 = {9, X, {a1}} and » = {¢, X,
{a1,az,a4}}. Then the sets in {¢, X, {a1}, {a1, a2, a4}} are called 7y 2-open and the
sets in {¢, X, {as},{a2,as,a4}} are called 7 o-closed. Let o1 = {¢,Y,{a:1}} and
o2 = {9,Y,{as,a3}}. Then the sets in {¢,Y,{a1}, {az,as},{a1,as2,a3}} are called
o1,2-open and the sets in {¢,Y,{as},{a1,a4},{a2,as,a4}} are called o7 o-closed.
Let f: (X, m1,72) — (Y,01,02) be the identity function. Then f is (1,2)*-wg-open
but not (1, 2)*-g-open.

DEFINITION 4.2. Let (X, 71, 72) and (Y, 01, 02) be bitopological spaces. A func-
tion f: (X, 11,72) — (Y, 01, 092) is called weakly (1,2)*-g-closed (briefly, (1,2)*-wg-
closed) if f(V) is a (1, 2)*-wg-closed set in Y for each 71 o-closed set V of X.

It is clear that an (1,2)*-open function is (1,2)*-wg-open and a (1,2)*-closed
function is (1, 2)*-wg-closed.

THEOREM 4.1. Let (X, 71,72) and (Y, 01, 02) be bitopological spaces. A function
[ (X,m,m2) = (Y,01,02) is (1,2)*-wg-closed if and only if for each subset Q of
Y and for each 71 -open set G containing f~1(Q) there exists a (1,2)*-wg-open
set F of Y such that Q C F and f~*(F) C G.

PRrOOF. Let @ be any subset of Y and let G be an 7 2-open subset of X such
that f~3(Q) € G. Then F = Y\ f(X\G) is (1,2)*-wj-open set containing @ and
f7HF) G

Conversely, let U be any 71 o-closed subset of X. Then f~1(Y\f(U)) C X\U
and X\U is 71 o-open. According to the assumption, there exists a (1,2)*-wg-open
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set F of Y such that Y\f(U) C F and f~}(F) C X\U. Then U C X\ f~Y(F).
From Y\F C f(U) C f(X\f~Y(F)) CY\F, it follows that f(U) = Y\F, so f(U)
is (1, 2)*-wg-closed in Y. Therefore f is a (1,2)*-wg-closed function. O

REMARK 4.2. The composition of two (1, 2)*-wg-closed functions need not be
a (1,2)*-wg-closed as we can see from the following example.

EXAMPLE 4.2. Let X =Y = Z = {a1,az2,a3}, 1 = {¢, X, {a1}} and 7o =
{¢,X, {a1,a2}}. Then the sets in {¢, X, {a1},{a1,a2}} are called 74 5-open and
the sets in {¢, X, {as}, {a2,a3}} are called 1 o-closed. Let o1 = {¢,Y,{a1}} and
o2 = {¢,Y, {az,a3}}. Then the sets in {¢,Y,{a1}, {az,as}} are called o7 2-open
and the sets in {¢, Y, {a1}, {az, as}} are called o1 o-closed. Let m = {¢, Z, {a1,a2}}
and 2 = {¢, Z}. Then the sets in {¢, Z, {a1,a2}} are called 71 2-open and the sets
in {¢,Z,{as}} are called oy s-closed. We define f : (X, m,m7) — (Y,01,02) by
fla1) = a3, f(a2) = a2 and f(az) = a1 and let g : (Y,01,02) — (Z,m1,72) be the
identity function. Hence both f and g are (1,2)*-wg-closed functions. For a 7y o-
closed set U = {ag, a3}, (go f)(U) = g(f(U)) = g({a1,a2}) = {a1,as} which is not
(1,2)*-wg-closed in Z. Hence the composition of two (1,2)*-wg-closed functions
need not be a (1,2)*-wg-closed.

THEOREM 4.2. Let (X, 71,72), (Y,01,02) and (Z,n1,12) be bitopological spaces.
Iff: (X,m,m) = (Y,01,02) is a (1,2)*-closed function and g : (Y,01,02) —
(Z,m1,m2) is a (1,2)*-wg-closed function, then go f : (X, 71,72) = (Z,m1,1m2) is @
(1,2)*-wg-closed function.

DEFINITION 4.3. A function f : (X,71,72) — (Y,01,02) is called a weakly
(1,2)*-g-irresolute (briefly, (1,2)*-wg-irresolute) function if f=1(Q) is a (1, 2)*-wj-
open set in X for each (1,2)*-wg-open set @ of Y.

EXAMPLE 4.3. Let X =Y = {a1,a2,a3}, 11 = {¢, X, {az}} and » = {9, X,
{a1,as}}. Then the setsin {¢, X, {az}, {a1,as}} are called 71 2-open and the sets in
{¢, X, {az}, {a1,a3}} are called 71 o-closed. Let o1 = {¢, Y, {a2}} and 00 = {¢, Y }.
Then the sets in {¢, Y, {a2}} are called o1 2-open and the sets in {¢, Y, {a1,as}} are
called o7 o-closed. Let f : (X, 7,72) — (Y,01,02) be the identity function. Then
fis (1, 2)*-wg-irresolute.

