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1. INTRODUCTION

Levine [5] was the first to introduce the concept of g-
closed set in general topology. Coker [2]
implemented the generalization of sets in general
topology to intuitionistic topology which he derived
from the concepts of intuitionistic fuzzy topology
developed by Atassanov [1]. Coker and Selma [
3,7,8] made a study of the concepts of intuitionistic
sets, its connectedness, continuity, compactness. Also
Younis[11] and Asmaa studied the generalized closed
set and its continuity in intuitionistic topology.
Gnanambal[4,9] and Selvanayaki made a similar
study in intuitionistic topological spaces dealing with
the generalized pre regular closed sets and discussed
about its continuity and compactness. Thakur[10]
worked on the generalized continuity in intuitinistic
fuzzy topological spaces. Therefore, these research
works have implanted the idea of studying about the
continuity and compactness of intuitionistic
generalized semi regular closed sets which is
discussed in this paper.

1.1 PRELIMINARIES

We recall some basic definitions and results which
will be useful for this study. In this study, a space X
means an intuitionistic topological space(X,t) and Y
means an intuitionistic topological space (Y.9).
Definition 1.1: [4] Let X be a non empty set. An
intuitionistic set (IS) A is an object having the form
A =< X, A1, Ay>, where A; and A, are subsets of X
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satisfying A; N A, =¢. The set A, is called the set of
members of A, while A, is called the set of non-
members of A.

Definition 1.2: [4] Let X be a non empty set and let
A, B are intuitionistic sets in the form A =< X, Ay,
Ay>, B = < X, By, B> respectively. Then

(a)Ag B iff Alg BlandAzg Bz

(b)A=Biff AcBandB=2 A

) A=<X, Ay A>

@ [1A=<X A, (A1)>

e)A-B=ANE.

Be.=<X, ¢, X> X=<X X, ¢>

@ AUB=<X, A1UB;,A; NB, >.
h)ANB=<X A1 NB;, A,UB; >

Furthermore, let {A;: i € J} be an arbitrary family of
intuitionistic sets in X, where A; =< X, A®, A,® >,
Then

() NAi=<X, NAY UA® >,

() UA =<X, UA®D, NA®>,

Definition 1.3: [4] An intuitionistic topology (IT in
short) on a nonempty set X is a family 7 of IS’s in X
containing @, X and closed under finite infima and
arbitrary suprema. The pair (X,t) is called an
intuitionistic topological space (ITS in short). Any
intuitionistic set in 7 is known as intuitionistic open
set (I0S) in X and the complement of 10S is called
intuitionistic closed set (ICS) in X.

Proposition 1.4: [9] Let (X,t) be an ITSin X and A =
< X, A1, A, > be an IS in X, then the several
topologies [(a@),(b)] and general topologies [(c),(d)]
are generated by (X,7) are

@r01={[JA: A€ T}

) to2={<>A: Aet}

©ri={A1<X A, A2>€ }

d) ={(A2)" <X A, A,>€T}

Definition 1.5: [4] Let (X,t) be an ITS and A = <X,
A1, Ay, > be an IS in X. Then the interior and closure
of A are defined as
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Icl(A) = N{K:Kis anICS in X and A € K}

lint(A) = U{G :GisanIOS in X and G € A}.

It can be shown that Icl(A) is an ICS and lint(A) is an
IOS in X and A is an ICS in X iff Icl(A) = A and is
an 10S in X iff lint(A) = A.

Definition 1.6: [9] Let (X,r) be an ITS, then an
intuitionistic set A of X is called intuitionistic regular
open (intuitionistic regular closed) if A= lint(Icl(A))
(A=Icl(lint(A))).

Definition 1.7 [6]: Let (X,r) be a non empty
intuitionistic topological space and let A = < X, Ay,
A, > be an intuitionistic set. Then A is said to be

