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ABSTRACT
The aim of this paper is to introduce gβ ^-continuous map, gβ ^-irresolute
map in topological spaces. The inter relationships of these newly introduced functions
with various functions are analysed and the dependence links with the other existing
functions are discussed. Composition of two gβ ^-continuous functions and
composition of two gβ ^-irresolute functions are also studied in this paper.
Keywords: gβ ^-continuous map, gβ ^-irresolute map.

INTRODUCTION
Norman Levine9 introduced generalized closed sets (briefly g-closed sets) in
topological spaces in 1970. M.K.R.S. Veerakumar has introduced g^-closed sets22 and
discussed their properties. Ramya.N and Parvathi.A introduced Ψg^-closed sets20 in
topological spaces in 2011. Using Ψg^-open, M.Arline Jeyamary introduced gβ^-closed set2
and the relation between gβ^-closed set and the other closed sets are analysed. In this paper,
gβ^-continuous map and gβ^-irresolute map are defined and their properties are investigated.
PRELIMINARIES
Definition 2.1 : A subset A of a topological space (X , τ) is called
1. a pre-open set[13] if A ⊆ int (cl(A)) and pre-closed if cl(int A) ⊆ A.
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2. a semi-open set [8] if A ⊆ cl(int(A)) and a semi-closed set if int(cl(A)) ⊆ A.
3. An α-open set[15] if A ⊆ int(cl(int(A))) and α-closed set if cl(int(cl(A))) ⊆ A.
The complement of pre-open(resp.semi-open, α-open) sets are called pre-closed(resp.semiclosed, α-closed) sets.
Definition 2.2: A subset A of a topological space (X , τ) is called
1. a generalized closed set (briefly g-closed )[9] if cl(A) ⊆ U whenever A ⊆ U and U is open
in (X , τ).
2. a generalized pre-closed set (gp-closed)[12] if pcl(A) ⊆ U whenever A ⊆ U and U is open
in (X , τ).
3. a α-generalized closed set (αg-closed )[11] if αcl(A) ⊆ U whenever A ⊆ U and U is open
in (X , τ).
4. a generalized semi-preclosed set (gsp-closed)[5] if spcl(A)⊆U whenever A ⊆ U and U is
open in (X , τ).
5. a gβ^-closed set [2] if spcl(A) ⊆ U whenever A ⊆ U and U is Ψg^-open in (X , τ).
6. a g*s-closed set[10] if scl(A) ⊆ U whenever A ⊆ U and U is gs-open in (X , τ).
7. a g*-closed set[21] if cl(A) ⊆ U whenever A ⊆ U and U is g-open in (X , τ).
8. a (gs)*-closed set[6] if cl(A) ⊆ U whenever A ⊆ U and U is gs-open in (X , τ).
9. a g#-closed set[23] if cl(A) ⊆ U whenever A ⊆ U and U is αg-open in (X , τ).
10. a g#-preclosed set(g#p-closed)[18] if pcl(A) ⊆ U whenever A⊆U and U is g#-open in
(X,τ).
11. a g#-semiclosed set (g#s-closed)[24] if scl(A) ⊆ U whenever A ⊆ U and U is αg-open in
(X,τ).
12. a g#p#-closed set [17] if cl(A) ⊆ U whenever A ⊆ U and U is g#-open in (X , τ).
Definition 2.3: A function f:(X, τ)→(Y, σ) is called a
1. g-continuous[4] if f −1 (V) is a g-closed set of (X, τ) for every closed set V of (Y, σ).
2. αg-continuous[7] if f −1 (V) is a αg-closed set of (X, τ) for every closed set V of (Y,σ).
3. gsp-continuous[5] if f −1 (V) is a gsp-closed set of (X, τ) for every closed set V of (Y,σ).
4. gp-continuous[3] if f −1 (V) is a gp-closed set of (X, τ) for every closed set V of (Y, σ).
5. g*-continuous[21] if f −1 (V) is a g*-closed set of (X, τ) for every closed set V of (Y, σ).
