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Abstract: In this paper we introduce some new class of functions called contra wµg-continuous functions and contra wµg-irresolute
functions using wµg-closed sets in generalized topological space. We investigate their relationships with other existing

functions in generalized topological space. Also we prove that composition of two contra wµg-continuous need not be

contra wµg-continuous.
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1. Introduction

In 2002, generalized topological space (GTS), introduced by A. Császár [2] In 2009, W.K.Min [4] has introduced and studied

the notion of (α, g,) continuous functions, (π, g,) continuous functions in generalized topological space. In 2011, D.Jayanthi

[3] has introduced some contra continuous functions in generalized topological space. The purpose of this paper is to define

a new class of continuous functions called contra wµg-continuous functions and contra wµg-irresolute functions in GTS.

2. Preliminaries

Let X be a non empty set, expX denotes the power set of X . A generalized topology simply GT [2] on a non empty set X

is a collection of subsets of X such that φ ∈ µ and µ is closed under arbitrary union. Elements of µ are called µ-open sets.A

subset A of X is said to be µ-closed if Ac is µ-open.Then the pair (X,µ) is called a Generalized Topological Space(GTS).If

A is a subset of X, then cµ(A) is the smallest µ-closed set containing A and iµ(A) is the largest µ-open set contained in A.A

space (X,µ) is said to be strong, if X ∈ µ. Throughout this paper X and Y mean GTS’s (X,µ1) and (Y,µ2) and the function

f : X → Y denotes a single valued function of a space (X,µ1) into a space (Y,µ2).We recall the following definitions and

results.

Definition 2.1 ([5]). Let (X,µ) be a GTS, and A ⊆ X. Then A is said to be

(1). µ-α-open if A ⊆ iµcµiµ(A)

(2). µ-π-open if A ⊆ iµcµ(A)

∗ E-mail: selva1161995@gmail.com

1

http://ijmaa.in/


On Contra Weakly µg-Continuous Function in Generalized Topological Spaces

The complements of µ-α-open (resp.µ-π-open, µ-open) is said to be µ− α-closed(res.µ-π-closed,µ-closed).

Definition 2.2 ([5]). A subset A of X is said to be weakly µg-closed set ( simply Wµg-closed) if cµiµ(A) ⊆ U when-

ever A ⊆ U and U is µ- open. The complements of Wµg-closed set is called Wµg-open set. Let us denote µ(X)

(reps.αµ(X), πµ(X), Gµ(X),WµGO(X)) the class of all µ-open (resp.µ-α-open,µ-π-open,µg-open Wµg-open)sets on X.

Definition 2.3 ([5]). A function f : X → Y is said to be (µ1, µ2) continuous functions, if f−1(U) is µ1-open in X for every

µ2-open set U of Y.

Definition 2.4. [5] A function f : X → Y is said to be (wµg − µ1, µ2)-continuous if f−1(U) is wµg-open in X for every

µ2-open set U of Y.

Definition 2.5 ([3]). Let (X,µ1) and (Y, µ2) be GTS’s. Then a function f : X → Y is said to be contra (µ1, µ2)-continuous

if f−1(U) is µ-closed in X for every µ-open set U of Y.

Definition 2.6 ([3]). Let (X,µ1) and (Y, µ2) be GTS’s. Then a function f : X → Y is said to be contra (αµ1, µ2)-continuous

if f−1(U) is µ-α-closed in X for every µ-open set U of Y.

Definition 2.7 ([3]). Let (X,µ1)and (Y, µ2) be GTS’s. Then a function f : X → Y is said to be contra (πµ1, µ2)-continuous

if f−1(U) is µ-π-closed in X for every µ-open set U of Y.

Definition 2.8 ([5]). A function f : X → Y is said to be wµg-open if image of every wµg-open set is wµg-open

3. Contra Wµg-Continuous Function

Definition 3.1. A function f : X → Y is said to be contra Wµg-continuous if the inverse image of each µ-open in Y is

Wµg-closed in X.