(1) Intuitionistic « —generalized closed(lag-

closed) if lacl(A) U whenever A< U and
U is intuitionistic open in X.
(i) intuitionistic generalized semiclosed (lgs
closed) if Iscl(A)SU whenever ASU
and U is intuitionistic open in X.
Definition 1.8 [6]: Let (X,7) be an intuitionistic
topological space and let A = < X, A;, A, > be an
intuitionistic set. Then A is said to be intuitionistic
generalized semi regular closed (Igsr-closed) if
Iscl(A) € U whenever A € U and U is intuitionistic
regular open in X.
Definition 1.9: [9] Let X, Y be two non empty sets
and f: X—Y be a function. f B=<Y, B ,B, > is an
IS in Y, then the preimage of B is denoted by f *(B),
where f 1(B) = < X, f 1(By), f 1(B,) >. If A = < X,
A1, Ay >is an IS in X, then the image of A underfis
denoted by f (A) is the IS in Y defined by f (A) =
<Y, f(A). T (A2)>.
Definition 1.10: [9] Let (X)) and (Y,§) be two
intuitionistic topological spaces and let a function f:
X—Y be defined, then f is said to be continuous iff
the preimage of each ICS in Y is intuitionistic closed
in X.
Corollary 1.11: [9] Let A , Aj (i € J) be IS’s in X and
B, Bj (j € K) be IS’s in Y and f: X—Y be a function.
Then
@A S A, =>fA)CSf(A) B CSB,=>f'B)C
(B2
(b) A c f}(f (A)) and if f is injective, then A =f !
(f(A)
() f (f }(B)) < B and if fis surjective then f(f (B))
=B
(d) f(UA) = U f(A); f(NA;) < N f(A;) and if f is
injective then f(NA;) =N f(A;)
€ fHUB)=UFB) f(NB)cNfB)
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(OIf f is surjective then F(A) < f (A). Further if f is
injective then F(A4) = f(A).

© f*®B)=F"1(®B)

Definition 1.12: [9] If there exists an intuitionistic
regular open set A in X such that ¢_# A # X, then X
is called super disconnected. X is called super
connected, if X is not super disconnected.

2. INTUITIONISTIC GENERALIZED SEMI
REGULAR CONTINUITY:

Definition 2.1: Let f: (X,7) —=(Y,d) be a mapping,
then f is said to be Igsr-continuous if the preimage of
every I-closed set of Y is Igsr-closed in X, i.e., f *(V)
is Igsr-closed in (X,r) for every I-closed set V of
(Y,9).

Theorem 2.2 A mapping f: (X;t) —(Y,0) is Igsr-
continous iff the preimage of every intuitionistic open
setof Y is Igsr-open in X.

Proof: Let B = <Y, By, B, > be an intuitionistic
open set of Y. Then f (B% = f (<Y, By, By >) =
(< X, fB,), f 1(By) >). Also (f *(B)* = (f ‘(< Y,
Bi, B, >)° = (< X, f1(By), f1(B,)>) =<XfB,),
f 1(B,) >. Since f 1(B% = (f *(B))° , for every
intuitionistic set B of Y, f }(B%) is Igsr-closed in Y.
So f !(B) is Igsr-open in X. Hence f is Igsr-
continuous.

Proposition 2.3: Let (X,r) and (Y,0) be two
intuitionistic topological spaces. If f:
(X,t01)—(Y,001) and T : (X,702)—(Y,002) are Igsr-
continuous , then f: (X,7)—(Y,3) is Igsr-continuous.
Proof: Let B = <Y, By, B, > be an intuitionistic open
set of Y. By hypothesis, f: (X,791)—(Y.,001) and f:
(X,102)—(Y,002) are Igsr-continuous. So there exists
an Igsr-open sets f (<Y, By, (B)® >) = < X,
f (B, f *(B1)° > in (X;701) and f (< Y, (B,)°,B; >)
= < X, f1(By)", f (By) > in (X,792). Since B, c (By)°
and B; € By , < X, f '(By), f '(By) > € < X,
f (B), (B > or < X, F (B, (By) >
Hence < X, f (By), f *(B,) > is Igsr-open in X and so
f: (X,;1)—(Y,5) is Igsr-continuous.

Proposition 2.4: Let (X,r) and (Y,d0) be two
intuitionistic topological spaces. If f: (X,t1) —=(Y,81)
and f: (X,t2) —=(Y,8,) are Igsr-continuous then f:
(X,7) =(Y,d) is Igsr-continuous.

Proof: Let B = <Y, By, B, > be an intuitionistic open
set of Y. By hypothesis, f: (X,71)—(Y,31) and f :
(X,12)—(Y,0,) are Igsr-continuous. So there exists an
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lgsr-open sets f (< Y, By, (By)® >) = < X, f (By),
f1(B,)° > = f(By) in (X,11) and F (<Y, (By)", By >)
= <X B FHB) > = (F'(B)° in (Xr2).
Since B, c (By)° and B, c (B,), f 1(By) < f }(B,)".
Hence < X, f }(By), f }(B,) >is Igsr-open in X and so
f: (X,)—(Y,8) is Igsr continuous.