6. g*s-continuous[19] if f −1 (V) is a g*s-closed set of (X, τ) for every closed set V of (Y,σ).
7. g#s-continuous[24] if f −1 (V) is a g#s-closed set of (X, τ) for every closed set V of (Y, σ).
8. semi-continuous[8] if f −1 (V) is a semi-closed set of (X, τ) for every closed set V of
(Y,σ).
9. pre-continuous[13] if f −1 (V) is a pre-closed set of (X,τ) for every closed set V of (Y,σ).
10. α-continuous[14] if f −1 (V) is a α-closed set of (X, τ) for every closed set V of (Y, σ).
11. g#p#-continuous[16] if f −1 (V) is a g#p#-closed set of (X, τ) for every closed set V of
(Y,σ).
12. g#p-continuous[1] if f −1 (V) is a g#p-closed set of (X, τ) for every closed set V of (Y,σ).
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13. g#-continuous[23] if f −1 (V) is a g#-closed set of (X, τ) for every closed set V of (Y, σ).
14. (gs)*-continuous[6] if f −1 (V) is a (gs)*-closed set of (X, τ) for every closed set V of
(Y, σ).
Definition 2.4: A topological space (X , τ) is called a
1. Tgβ^-space[2] if every gβ^-closed set in it is closed.
2. αTgβ^-space[2] if every gβ^-closed set in it is α-closed.
3. sTgβ^-space[2] if every gβ^-closed set in it is semi-closed.
4. pTgβ^-space[2] if every gβ^-closed set in it is pre-closed.
5. gTgβ^-space[2] if every gβ^-closed set in it is g-closed.
6. αgTgβ^-space[2] if every gβ^-closed set in it is αg-closed.
3. gβ^-CONTINUOUS MAPS AND gβ^-IRRESOLUTE MAPS
Definition 3.1: A function f : (X, τ)→(Y, σ) is called gβ^-continuous if f −1 (V) is a gβ^-closed
set of (X, τ) for every closed set V of (Y, σ).
Definition 3.2: A function f : (X, τ)→(Y, σ) is called gβ^-irresolute if f −1 (V) is a gβ^-closed
set of (X, τ) for every gβ^-closed set V of (Y, σ).
Theorem 3.3: Every continuous map is gβ^-continuous but not conversely.
Proof: It follows from the fact that every closed set is a gβ^-closed set.
Example 3.4: Let X=Y={a,b,c}, τ ={ {b,c}, X, φ} and σ ={ {b},{b,c}, Y, φ }. Define
f:(X,τ)→ (Y,σ) by f(a)=a, f(b)=c, f(c)=b. Then f −1 {a,c}={a,b} and f −1 {a}={a} are gβ^closed in (X, τ) but {a,b} is not closed in (X, τ). Hence f is gβ^-continuous but not continuous.
Theorem 3.5: Every (gs)*-continuous[resp.g*s-continuous, g#s-continuous] is gβ^continuous but not conversely.
Proof: It follows from the fact that every (gs)*-closed set[resp.g*s-closed, g#s-closed] is a
gβ^-closed set.
Example 3.6: Let X=Y={a,b,c}, τ ={{b},{a,c}, X, φ } and σ ={ {c},Y, φ }. Define f : (X,
τ)→(Y, σ) by f(a)=c, f(b)=a, f(c)=b. Then f −1 {a,b}={b,c} is gβ^-closed in (X, τ) but not (gs)*closed[resp.g*s-closed, g#s-closed] in (X, τ). Hence f is gβ^-continuous but not (gs)*continuous[resp.g*s-continuous, g#s-continuous]
Theorem 3.7: Every gβ^-continuous is gsp-continuous but not conversely.
Proof: It follows from the fact that every gβ^-closed set is gsp-closed.
Example 3.8: Let X=Y={a,b,c}, τ ={ {a}, X, φ } and σ ={ {a,b}, Y, φ }. Define f:(X, τ)→
(Y, σ) by f(a)=c, f(b)=c, f(c)=a. Then f −1 {c}={a,b} is gsp-closed in (X, τ) but not gβ^-closed
in (X, τ). Hence f is gsp-continuous but not gβ^-continuous.