Example 3.2. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {v, w}, {u,w}}. Then WµgC(X) =

{φ,X, {u}, {v}, {w}, {v, w}, {u, v}}. A function f : X → Y defined by f(u) = u, f(v) = v = f(w). Then f is contra

Wµg-continuous.

Remark 3.3. µ(X) ⊆ µ-α(X) ⊆ µ-π(X) ⊆Wµg(X).

Theorem 3.4. Let f : X → Y be a map. Then the following are equivalent

(i). f is contra Wµg- continuous.

(ii). The inverse image of each µ-closed in Y is Wµg-open in X.

Proof. (i)⇒ (ii) Let f be contra Wµg-continuous. Let F be a µ-closed set in Y.Then F c is µ-open in Y. Since f is contra

Wµg- continuous, f−1(F c) is Wµg-closed in X. (f−1(F ))c is Wµg-closed in X. Then f−1(F ) is Wµg-open in X.

(ii) ⇒ (i) Let F be µ-open set in Y.F c is µ-closed in Y. f−1(F c) is Wµg-open in X.(f−1(F ))c is Wµg-open in X.Then

f−1(F ) is Wµg-closed in X. Hence f is contra Wµg-continuous.

Theorem 3.5. If f : X → Y is contra Wµg-continuous, then for every x ∈ X and each µ-closed subset F of Y containing

f(x) there exists U ∈WµgO(X) and f(U) ⊆ F .

Proof. Let x ∈ X, F be a µ-closed set in Y and f(x) ∈ F . Since F is a contra Wµg-continuous, f−1(F ) is Wµg-open in

X and x ∈ f−1(F ). Let U = f−1(F ) and x ∈ U . Then U is Wµg-open and f(U) ⊆ F .
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Theorem 3.6. Every contra (µ1, µ2)-continuous is contra Wµg-continuous.

Proof. Let F be a µ-open set in Y. Since f is contra (µ1, µ2)-continuous, f−1(F ) is µ-closed in X. Thus, f−1(F )is Wµg-

closed in X. Hence f is contra Wµg-continuous. The converse of the theorem need not be true as seen from the following

example.

Example 3.7. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {u, v}, {v, w}}. Then WµgC(X) = {φ,X, {u}, {v},

{w}, {v, w}, {u,w}}. A function f : X → Y defined by f(u) = u, f(v) = w, f(w) = v. Clearly f is contra Wµg-continuous

but not contra (µ1, µ2)-continuous, since f−1{u, v} = {u,w} which is not µ-closed.

Theorem 3.8. Every contra (αµ1, µ2)-continuous is contra Wµg-continuous.

Proof. Let F be a µ-open set in Y. Since f is contra (αµ1, µ2)-continuous, f−1(F ) is µ-α-closed in X. This implies f−1(F )

is Wµg-closed in X. Hence f is contra Wµg-continuous. The converse of the theorem need not be true as seen from the

following example.

Example 3.9. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {v}, {u, v}}. Then WµgC(X) =

{φ,X, {u}, {w}, {v, w}, {u,w}}. A function f : X → Y defined by f(u) = u, f(v) = w, f(w) = v. Clearly f is contra

Wµg-continuous but not contra (αµ1, µ2)-continuous, since f−1{u} = {u} which is not µ-α-closed in X.

Theorem 3.10. Every contra (πµ1, µ2)-continuous is contra Wµg-continuous.

Proof. Let F be a µ open set in Y. Since f is contra (πµ1, µ2)-continuous, f−1(F ) is µ-preclosed in X. This implies f−1(F )

is Wµg-closed in X. Hence f is contra Wµg-continuous. The converse of the theorem need not be true as seen from the

following example.

