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1. INTRODUCTION

Adel.M.AL.Odhari [1] introduced the concept of Infra topological spaces. In 1970, Levine
[4] initiated the notion of generalized closed set. The concept of generalization of closed map-
ping in topological spaces was introduced by Noiri [6] in 1973. In 1996, D. Andrijevic [2]
introduced and studied the class of b-open sets. In 1994, associated topologies of generalized
a-closed sets and «-generalized closed sets was introduced by Maki [5]. A.Al-Omari and
M.S.M. Naorami [8] made an analytical study and gave the idea of generalized b-closed sets in
topological spaces. Later the view of of generalized #a-closed sets were set forth by K. Nono
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[7] in the year 2004. Infra generalized b-closed sets was introduced by K. Vaiyomathi and F.
Nirmala Irudayam [10]in 2017. A new class of genralized continuous mapping was introduced
by K. Balachandran, P. Sundram and H. Maki [3] in 1991. Infra generalized b-continuous func-
tions was derived by Vaiyomathi [11] in 2017. In this paper, a new form of Infra g*a-closed
sets, Infra g¥ a-continuous functions and Infra g* a-irresolute mappings are introduced and ex-

plored some of their properties.

2. PRELIMINARIES

Throughout this paper, (X, 7;x)(or X) represent a Infra topological space on which no separa-
tion axioms are assumed unless otherwise mentioned. For a subset A of a space X, icp(A) and
iip(A) denote the Infra closure point of A and the Infra interior point of A and also icpy(A),
icpp(A) denote iacp(A), ibcp(A) respectively.

The following recalls requisite definitions in Infra topological spaces that will be necessitated

in the sequel of our work.

Definition 2.1. [1]Let X be any arbitrary set. An Infra topological space on X is a collection
Tix subsets of X such that the following axioms are satisfying:
(1) ¢, X € Tjx.
(2) The intersection of the elements of any sub collecction of Tix in X. Terminology, the
ordered pair (X,Tix) is called Infra-topological space. We simply say X is an Infra

space.

Definition 2.2. [1]Let (X,T;x) be an infra-topological space and A C X. A is called an infra

open set (ios) if A C Tjx.

Definition 2.3. [1]Let (X,7;x) be an infra topological space. A subset B C X is called infra-

closed set (ics) in X if X-B is infra-open set in X.

Definition 2.4. [1]Let (X, 7;x ) be an infra topological space and A C X. The Infra Closure Point
(ICP) of A is a set denoted by icp(A) and given by : icp(A)= N Bi:ACB;, X — B;€ Tix }.(i.e)

icp(A) is the intersection of all infra closed set containing the set A.
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Definition 2.5. [1]Let (X, 7;x) be an infra topological space and A C X. The Infra Interior Point
(IIP) of A is a set denoted by iip(A) and given by: iip(A) =U{O; : O;C A, O; € Tix} (i.e) iip(A)

is the union of all infra open set contained in the set A.

Definition 2.6. [9]Let (X, Tix) be an infra topological space. A is called infra semi-open if A C
icp(iip(A)) and infra semi-closed set if iip(icp(A))C A.

Definition 2.7. [9]Let (X,T;x) be an infra topological space. A is called infra pre-open if A C
iip(icp(A)) and infra pre-closed set if icp(iip(A))C A.

Definition 2.8. [9]Ler (X,T;x) be an infra topological space. A is called infra a-open if A C
iip(icp(iip)(A)) and infra a-closed set if icp(iip(icp)(A))C A.

Definition 2.9. [9]Let (X,7;x) be an infra topological space. A is called infra B-open if A C
icp(iip(icp)(A)) and infra B-closed set if iip(icp(iip)(A))C A.

Definition 2.10. [10]Let (X,7;x) be an infra topological space. A is called infra b-open if A C
iip(icp(A)) U icp(iip(A)) and infra b-closed set if iip(icp(A))Jicp
(iip(A))< A.

Definition 2.11. A subset A of a space (X,7) is called

(1) a infra generalized- closed set (briefly ig-closed) [10] if icp(A) C U whenever A C U
and U is infra open.

(2) a infra o generalized- closed set (briefly iag-closed) if icpg(A) C U whenever A C U
and U is infra semi- open.

(3) a infra generalized semi- closed set (briefly igs-closed) [10] if iscp(A) C U whenever A
C U and U is infra open.