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Theorem 3.9: Every semi-continuous map is gβ^-continuous but not conversely.
Proof: Since every semi-closed set is gβ^-closed set, the result follows.
Example 3.10: Let X=Y={a,b,c}, τ ={{a}, {b,c}, X, φ} and σ ={{a,c},Y, φ}. Define
f:(X,τ)→(Y,σ) by f(a)=b, f(b)=b,f(c)=a. Then f −1 {b}={a,b} is gβ^-closed set in (X, τ) but not
semi-closed in (X, τ). Hence f is gβ^-continuous but not semi-continuous.
Remark 3.11: gβ^-continuous is independent from g-continuous[resp.g*-continuous,
g#p#-continuous] which can be seen from the following examples.
Example 3.12: Let X=Y={a,b,c}, τ ={{a,b}, X, φ } and σ ={ {b,c},Y, φ }. Define f : (X,
τ)→(Y, σ) be the identity mapping. {a} is closed in (Y, σ). Then f −1 {a}={a} is gβ^-closed set
in (X, τ) but not g-closed[resp.g*-closed and g#p#-closed] in (X, τ). Hence f is gβ^-continuous
but not g-continuous[resp.g*-continuous and g#p#-continuous].
Example 3.13: Let X=Y={a,b,c}, τ ={{b},{a,b}, X, φ} and σ={{a,c},Y, φ}. Define f:(X,
τ)→(Y, σ) by f(a)=a, f(b)=b, f(c)=b.{b} is closed in (Y, σ). Then f −1 {b}={b,c} is gclosed[resp.g*-closed and g#p#-closed] but not gβ^-closed in (X, τ). Hence f is gcontinuous[resp.g*-continuous and g#p#-continuous] but not gβ^-continuous .
Remark 3.14: gβ^-continuous is independent
which can be seen from the following example.

from gp-continuous[resp.g#p-continuous]

Example 3.15: Let X=Y={a,b,c}, τ ={{b},{c},{b,c},X, φ} and σ ={{a,c},Y, φ}. Define
f:(X,τ)→(Y,σ) be the identity mapping.{b} is closed in (Y, σ). Then f −1 {b}={b} is gβ^-closed
set in (X, τ) but not gp-closed[resp. g#p-closed]. Hence f is gβ^-continuous but not gpcontinuous[resp. g#p-continuous].
Example 3.16: Let X=Y={a,b,c}, τ ={{c},X, φ } and σ ={{b,c},Y, φ }. Define f : (X, τ)→(Y,
σ) by f(a)=b, f(b)=a, f(c)=a. {a} is closed in (Y, σ). Then f −1 {a}={b,c} is gp-closed[resp. g#pclosed] but not gβ^-closed in (X, τ). Hence f is gp-continuous[resp. g#p-continuous] but not
gβ^-continuous .
Theorem 3.17: Every g#-continuous map is gβ^-continuous but not conversely.
Proof: It follows from the fact that every g#-closed set is a gβ^-closed set.
Example 3.18: Let X=Y={a,b,c}, τ ={ {a,b}, X, φ } and σ ={{b,c},Y, φ }. Define f : (X,
τ)→(Y, σ) be the identity mapping. Then f −1 {a}={a} is gβ^-closed in (X, τ) but not αg-closed
in (X, τ). Hence f is gβ^-continuous but not g#-continuous.
Theorem 3.19: Composition of two gβ^-continuous functions need not be a gβ^-continuous
function. This can be shown in the following example.
Example 3.20: Let X=Y=Z={a,b,c},τ ={{a,b}, X, φ}, σ ={{b,c},Y, φ} and η ={{a,c}, Z,
φ}. Define f : (X, τ)→(Y, σ) be the identity map. Define g : (Y, σ)→(Z, η) by g(a)=b, g(b)=b,
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g(c)=a. Then f and g both are gβ^-continuous. {b} is closed in (X, τ). But (fog)-1{b}= g1
[ f −1 {b}]={a,b} is not a gβ^-closed in (X, τ). Hence fog is not gβ^-continuous.