REMARK 4.3. The following examples show that (1,2)*-sg-irresoluteness and
(1,2)*-wg-irresoluteness are independent of each other.

EXAMPLE 44. Let X =Y = {ay,a2,a3}, 11 = {¢, X,{a1,a2}} and 7 =
{¢,X}. Then the sets in {@, X, {a1,a2}} are called 7 2-open and the sets in
{¢, X, {as}} are called 7 o-closed. Let o1 = {¢,Y,{a1}} and o2 = {¢,Y}. Then
the sets in {¢, Y, {a1}} are called o1 2-open and the sets in {¢, Y, {az, a3} } are called
o1,2-closed. Let f : (X, 71,m7) = (Y,01,02) be the identity function. Then f is
(1,2)*-wg-irresolute but not (1,2)*-sg-irresolute.

EXAMPLE 4.5. Let X =Y = {a1,a2,a3}, 1 = {¢, X, {a1}} and » = {¢, X,

{az2}}. Then the sets in {¢, X, {a1}, {aa}, {a1,az2}} are called 71 2-open and the sets
in {¢, X, {as},{a1,as},{az,as}} are called 7 o-closed. Let o1 = {¢,Y,{a1,a2}}
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and oo = {¢,Y}. Then the sets in {¢,Y,{a1,a2}} are called o1 2-open and the
sets in {¢,Y, {as}} are called oy o-closed. Let f : (X, 7, 7) — (Y,01,02) be the
identity function. Then f is (1, 2)*-sg-irresolute but not (1, 2)*-wg-irresolute.

REMARK 4.4. Every (1,2)*-g-irresolute function is (1,2)*-wg-continuous but
not conversely. Also, the concepts of (1,2)*-g-irresoluteness and (1,2)*-wg-
irresoluteness are independent of each other.

EXAMPLE 4.6. Let X =Y = {a1,a2,a3,a4}, 11 = {&,X,{a1}} and o2 =
{¢, X, {a2,a3}}. Then the sets in {¢, X, {a1}, {az,as},{a1,as,as}} are called 7 o-
open and the sets in {¢, X, {as}, {a1,a4},{a2,as,as}} are called 1 o-closed. Let
g1 = {(rb? Y7 {al}} and 02 = {¢a}fa{alaa2aa4}}' Then the sets in {(rb? Y’ {al}a
{a1,a2,a4}} are called o7 2-open and the sets in {¢,Y, {as}, {a2, as,a4}} are called
o1,2-closed. Let f : (X, 71,72) — (Y,01,02) be the identity function. Then f is
(1,2)*-wg-continuous but not (1, 2)*-g-irresolute.

EXAMPLE 4.7. Let X =Y = {a1,a9,a3}, 11 = {¢, X, {a1}} and 7o = {¢, X,
{a2,as}}. Then the sets in {¢, X, {a1},{a2,as}} are called 7 2-open and the sets
in {¢, X, {a1},{az,as}} are called 7y o-closed. Let o1 = {¢,Y,{a1}} and o2 =
{#,Y,{a1,a2}}. Then the sets in {¢,Y,{a1}, {a1,a2}} are called o1 2-open and the
sets in {4, Y, {as}, {az2,as}} are called oq o-closed. Let f: (X, 7,72) = (Y, 01, 02)
be the identity function. Then f is (1, 2)*-wg-irresolute but not (1, 2)*-g-irresolute.

EXAMPLE 4.8. In Example 4.5, then f is (1,2)*-g-irresolute but not (1,2)*-
wg-irresolute.

THEOREM 4.3. The composition of two (1,2)*-wg-irresolute functions is also
(1,2)*-wg-irresolute.

THEOREM 4.4. Let f: (X, 11,72) = (Y,01,02) and g : (Y,01,02) = (Z,11,m2)
be functions such that go f : (X, 71,m2) = (Z,m,n2) s (1,2)*-wg-closed function.
Then the following statements hold:

(1) if f is (1,2)*-continuous and injective, then g is (1,2)*-wg-closed.
(2) if g is (1,2)*-wg-irresolute and surjective, then f is (1,2)*-wg-closed.

PROOF. (1) Let F be a oy o-closed set of Y. Since f~!(F) is 7y o-closed in
X, we can conclude that (go f)(f~(F)) is (1,2)*-wg-closed in Z. Hence g(F) is
(1,2)*-wg-closed in Z. Thus g is a (1, 2)*-wg-closed function.

(2) It can be proved in a similar manner as (1). O

THEOREM 4.5. If f : (X, 71,72) — (Y,01,02) is an (1,2)*-wg-irresolute func-
tion, then it is (1,2)*-wg-continuous.

REMARK 4.5. The converse of the above theorem need not be true in gen-
eral. The function f : (X, 71,72) — (Y,01,02) in the Example 4.5 is (1, 2)*-wg-
continuous but not (1, 2)*-wg-irresolute.

THEOREM 4.6. If f : (X, 71, m2) — (Y, 01,02) is surjective (1,2)*-wg-irresolute
function and X is (1,2)*-wg-compact, then Y is (1,2)*-wg-compact.

THEOREM 4.7. If f : (X, 71,12) = (Y, 01,02) is surjective (1,2)*-wg-irresolute
function and X is (1,2)*-wg-connected, then Y is (1,2)*-wg-connected.
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