(4) an infra o generalized- closed set (briefly iag-closed) [10] if icccp(A) C U whenever A
C U and U is infra open.

(5) an infra generalized a.- closed set (briefly igo-closed) [10] if iccep(A) C U whenever A
C U and U is infra a- open.

(6) a infra generalized pre- closed set (briefly igp-closed) [10] if ipcp(A) C U whenever A

C U and U is infra open.
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(7) a infra generalized B- closed set (briefly igP- closed) [10] if iiBcp(A) C U whenever A
C U and U is infra open.

(8) a infra generalized b- closed set (briefly igh- closed) [10] if icpp(A) C U whenever A C
U and U is infra open.

(9) a infra generalized sp- closed set (briefly igsp- closed) [10] if ispcp(A) C U whenever A
C U and U is infra open.

(10) a infra generalized *b- closed set (briefly ig*b- closed) [10] if icpy(A) C U whenever A

C U and U is infra g- open.

Definition 2.12. A subset A of a space (X, 7;x) is called

(1) Infra generalized- continuous[11] if f~1(V) is Infra generalized- closed in X, for every
Infra closed set V of Y.

(2) Infra ogeneralized- continuous[11] if f~1(V) is Infra agenerlaized- closed in X, for
every Infra closed set V of Y.

(3) Infra generalized b- continuous[11] if f~1(V) is Infra generalized b- closed in X, for
every Infra closed set V of Y.

(4) Infra generalized p- continuous[11] if f~1(V) is Infra generalized p- closed in X, for
every Infra closed set V of Y.

(5) Infra generalized s- continuous[11] if f='(V) is Infra generalized s- closed in X, for
every Infra closed set V of Y.

(6) Infra generalized B- continuous[11] if f~1(V) is Infra generalized B- closed in X, for
every Infra closed set V of Y.

(7) Infra generalized sp- continuous[11] if f~1(V) is Infra generalized sp- closed in X, for
every Infra closed set V of Y.

(8) Infra generalized *b- continuous[11] if f~1(V) is Infra generalized *b- closed in X, for
every Infra closed set V of Y.

Definition 2.13. A subset A of a space (X, T;x) is called

(1) Infra generalized- irresolute[11] if f~1(V) is Infra generalized- closed in X, for every
Infra generalized- closed set 'V of Y.
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(2) Infra aigeneralized- irresolute[11] if f~'(V) is Infra ogenerlaized- closed in X, for
every Infra o.generlaized- closed set V of Y.

(3) Infra generalized p- irresolute[11] if f~'(V) is Infra generalized p- closed in X, for
every Infra generalized p- closed set V of Y.

(4) Infra generalized b- irresolute[11] if f~'(V) is Infra generalized b- closed in X, for
every Infra generalized b- closed set V of Y.

(5) Infra generalized s- irresolute[11]if f =1 (V) is Infra generalized s- closed in X, for every
Infra generalized s- closed set V of Y.

(6) Infra generalized B- irresolute[11] if f~1(V) is Infra generalized B- closed in X, for
every Infra generalized 3- closed set V of Y.

(7) Infra generalized sp- irresolute[11] if f~1(V) is Infra generalized sp- closed in X, for
every Infra generalized sp- closed set V of Y.

(8) Infra generalized *b- irresolute[11] if f~(V) is Infra generalized *b- closed in X, for

every Infra generalized *b- closed set V of Y.

3. CHARACTERISTICS OF INFRA GENERALIZED # q-CLOSED SETS IN INFRA TOPO-

LOGICAL SPACES

In this section, we introduce the notion of Infra g* o-closed sets and study some of its basic

properties.

Definition 3.1. Let (X,7;x) be a Infra topological space. A subset A of X is called an Infra
generalized * a- closed set (briefly igha- closed) if icpy(A) C U whenever A C U and U is

Infra g- open.

Theorem 3.2. Every Infra-closed set is Infra g-closed set.
Proof: Let A be a Infra-closed set in X. Let U be Infra open set, such that A C U. Since A is
Infra closed, icp(A) = A C U. Therefore icp(A) C U. Hence A is Infra g-closed set in X.