Example 3.11. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {v}, {u, v}}. Then WµgC(X) =

{φ,X, {u}, {w}, {v, w}, {u,w}}. A function f : X → Y defined by f(u) = u = f(w), f(v) = w. Clearly f is contra

Wµg-continuous but not contra (πµ1, µ2)-continuous, since f−1{u} = {u} which is not π-µ-closed in X.

Remark 3.12. According to the above discussion we have the following relation

A→ B means A implies B but not conversely

Definition 3.13. A space X is called a Twµg space if every Wµg-closed set is µ-closed.

Theorem 3.14. If a function f : X → Y is contra Wµg-continuous and X is Twµg space, then f is contra (µ1, µ2)-

continuous.

Proof. Let F be a µ open set in Y. Since f is contra Wµg-continuous, f−1(F ) is Wµg-closed in X. Since X is a Twµg

space, f−1(F ) is µ-closed in X. Hence f is contra (µ1, µ2)-continuous.

Theorem 3.15. If X is Twµg space. Then then the following are equivalent.

(i). f is contra (µ1, µ2)-continuous.

(ii). f is contra Wµg-continuous.
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Proof. (i) ⇒ (ii) Let F be an open in Y. Since f is contra (µ1, µ2)-continuous, f−1(F ) is µ-closed in X. Then, f−1(F ) is

Wµg-closed in X. Hence f is contra Wµg-continuous.

(ii)⇒ (i) Let F be a µ-open set in Y. Then f−1(F ) be an Wµg-closed set in X. Since X is a Twµg space, f−1(F ) is µ-closed

in X. Hence f is contra (µ1, µ2)-continuous.

Definition 3.16. A function f : (X,µ1) → (Y, µ2) is called contra Wµg-irresolute if f−1(U) is Wµg-open in X for every

Wµg-closed set U of Y.

Example 3.17. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {u, v}, {v, w}}. Then

WµgO(X)={φ,X, {u}, {v}, {u, v}, {v, w}, {u,w}} and WµgC(Y ) = {φ,X, {u}, {v}, {w}, {v, w}, {u,w}}. A function

f : X → Y defined by f(u) = u, f(v) = v = f(w). Then f is contra Wµg-irresolute.

Theorem 3.18. Every contra Wµg-irresolute is contra Wµg-continuous.

Proof. It is obvious.

Remark 3.19. The converse of the above theorem is not true as seen from the following example.

Example 3.20. Let X = Y = {u, v, w} and µ1 = µ2 = {φ,X, {u}, {u, v}, {v, w}}. Then WµgO(X) =

{φ,X, {u}, {v}, {u, v}, {v, w}, {u,w}} and WµgC(Y ) = {φ,X, {u}, {v}{w}, {v, w}, {u,w}}. A function f : X → Y de-

fined by f(u) = u, f(v) = w, f(w) = v. Then f is contra Wµg-continuous which is not contra Wµg-irresolute, since

f−1({v}) = {w} is not Wµg-open in X.

Definition 3.21 ([5]). A function f : (X,µ1) → (Y, µ2) is called Wµg-irresolute if f−1(U) is Wµg-open in X for every

Wµg-open set U of Y.

Theorem 3.22. If f : X → Y is contra Wµg-continuous and irresolute. Then f−1(F ) ⊆ iµcµ(f−1(cµ(F ))) for every subset

F in Y.

Proof. Let F ⊆ Y . Then cµ(F ) is µ closed. Since every µ closed set is Wµg-closed set, cµ(F ) is Wµg-closed set. Since f

is contra Wµg-continuous, f−1(cµ(F )) is Wµg-open. Also, f−1(cµ(F )) is µ closed. Then (f−1(cµ(F ))) ⊆ iµcµ(f−1(cµ(F ))).

Therefore f−1(F ) ⊆ (f−1(cµ(F ))) ⊆ iµcµ(f−1(cµ(F ))). Hence f−1(F ) ⊆ iµcµ(f−1(cµ(F ))).