Theorem 3.21: Every gβ^-irresolute function is gβ^-continuous but not conversely.
Proof: Let f : (X, τ)→(Y, σ) be gβ^-irresolute. Let V be a closed set in (Y, σ). Since every
closed set is gβ^-closed, V is gβ^-closed in (Y, σ). Since f is gβ^-irresolute, f −1 (V) is gβ^closed in (X, τ). Hence f is gβ^-continuous.
Example 3.22: Let X=Y={a,b,c}, τ ={{c}, X, φ} and σ ={{b,c},Y, φ }. Define f: (X, τ) →
(Y, σ) by f(a)=a, f(b)=c, f(c)=b. Then f −1 {a}={a} is gβ^-closed in (X, τ). Therefore f is gβ^continuous. {b} is gβ^-closed in (Y, σ). But f −1 {b}={c} is not gβ^-closed in (X, τ). Therefore
f is not gβ^-irresolute. Hence f is gβ^-continuous but not gβ^-irresolute.
Theorem 3.23: Every gβ^-irresolute function is gsp-continuous but not conversely.
Proof: Let f:(X, τ)→(Y, σ) be gβ^-irresolute. Let V be a closed set in (Y, σ). Since every closed
set is gβ^-closed, V is gβ^-closed in (Y, σ). Since f is gβ^-irresolute, f −1 (V) is gβ^-closed in
(X, τ). Since every gβ^-closed set is gsp-closed, f −1(V) is gsp-closed in (X, τ). Hence f is gspcontinuous.
Example 3.24: Let X=Y={a,b,c}, τ={{a},{a,b}, X, φ} and σ ={{a,c},Y, φ }. Define f:(X,
τ)→(Y, σ) by f(a)=a, f(b)=c, f(c)=b. Then f −1 {b}={c} is gsp-closed in (X, τ). Therefore f is
gsp-continuous. {a} is gβ^-closed in (Y, σ). But f −1{a}={a} is not gβ^-closed in (X, τ).
Therefore f is not gβ^-irresolute. Hence f is gsp-continuous but not gβ^-irresolute.
Theorem 3.25: Let (X, τ), (Y, σ) and (z, η) be any three topological spaces. Let f : (X, τ)→(Y,
σ) and g : (Y, σ)→ (Z, η) be any two functions. Then
(i)gof is gβ^-continuous if g is continuous and f is gβ^-continuous.
(ii)gof is gβ^-continuous if g is gβ^-continuous and f is gβ^-irresolute.
(ii)gof is gβ^-irresolute if g is gβ^-irresolute and f is gβ^-irresolute.
Proof: The proof is obvious from the definitions [3.1] and [3.2].
Theorem 3.26: Let f:(X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
Tgβ^-space then f is continuous.
Proof: Let V be a closed set of (Y, σ). Since f is gβ^-continuous, f −1 (V) is a gβ^-closed set of
(X, τ). Since (X, τ) is an Tgβ^-space f −1 (V) is a closed set of (X, τ). Therefore f is continuous.
Theorem 3.27: Let f:(X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
αTgβ^-space then f is α-continuous.
Proof: Similar to that of the above theorem [ 3.26].
Theorem 3.28: Let f:(X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
sTgβ^-space then f is semi-continuous.
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Proof: Similar to that of the above theorem [3.26].
Theorem 3.29: Let f:(X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
pTgβ^-space then f is pre-continuous.
Proof: Similar to that of the above theorem [3.26].
Theorem 3.30: Let f : (X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
gTgβ^-space then f is g-continuous.
Proof: Similar to that of the above theorem [3.26].
Theorem 3.31: Let f : (X, τ)→(Y, σ) be a gβ^-continuous map. If (X, τ), the domain of f is an
αgTgβ^-space then f is αg-continuous.
Proof: Similar to that of the above theorem [3.26]
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