Remark 3.3. The converse of the above theorem need not be true as seen from the following

example.
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Example 3.4. Let X= {a,b,c,d} with the topology T = {X,¢,{a},{d}}. Let A= {b}. Here A is

Infra g-closed set but not Infra-closed set of (X, Tix ).

Theorem 3.5. Every Infra-closed set is Infra g* a- closed set.

Proof: Let A be a Infra-closed set in X. Let U be Infra g- open set, such that A C U. Since A is
Infra closed, icpo(A) C icp(A)C U. Therefore icpo(A)C U. Hence A is Infra g* a- closed set in
X.

Remark 3.6. The converse of the above theorem need not be true as seen from the following

example.

Example 3.7. Let X= {a,b,c,d} with the topology T ={X,¢,{a},{a,b},{a,d}}. Let A= {b}.

Here A is Infra g* a- closed set but not a Infra-closed set of (X, Tix).

Theorem 3.8. Every Infra a-closed set is Infra g a- closed set.
Proof: Let A be a Infra a-closed set in X. Let U be Infra g- open set, such that A C U. Since A
is Infra a-closed set. We have, icpy(A) = A C U. Then icpg(A) C U. Hence A is Infra g*o-

closed set in X.

Remark 3.9. The converse of the above theorem need not be true as seen from the following

example.

Example 3.10. Let X= {a,b,c,d} with the topology T ={X,¢,{a},{a,b,d}}. Let A= {a,b,c}.

Here A is Infra g* a- closed set but not a Infra oi-closed set of (X, Tix).

Theorem 3.11. Every Infra g* at-closed set is Infra gs-closed set.

Proof: Let A be a Infra g*a-closed set in X. Let U be Infra open set, such that A C U. Since
every Infra open set is Infra g-open and A is Infra g* a-closed, we have, iscp(A) Cicpg(A) CU.
Then iscp(A) C U. Hence A is Infra gs-closed set in X.

Remark 3.12. The converse of the above theorem need not be true as seen from the following

example.

Example 3.13. Let X = {a,b,c,d} with the topology © = {X, ¢, {a},{ab}, {ad}}. Let
A={a,b,d}. Here A is Infra gs-closed set but not a Infra g* a-closed set of (X, Tix).
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Theorem 3.14. Every Infra g* a-closed set is Infra gp-closed set.
Proof: Let A be a Infra g* a-closed set in X. Let U be Infra open set, such that A C U. Since
every Infra open set is Infra g-open and A is Infra g* a-closed, we have, picp(A) Cicpg(A) CU.
Then picp(A) CU. Hence A is Infra gp-closed set in X.

Remark 3.15. The converse of the above theorem need not be true as seen from the following

example.

Example 3.16. Let X = {a,b,c,d} with the topology T = {X, ¢, {a},{d}}. Let A={a,c,d}. Here

A is Infra gp-closed set but not a Infra g* o-closed set of (X, Tix ).

Theorem 3.17. Every Infra g* a-closed set is Infra ag-closed set.

Proof: Let A be a Infra g* a-closed set in X. Let U be Infra open set, such that A C U. Since
every Infra open set is Infra g-open and A is Infra g*a-closed, we have, icpg(A) = A C U.
Therefore, icpy(A) C U. Hence A is Infra ag-closed set in X.

Remark 3.18. The converse of the above theorem need not be true as seen from the following

example.

Example 3.19. Let X = {a,b,c,d} with the topology © = {X, ¢, {b},{a,b},{bd}}. Let
A={a,b,d}. Here A is Infra o.g- closed set but not a Infra g* a-closed set of (X, Tix ).

Theorem 3.20. Every Infra g* a-closed set is Infra gf3-closed set.

Proof: Let A be a Infra g* o-closed set in X. Let U be Infra open set, such that A C U. Since
every Infra open set is Infra g-open and A is Infra g* a-closed, we have, Bicp(A) Cicpg(A) CU.
Then Bicp(A) C U. Hence A is Infra gf-closed set in X.

Remark 3.21. The converse of the above theorem need not be true as seen from the following

example.

Example 3.22. Let X = {a,b,c} with the topology T = {X, ¢, {a},{b}}. Let A={a,b}. Here A

is Infra gB-closed set but not a Infra g* a-closed set of (X, Tix).