Theorem 3.23. If f : X → Y is a continuous map and F ⊆ iµcµ(f−1(cµ(f(F )))) for all µ-closed set F. Then f is contra

Wµg-continuous.

Proof. Let F be a µ-closed set in Y. Since f is a continuous map, f−1(F ) is µ closed set in X. By hypothesis, f−1(F ) ⊆

iµcµ(f−1(cµ(f(f−1(F ))))) ⊆ iµ(cµ(f−1(cµ(F )))). Thus f−1(F ) ⊆ iµ(cµ(f−1(cµ(F )))). Therefore f−1(F ) is Wµg-open in

X. Hence f is contra Wµg-continuous.

Remark 3.24. The composition of two contra Wµg-continuous functions need not be contra Wµg-continuous as seen from

the following example.

Example 3.25. Let X = Y = Z = {u, v, w} and µ1 = µ2 = µ3 = {φ,X, {u}, {u, v}, {v, w}}. Then WµgO(X) =

{φ,X, {u}, {v}, {u, v}, {v, w}, {u,w}} and WµgC(Y ) = {φ,X, {u}, {v}, {w}, {v, w}, {u,w}}. A function f : X → Y defined

by f(u) = u, f(v) = w, f(w) = v and g : Y → Z defined by g(u) = v, g(v) = u, g(w) = v. Then clearly f and g are contra

Wµg-continuous. But gof : X → Z is not contra Wµg-continuous, since (gof)−1{v, w} = f−1(g−1{v, w}) = f−1{u,w} =

{u, v} which is not Wµg-closed in X.
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Theorem 3.26. Let f : X → Y be surjective, Wµg-irresolute and Wµg-open and g : Y → Z be any function then gof is

contra Wµg-continuous if and only if g is contra Wµg-continuous.

Proof. Suppose gof is contra Wµg-continuous. Let F be a closed set in Z. Then (gof)−1(F )=f−1(g−1(F )) is Wµg-open

in X. Since f is Wµg-open and surjective f(f−1(g−1(F )) is Wµg-open in Y (i.e) g−1(F ) is Wµg-open in Y. Hence g is contra

Wµg-continuous.

Conversely, suppose that g is contra Wµg-continuous. Let F be a closed set in Z. Then g−1(F ) is Wµg-open in Y. Since f

is Wµg-irresolute, f−1(g−1(F )) is Wµg-open in X. Hence gof is contra Wµg-continuous.

Theorem 3.27. Let f : X → Y and g : Y → Z be a function then,

(i). If g is Wµg-irresolute and f is contra Wµg-irresolute, then gof is contra Wµg-irresolute.

(ii). If g is contra Wµg-irresolute and f is Wµg-irresolute, then gof is contra Wµg-irresolute.

Proof.

(i). Let F be a Wµg-closed in Z. Since g is Wµg-irresolute, g−1(F ) is Wµg-closed in Y. Then f−1(g−1(F )) is Wµg-open in

X (since f is contra Wµg-irresolute). That is (gof)−1(F ) is Wµg-open in X . This implies gof is contra Wµg-irresolute.

(ii). Let F be closed in Z. Since g is contra Wµg-irresolute, g−1(F ) is Wµg-open in Y. Then f−1(g−1(F )) is Wµg-open in

X(since f is Wµg-irresolute). That is, (gof)−1(F )is Wµg-open in X. This implies gof is contra Wµg-irresolute.

Theorem 3.28. If f : X → Y is contra Wµg-irresolute and g : Y → Z is Wµg-continuous, then gof is contra Wµg-

continuous.

Proof. Let F be a closed set in Z. Since g is Wµg-continuous, g−1(F ) is Wµg-closed in Y. Then f−1(g−1(F ))is Wµg-open

in X (since f is contra Wµg-irresolute). Then (gof)−1(F ) is Wµg-open in X. This implies gof is contra Wµg-irresolute.
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