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Abstract: The aim of this short communication is to study some basic
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1. Introduction

Let (X, τ1, τ2) or simply X denote a bitopological space. For any subset A ⊆ X,
τi-int(A) and τi-cl(A) denote the interior and closure of a set A with respect to
the topology τi. The closure and interior with respect to the topology τi of B
relative to A is written as τi-clB(A) and τi-intB(A) respectively. A point x ∈ X

is called a condensation point of A if for each U ∈ τ with x ∈ U , the set U ∩A is
uncountable. A is called w-closed if it contains all its condensation points. The
complement of an w-closed set is called w-open. It is well known that a subset
A of a space (X, τ) is w-open if and only if for each x ∈ A, there exists U ∈ τ

such that x ∈ U and U ∩ W is countable. The family of all w-open subsets
of a space (X, τ), by τw or wO(X), forms a topology on X finer than τ . The
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w-closure and w-interior with respect to the topology τi, that can be defined
in a manner similar to τi-cl(A) and τi-int(A), respectively, will be denoted by
τi-clw(A) and τi-intw(A), respectively. AC denotes the complement of A in X

unless explicitly stated.
We shall require the following known definitions.

Definition 1.1. A set A of a bitopological space (X, τ1, tau2) is called

(a) τ1τ2-semi open if there exists an τ1-open set U such that U ⊆ A ⊆ τ2-
cl(U),

(b) τ1τ2-semi closed if X −A is τ1τ2-semi open.

equivalently, a set A of a bitopological space (X, τ1, τ2) is called τ1τ2-semi closed

if there exists a τ1-closed set F such that τ2-int(F ) ⊆ A ⊆ F ,

(c) τ1τ2-generalized closed (τ1τ2-g closed ) if τ2-cl(A) ⊆ U whenever A ⊆ U

and U is τ1-open in X,

(d) τ1τ2-generalized open (τ1τ2-g open ) if X −A is τ1τ2-g closed,

(e) τ1τ2-semi star generalized closed (τ1τ2-s
∗g closed ) if τ2-cl(A) ⊆ U when-

ever A ⊆ U and U is τ1-semi open in X,

(f) τ1τ2-semi star generalized open (τ1τ2-s
∗g open ) if X−A is τ1τ2-s

∗g closed
in X,

(g) τ1τ2-generalized w-closed (τ1τ2-gw closed) if τ2-clw(A) ⊆ U whenever A ⊆

U and U is τ1-open in X,

(h) τ1τ2-generalized w-open (τ1τ2-gw open ) if X −A is τ1τ2-gw closed.

(i) τ1τ2-regular generalized w-closed (τ1τ2-rgw closed ) if τ2-clw(A) ⊆ U

whenever A ⊆ U and U is τ1τ2 -regular open in X,

(j) τ1τ2-regular generalized w-open (τ1τ2-rgw open) if X − A is τ1τ2-rgw
closed.

2. Pairwise Semi Star Generalized w-Continuity

For further study we shall go through the following.

Definition 2.1. A map f : X → Y is called
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(a) pairwise gw-closed if image of a τj-w closed set in X is σiσj-gw closed in
Y ,

(b) pairwise rgw-closed if image of a τj-w closed set in X is σiσj-rgw closed
in Y ,

(c) pairwise pre w-closed if image of a τi-w closed set in X is σi-w closed in
Y , i = 1,2,

(d) pairwise rgw-continuous if inverse image of a σj-w closed in Y is τiτj-rgw
closed in X, i, j = 1,2 and i 6= j,

(e) pairwise gw-continuous if inverse image of a σj-w closed in Y is τiτj-gw
closed in X, i, j = 1,2 andi 6= j,

(f) pairwise rgw-irresolute if the inverse image of σiσj-rgw closed set Y is
τiτj-rgw closed in X, i, j = 1,2 and i 6= j.

Definition 2.2. A map f : X → Y is called

(a) pairwise s∗gw-continuous if the inverse image of σj-w closed set in Y is
τiτj-s

∗gw closed in X, i, j = 1,2, i 6= j.

(b) pairwise s∗gw-irresolute if the inverse image of σiσj-s
∗gw closed set in Y

is τiτj-s
∗gw closed in X, i, j = 1,2, i 6= j.

Concerning composition of functions, we observe the following results.

Theorem 2.3. (a) The composition of two pairwise s∗gw-irresolute func-
tions is pairwise s∗gw-irresolute.

Equivalently, If f, g are pairwise s∗gw-irresolute, then gof is also pairwise
s∗gw-irresolute.

(b) If f is pairwise s∗gw-irresolute and g is pairwise s∗gw-continuous, then
gof is also pairwise s∗gw-continuous.

Proof. (a) Let f : (X, τ1, τ2) → (Y, σ1, σ2) and g: (Y, σ1, σ2) → (Z, µ1, µ2)
be two pairwise s∗gw-irresolute functions. Let V be a µiµj-s

∗gw closed in Z,
i, j = 1,2, i 6= j. Since g is pairwise s∗gw-irresolute, we have g−1(V ) is σiσj-
s∗gw closed in Y . Since f is pairwise s∗gw-irresolute, we have f−1[g−1(V )] =
(gof)−1 is τiτj-s

∗gw closed in X. Therefore, gof is pairwise s∗gw-irresolute.