Theorem 3.23. Every Infra g* a-closed set is Infra gb-closed set.
Proof: Let A be a Infra g* o-closed set in X. Let U be Infra open set, such that A C U. Since
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every Infra open set is Infra g-open and A is Infra g" a-closed, we have, icpy(A) C icpg C U.
Then icpp(A) C U. Hence A is Infra gb-closed set in X.

Remark 3.24. The converse of the above theorem need not be true as seen from the following

example.

Example 3.25. Let X = {a,b,c} with the topology © = {X, ¢, {b},{c}, {a,b}}. Let A={b,c}.

Here A is Infra gb-closed set but not a Infra g* a-closed set of (X, Tix ).

Theorem 3.26. Every Infra g* a-closed set is Infra g*b-closed set.
Proof: Let A be a Infra g* a-closed set in X. Let U be Infra g-open set, such that A C U. Since
A is Infra g a-closed, we have, icpy(A) C icpg, C U. Then icpy(A) C U. Hence A is Infra

g*b-closed set in X.

Remark 3.27. The converse of the above theorem need not be true as seen from the following

example.

Example 3.28. Let X = {a,b,c} with the topology T = {X, ¢, {b},{c}, {ac}}. Let A={b}.

Here A is Infra g*b-closed set but not a Infra g* a-closed set of (X, Tix).

Theorem 3.29. Every Infra g a-closed set is Infra gsp-closed set.

Proof: Let A be a Infra g* o-closed set in X. Let U be Infra open set, such that A C U. Since
every Infra open set is Infra g-open and A is Infra g* a-closed, we have, Bicp(A) Cicpg(A) CU.
Then Bicp(A) C U. Hence A is Infra gsp-closed set in X.

Remark 3.30. The converse of the above theorem need not be true as seen from the following

example.

Example 3.31. Let X = {a,b,c} with the topology T = {X, ¢, {a},{b}, {b,c}}. Let A={a,b}.

Here A is Infra gsp-closed set but not a Infra g* a-closed set of (X, Tix ).

Theorem 3.32. Let A C X. If A is Infra g*a-closed in (X, Tix), then icpg(A) - A contains no
non-empty Infra g-closed set.

Proof: Let F be any Infra g-closed set such that F C icpg(A) —A. Then A CX —F and X — F
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is Infra g-open in (X, 7). Since A is Infra g" a-closed in X, icpg(A) C X — F, therefore F C
X —icpg(A). Thus F C (icpg(A) —A)N (X —icpa(A)) = ¢.

Theorem 3.33. Let A be any Infra g* a-closed set in (X,Tix). IfA C B C icpg(A), then B is also
a Infra g* a-closed set.

Proof: Let B C U where U is Infra g* a-open (X, ©). Then A C U. Also since A is Infra g*o-
closed, icpg(A) C U. Since B Cicpg(A), icpa(B) Cicpa(A) CU. This implies, icpg(B) C U.

Thus B is a Infra g* a-closed set.

Theorem 3.34. If A and B are Infra g* a-closed, then AN B is Infra g a-closed set.

Proof: Given that A and B are Infra g* a-closed sets in X. Let ANB C U, U is Infra g-open set
in X. Since A is Infra g* a-closed, icpo(A) C U, whenever A C U, U is Infra g-open in X. Since
B is Infra g* a-closed, icpo(B) C U, whenever B C U, U is Infra g* a-open in X. By the fact[9],
icpa(ANB) =icpy(A) Nicpg(B). It follows that icpe(ANB) C U, whenever ANB C U, U is

Infra g-open in X. Hence ANB is Infra g* a-closed.

Example 3.35. Let X = {a, b, ¢, d} with the topology © = {X, ¢, {b}, {a, b}, {bd}}. Let
A={a,d}, B={c,d} are Infra g" a- closed set. Then AN B = {d} is also an Infra g* a-closed set.

Theorem 3.36. IfA C Y C X and A is Infra g* a-closed in X then A is Infrag® a-closed relative
toY.

Proof- Given that ACY C X and A is a Infra g*a-closed set in X. We have to prove that A
is Infra g*a-closed set relative to Y. Let us assume that A C'Y NU, where U is Infra g-open
in X. Since, A is Infra g* a-closed set, A C U, which implies icpg(A) C U. From this, we get

Y Nicpa(A) CYNU. Hence, A is Infra g* a-closed set relative to Y.