The proof of (b) is similar.
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The composition of two pairwise s∗gw-continuous functions is not pairwise
s∗gw-continuous.

Theorem 2.4. a) Every pairwise s∗gw-continuous function is pairwise
gw-continuous,

b) Every pairwise s∗gw-continuous function is pairwise rgw-continuous.

Proof. (a) Let f : (X, τ1, τ2) → (Y, σ1, σ2) be a pairwise s∗gw-continuous
function. Let V be a σj-w closed set in Y . Since f is a pairwise s∗gw-continuous
function, we have f−1(V ) is τiτj-s

∗gw closed in X, i, j = 1,2, i 6= j. Since every
τiτj-s

∗gw closed set is τiτj-gw closed, we have f−1(V ) is τiτj-gw closed in X.
Therefore, f is pairwise gw-continuous.

The proof of (b) is similar.

Definition 2.5. A space (X, τ1, τ2) is a pairwise semi star generalized w-
T1/2 [6] (simply, pairwise s∗gw-T1/2 ) if every τ1τ2-s

∗gw closed set in (X, τ1, τ2)
is τ2-w closed and τ2τ1-s

∗gw closed set in (X, τ1, τ2) is τ1-w closed.

The next theorem shows that pairwise s∗gw-T 1

2

spaces are preserved under

pairwise s∗gw-irresolute map if it is also a pairwise pre w-closed map.

Theorem 2.6. Let f : X → Y be onto pairwise s∗gw-irresolute and
pairwise pre w-closed map. If X is pairwise s∗gw-T 1

2

then Y is also pairwise

s∗gw-T 1

2

.

Proof. Let A be σiσj-s
∗gw closed subset of Y , i, j = 1,2, i 6= j. Since f is

pairwise s∗gw-irresolute map, f−1(A) is τiτj-s
∗gw closed subset of X. Since X

is a pairwise s∗gw-T 1

2

space, f−1(A) is τj-w closed in X. Since f is pairwise pre

w -closed, f [f−1(A)] = A is σj-w closed in Y . Therefore, Y is pairwise s∗gw-T 1

2

space.

Theorem 2.7. a) Every pairwise s∗gw-closed function is pairwise gw-
closed,

b) Every pairwise s∗gw-closed function is pairwise rgw-closed.

Proof. (a) Let f : (X, τ1, τ2) → (Y, σ1, σ2) be a pairwise s∗gw-closed func-
tion. Let V be a τj-w closed set in X. Since f is a pairwise s∗gw-closed
function, we have f(V ) is σiσj-s

∗gw closed in Y , i, j = 1,2, i 6= j. Since every
pairwise s∗gw-closed set is σiσj-gw closed, we have f(V ) is σiσj-gw closed in
Y . Therefore, f is pairwise gw-closed.

The proof of (b) is similar.
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Since every τj-w closed set is τiτj-s
∗gw closed, we have the following theo-

rem.

Theorem 2.8. Every pairwise s∗gw-irresolute map is pairwise s∗gw-
continuous map.

References

[1] Ahmad Al-Omari, Mohd Salmi Md Noorani, Regular generalized w-closed
sets, International Journal of Mathematics and Mathematical Sciences

(2007).

[2] K.Y. Al-Zoubi, On generalized w-closed sets, International Journal of

Mathematics and Mathematical Sciences, 13 (2005), 2011-2021.

[3] K. Chandrasekhara Rao, K. Joseph, Semi star generalized closed sets, Bul-
letin of Pure and Applied Sciences, 19E, No. 2 (2000), 281-290.

[4] K. Chandrasekhara Rao, K. Kannan, Semi star generalized closed sets and
semi star generalized open sets in bitopological spaces, Varahimir Journal

of Mathematics, 5, No. 2 (2005), 473-485.

[5] K. Chandrasekhara Rao, K. Kannan, D. Narasimhan, Characterizations of
s∗g-closed sets, Acta Ciencia Indica, XXXIIIM, No. 3 (2007), 807-810.

[6] K. Chandrasekhara Rao, D. Narasimhan, Semi star generalized w-closed
sets in Bitopological Spaces, Int. J. Contemp. Math. Sciences, 4, No. 12
(2009) 587-595.

[7] K. Chandrasekhara Rao, D. Narasimhan, Semi star generalized w-
continuity in topological spaces, Journal of Advanced research in Pure

Mathematics, 1, No. 1 (2009), 23-28.

[8] K. Chandrasekhara Rao, D. Narasimhan, Semi star generalized w-closed
sets, South East Asian J. Math. and Math. Sci., 8, No. 1 (2009) 31-38.

[9] W. Dunham, T1/2-spaces, Kyungpook Math. J., 17 (1997), 161-169.

[10] H.Z. Hdeib, w-closed mappings, Revista Colombiana de Mathematicas, 16,
No-s: 1-2 (1982), 65-78.

[11] N. Levine, Semi open sets and semi continuity in topological spaces, Amer.

Math. Monthly, 70 (1963), 36-41.



1046 D. Narasimhan, K. Kannan

[12] N. Levine, Generalized closed sets topology, Rend. Circ. Math. Palermo,
19, No. 2 (1970), 89-96.