4. PROPERTIES OF INFRA g*a-CONTINUOUS FUNCTIONS

In this section we set forth the concept of Infra g*a-continuous function. The relationship
between Infra g¥@- continuous function and other defined Infra continuous functions are ex-

plored.
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Definition 4.1. Let f: (X,T;x) — (Y, Tix) be a Infra topological space X into a Infra topological
space Y is called g* a-continuous, if the inverse image of every Infra closed set in Y is Infra

g"a- closed set in X.

Theorem 4.2. If a map f:(X,T;x) — (Y, Tix) from a Infra topological space X into a Infra topo-
logical space Y is Infra continuous, then it is Infra g* a-continuous.

Proof: Let f: (X,Tix) — (Y,7Tix) be Infra continuous. Let F be any Infra closed set in Y. Then the
inverse image f~1(F) is Infra closed in X. Since, every Infra closed set is Infra g* a- closed set,

thus {~Y(F) is Infra g* a- closed in X. Hence f is Infra g* a- continuous.

Remark 4.3. The converse of the above theorem need not be true as seen from the following

example.

Example 4.4. Let X = Y = {a, b, ¢, d} with the Infra topologies © = {X, ¢, {a}, {a,b}, {a,d}}
and o = {Y, ¢, {a}, {a,b,d}}, with the identity mapping. Then for the closed set F = {c} in ¥,

f1{cY) = {c} implies f is not Infra continuous, since f~'({c}) is not Infra closed in X.

Theorem 4.5. If a map f:(X,T;x) — (Y, Tix) from a Infra topological space X into a Infra topo-
logical space Y is Infra continuous, then it is Infra g-continuous.

Proof: Let f: (X,7Tix) — (Y,Tix) be Infra continuous. Let F be any Infra closed set in Y. Then
the inverse image f~'(F) is Infra closed in X. Since, every Infra closed set is Infra g-closed set,

thus f~1(F) is Infra g-closed in X. Hence fis Infra g-continuous.

Remark 4.6. The converse of the above theorem need not be true as seen from the following

example.

Example 4.7. Let X = Y = {a, b, ¢, d} with the Infra topologies © = {X, ¢, {a}, {a,b}, {a,d}}
and o = {Y, ¢, {a}, {d}}, with the identity mapping. Then for the closed set F = {a,b,c} in
Y, f-'({a,b,c}) = {a,b,c} implies f is not Infra continuous, since f~'({a,b,c}) is not Infra

closed in X.

Theorem 4.8. If a map f:(X,T;x) — (Y, Tix) from a Infra topological space X into a Infra topo-

logical space Y is Infra a-continuous, then it is Infra g* a-continuous.
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Proof: Let f: (X,T;x) — (Y,Tix) be Infra a-continuous. Let F be any Infra o.-closed set in Y.
Then the inverse image f~'(F) is Infra a-closed in X. Since, every Infra a-closed set is Infra

g a- closed, thus f~1(F) is Infra g* a- closed in X. Hence f is Infra g* o- continuous.

Remark 4.9. The converse of the above theorem need not be true as seen from the following

example.

Example 4.10. Let X = Y = {a, b, ¢, d} with the Infra topologies T = {X, ¢, {a}, {a,b}, {a,d}}
and o = {Y, ¢, {a}, {d}}, with the mapping defined by fla) = a, f(ib) = b, fic) = ¢, fld) = d.
For the closed set F = {a,b,c} in Y, f~'({a,b,c}) = {a,b,c} implies f is not Infra a-continuous,

since f~1({a,b,c}) is not Infra a-closed in X.

Theorem 4.11. If a map f:(X,tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra gs-continuous.

Proof: Let f: (X,7ix) — (Y, Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image f~'(F) is Infra g* a-closed in X. Since, every Infra g* a-closed set is

Infra gs-closed, thus f~'(F) is Infra gs-closed in X. Hence f is Infra gs-continuous.

Remark 4.12. The converse of the above theorem need not be true as seen from the following

example.

Example 4.13. Let X = Y = {a, b, ¢, d} with the Infra topologies T = {X, ¢, {a},{d}} and
o =Y, ¢, {a}, {a,b}, {a,d}}, with the identity mapping. For the closed set F = {c,d} in
Y, f~'({c,d}) = {c,d} implies f is not Infra g*a-continuous, since f~'({c,d}) is not Infra

g¥a-closed in X.

Theorem 4.14. If a map f:(X,Tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra * gab-continuous, then it is Infra gp-continuous.

Proof: Let f: (X,7ix) — (Y, Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image ! (F) is Infra g*a-closed in X. Since, every Infra g a-closed set is

Infra gp-closed, thus f~1(F) is Infra gp-closed in X. Hence fis Infra gp-continuous.

Remark 4.15. The converse of the above theorem need not be true as seen from the following

example.
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Example 4.16. Let X = Y = {a, b, ¢} with the Infra topologies © = {X, ¢, {a}, {b}, {b,c}}
and o = {Y, ¢, {a}, {c}}, with the mapping defined by f(a) = a, f(b) = b, f(c) = c¢. For the
Infra closed set F = {a,b} in Y, f~'({a,b}) = {a,b} implies f is not Infra g* a-continuous, since
f~'({a,b}) is not Infra g* a-closed in X.

Theorem 4.17. If a map f:(X,Tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra oig-continuous.

Proof: Let f: (X,7ix) — (Y. Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image ! (F) is Infra g*a-closed in X. Since, every Infra g* a-closed set is

Infra ag-closed, thus f~1(F) is Infra ag-closed in X. Hence fis Infra ag-continuous.

Remark 4.18. The converse of the above theorem need not be true as seen from the following

example.

Example 4.19. Let X = Y = {a, b, ¢} with the Infra topologies T = {X, ¢, {b}, {c}} and 0 =
{Y, ¢, {a}, {b}}, with the mapping defined by f(a) = a, f(b) = b, f(c) = c. Then for the closed
set F={b,c}inY, f~1({b,c}) = {b,c} implies f is not Infra g* a-continuous, since f~1({b,c})

is not Infra g* o-closed in X.

Theorem 4.20. If a map f:(X,Tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra gB-continuous.

Proof: Let f+ (X,tx) — (Y. Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image (F) is Infra g"a-closed in X. Since, every Infra g* a-closed set is

Infra gB-closed, thus f~'(F) is Infra gf3-closed in X. Hence f is Infra gB-continuous.

Remark 4.21. The converse of the above theorem need not be true as seen from the following

example.

Example 4.22. Let X = Y = {a, b, ¢,d} with the Infra topologies T = {X, ¢, {b}, {a,b}, {b,d}}
and o = {Y, ¢, {a}, {a,b}, {a,d}}, with the mapping defined by f(a) = a, f(b) = b, f(c) = c,
fid) = d. Then for the closed set F = {b,c} in Y, f~1({b,c}) = {b,c} implies f is not Infra

g" a-continuous, since f~1({b,c}) is not Infra g a-closed in X.
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Theorem 4.23. If a map f:(X,7;x) — (Y,Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra gb-continuous.
Proof: Let f: (X,7ix) — (Y. Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image f~'(F) is Infra g* a-closed in X. Since, every Infra g* a-closed set is

Infra gb-closed, thus f~1(F) is Infra gb-closed in X. Hence fis Infra gb-continuous.

Remark 4.24. The converse of the above theorem need not be true as seen from the following

example.

Example 4.25. Let X = Y = {a, b, ¢, d} with the Infra topologies © = {X, ¢, {b}, {a,b}, {b,d}}
and o = {Y, ¢, {a}, {a,b},{a,d}}, with the mapping defined by fla) = a, fib) = b, f(c) = ¢,
fid) = d. Then for the closed set F = {b,c} in Y, f~'({b,c}) = {b,c} implies f is not Infra

g*a-continuous, since f~'({b,c}) is not Infra g* a-closed in X.

Theorem 4.26. If a map f:(X,Tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra g*b-continuous.

Proof: Let f- (X,tix) — (Y. Tix) be Infra g* a-continuous. Let F be any Infra g* a-closed set in
Y. Then the inverse image f~'(F) is Infra g* a-closed in X. Since, every Infra g* a-closed set is

Infra g*b-closed, thus f~\(F) is Infra g*b-closed in X. Hence f is Infra g*b-continuous.

Remark 4.27. The converse of the above theorem need not be true as seen from the following

example.

Example 4.28. Let X = Y = {a, b, ¢, d} with the Infra topologies © = {X, ¢, {b}, {a}, {d}}
and o = {Y, ¢, {a}, {a,b},{ad}}, with the mapping defined by fla) = a, f(b) = b, f(c) = c,
fid) = d. Then for the closed set F = {c,d} inY, f~'({c,d}) = {c,d} implies f is not Infra

g" a-continuous, since f~'({c,d}) is not Infra g* a-closed in X.

Theorem 4.29. If a map f:(X,Tix) — (Y, Tix) from a Infra topological space X into a Infra
topological space Y is Infra g* a-continuous, then it is Infra gsp-continuous.

Proof: Let f: (X,Tix) — (Y. Tx) be Infra g* o-continuous. Let F be any Infra g* a-closed set in Y.
Then the inverse image f~'(F) is Infra g* a-closed in X. Since, every Infra *gab-closed set is

Infra gsp-closed, thus {~'(F) is Infra gsp-closed in X. Hence f is Infra gsp-continuous.
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Remark 4.30. The converse of the above theorem need not be true as seen from the following

example.

Example 4.31. Let X = Y = {a, b, ¢} with the Infra topologies T = {X, ¢, {a}, {c}} and 6 =
{Y, ¢, {a}, {b}}, with the mapping defined by f(a) = a, f(b) = b, f(c) = c. Then for the closed
set F={ac}inY, f~'({a,c}) = {a,c} implies f is not Infra g* a-continuous, since f~'({a,c})

is not Infra g* a-closed in X.

Theorem 4.32. If a map f: (X,Tix)— (Y, Tix) from a Infra topological space X into a Infra
topological space Y, then the following statements are equivalent.

(1) fis Infra g* a-continuous.

(2) The inverse image of each Infra open set in Y is Infra g* a-open in X.
Proof: Assume that f (X,Tix) — (Y. Tix) be Infra g* a-continuous. Let G be Infra open in Y.
Then G€ is Infra closed in Y. Since f is Infra g* a-continuous, f~'(G°) is Infra g* a-closed in X.
But f~1(G) = X - f~Y(G). Thus X - f~'(G) is Infra g*a-closed in X and so f~'(G) is Infra
g a-open in X. Therefore (i) implies (ii).

Conversely assume that the inverse image of each Infra open set in Y is Infra g* a-open in X.
Let F be any Infra closed set in Y. The F€ is Infra open in Y. By assumption, f~'(F€) is Infra
g*a-open in X. But f~1(F¢) = X - f~Y(F). Thus X - f~'(F) is Infra g*a-open in X and so
f~YF) is Infra g* a-closed in X. Therefore f is Infra g* a- continuous. Hence (ii) implies (i).

Thus (i) and (ii) are equivalent.

Theorem 4.33. If f: (X,7;x) — (Y, Tix) and g: (Y,Tix) — (Z,Tix) be any two functions, then gof:
(X, Tix) — (Z,7ix) is Infra g* a-continuous and f is Infra g* at-continuous.

Proof: Let V be any Infra closed set in Z. Since g is Infra continuous, g~ (V) is Infra closed in Y
and since f is Infra g* a-continuous, f~'(g=1(V)) is Infra g* a-closed in X. Hence (gof)~1(V)

is Infra g* o-closed in X. Thus gof is Infra g* o-continuous.

5. PROPERTIES OF INFRA g”a-IRRESOULUTE MAPS

In this section we set forth the concept of g*a-irresolute function. The relationship between

Infra g* a- irresolute function and other defined Infra irresolute functions are explored.
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Definition 5.1. Let f: (X,T;x) — (Y, Tix) be a Infra topological space X into a Infra topological
space Y is called g* a-irresolute, if the inverse image of every Infra g* o- closed set in Y is Infra

g"a- closed set in X.

Theorem 5.2. A map f- (X, Tix) — (Y. Tix) is Infra g* a-irresolute if and only if the inverse image
of every Infra g* a-open set in Y is Infra g* a-open in X.
Proof: Assume that f is Infra g* o-irresolute. Let A be any Infra g* a-open set in Y. Then A€ is
Infra g*a-closed set in Y. Since f is Infra g* a-irresolute, f~1(A°) is Infra g* a-closed in X. But
FHA) =X - f~Y(A) and so f~'(A) is Infra g* a-open in X. Hence the inverse image of every
Infra g* a-open set in Y is Infra g* oi-open set in X.

Conversely, assume that the inverse image of every Infra g* a-open set in Y is Infra g* o--open
in X. Let A be any Infra g* a-closed set in Y. Then A€ is Infra g*oi-open in Y. By assumption,
FYAC) is Infra g* a-open in X. But f~1(A) = X - f~1(A) and so f~'(A) is Infra g* a-closed

in X. Therefore fis Infra g* a-irresolute.

Theorem 5.3. If a map f+ (X,tix) — (Y,Tix) is Infra g*a-irresolute, then it is Infra g*a-
CONntinuous.

Proof: Assume that f is Infra g"a-irresolute. Let F be any Infra closed set in Y. Since every
Infra closed set is Infra g* a- closed, F is Infra g* a-closed in Y. Since fis Infra g* o-irresolute,

f! (F) is Infra g* a-closed in X. Therefore f is Infra g" o-continuous.

Remark 5.4. The converse of the above theorem need not be true as seen from the following

example.

Example 5.5. Let X = Y = {a, b, ¢, d} with the Infra topologies T = {X, ¢, {a}, {a,b,d}} and
o =1{Y, ¢, {a}, {a,b}, {a,d}}, with the identity mapping. Here f is Infra g" a-continuous. But f
is not Infra g* a-irresolute, since for the closed set F = {a, b} in Y implies, f~'({a,b}) = {a,b}

is not Infra g* a-closed in X.

Theorem 5.6. Let X, Y and Z be any Infra topological spaces. For any Infra g* o-irresolute map
f (X, tix) — (Ytix) and any Infra g* a-continuous map g: (Y,Tix) — (Z,Tix) the composition

gof: (X,tix) — (ZTix) is Infra g* a-continuous.



7664 J. CHRISTY JENIFER, V. KOKILAVANI

Proof: Let F be any Infra closed set in Z. Since g is Infra g*a-continuous, g~ (F) is Infra
g*a-closed in Y. Since f is Infra g*a-irresolute, f~'(g~'(F)) is Infra g*a-closed in X. But

Y g ' (F)) = (gof) "' (F). Therefore gof: (X,Tix) — (Z Tix) is Infra g* a-continuous.

CONFLICT OF INTERESTS

The author(s) declare that there is no conflict of interests.

REFERENCES

[1] A.M. Al-Odhari, On Infra topological space, Int. J. Math. Arch. 6(11) (2015), 179-184.
[2] Andrijevic D, On b-open sets, MAT. BECH. 48 (1996), 59-64.
[3] K. Balachandran, P. Sundaram, and H. Maki, On generalized continuous maps in topological spaces, Mem.
Fac. Sci. Kochi Univ. Ser. A Math. 12 (1991), 5-13.
[4] N. Levine, Generalized closed sets in topology, Tend. Circ. Mat. Palermo, 19(2) (1970), 89-96.
[5] H. Maki, R. Devi, K. Balachandran, Associated topologies of generalized «- closed sets and - generalized
closed sets, Mem. Fac. Sci. Kochi Univ. Ser. A, Math. 15 (1994), 51-63.
[6] T. Noiri, A Generalization of Closed Mapping, Atti Accad. Naz. Lincei Rend. Cl. Sci. Fis. Mat. Natur. 54
(1973), 412-415.
[7] K. Nono, R. Devi, M. Devipriya, et al. On g#a- closed sets and the digital plane, Bull. Fuuoka Univ. Ed. Part
111 53 (2004), 15.
[8] A. Al-Omari, M. Salmi, M. Noorani, On generalized b-closed sets, Bull. Malays. Math. Sci. Soc. 32(1)
(2009), 19-30.
[9] H.A. Othman, M. Page, On an Infra--open sets, Glob. J. Math. Anal. 4(3) (2016), 12-16.
[10] K. Vaiyomathi, F.N. Irudayam, Infra generalized b-closed sets in Infra topological spaces, Int. J. Math. Trends
Technol. 47(1) (2017), 56-65.
[11] K. Vaiyomathi, Nirmala Irudayam. F, Infra generalized b-continuous functions in Infra topological space, Int.
J. Eng. Sci. Comput. 7(7) (2017), 14087-14090.
[12] V. Kumar, M.K.R.S, Semi-pre generalized closed sets, Mem. Fac. Sci. Kochi Univ. Ser. A Math. 19 (1999),
33-46.