Theorem 25: If f. (X;t) —(Y,d) is intuitionistic
continuous, then f is Igsr-continuous but not
conversely.

Proof: Let fi (X;1) —(Y,0) be intuitionistic
continuous and let A be any intuitionistic closed set
in Y. Then the inverse image f (A) is intuitionistic
closed in X. Since every I-closed set is Igsr-closed,
f 1(A) is Igsr-closed in X. Hence f is Igsr-continuous.
Converse of the above proposition is not true and is
proved in the following example:

Bxample 2.6: Let X={a,b} with t = {¢, X, < X, {a},
¢ > <X {a}, {b} > <X ¢, {b}>}and Y={a, B}
with 6 = {@, Y, <Y, ¢, {o} > <Y, {B}, ¢ >}. Define
. X1)—(Y,8) by fla) = o and f(b) = B, then f
(X,7)—(Y,0) is Igsr-continuous but not intuitionistic
continuous.

Theorem 2.7: Let f: (X,r) =(Y,3) be Irg-continuous,
then fis Igsr-continuous.

Proof: Consider f: (X;1) —-(Y,0) to be Irg-
continuous and let A be I-closed in (Y,3). Since f'is
Irg-continuous, f *(A) is Irg-closed in (X,z). We
know that every Irg-closed is Igsr-closed. So
f 1(A) is Igsr-closed, which implies that f is Igsr-
continuous.

Converse is not true and is shown by the following
example:

BExample 2.8: Let X={a,b} with T = {p, X, < X, {a},
o> <X {a}, {b} > <X ¢,{b}>}and Y={1,2}
with 8 = {@, Y, <Y, {1}, ¢ >, <Y, ¢, {1} >. Define a
function f: (X,7)—(Y,d) with f(a) = 2, f(b) = 1. Then
f is Igsr-continuous but not Irg-continuous.

Theorem 2.9: Let f: (X,7) =(Y,3) be lag-continuous ,
then fis Igsr-continuous.

Proof: Let A be I-closed in (Y,3). Since f is lag-
continuous, f *(A) is lag-closed in (X,7). It is clear
that every lag-closed set is Igsr-closed. Hence f *(A)
is Igsr-closed. Therefore, f is Igsr-continuous.
Converse is proved to be not true from the example:
Bxample 2.10: Assume X = {a,b} with 7 = {p, X, <
X, {a}, ¢ > <X, {a}, {b} > < X ¢, {b} >} and
Y={1,2} with § = {@, Y, <Y, {2}, ¢ > <Y, {1}, {2}
> <Y, ¢, {2} >. Let us define f: (X,7)—(Y,d) by f(a)
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= 1, f(b) = 2, then fis Igsr-continuous but not lag-
continuous.

Theorem 2.11: If f: (X,7) =(Y,3) is Ig-continuous,
then fis Igsr-continuous.

Proof: Consider A be an I-closed in (Y,3). Given
that fis Ig-continuous, therefore f *(A) is Ig-closed in
(X,7). It is known that every Ig-closed set is Igsr-
closed. Hence f (A) is Igsr-closed. Therefore, f is
Igsr-continuous.

Bxample 2.12: Let X={a,b} with 7 = {¢, X, < X, {a},
¢ > <X, {a}, {b} > < X, ¢, {b} >} and Y={a B}
with 8 = {9, Y, < Y, ¢, {a} > <Y, {a}, ¢}. By
defining f: (X,7)—(Y,3) by f(a) = B and f(b) = a, we
get that fis Igsr-continuous but not Ig-continuous.
Theorem 2.13: Let f: (X,7) —=(Y.8) be Igs-continuous,
then fis Igsr-continuous.

Proof: Let f: (X,1) =(Y,5) be Igs-continuous and
assume A to be an I-closed set in (Y,8). Since f'is Igs-
continuous, f *(A) is Igs-closed in (X,7). Every Igs-
closed is Igsr-closed set, therefore, f "(A) is Igsr-
closed. Hence f is Igsr-continuous.

Bxample 2.14: Let X={a,b} with © = {@, X, <X, {a},
o > < X, {a}, {b} > < X ¢, {b} >} and Y={1,2}
with 8 = {p, Y, <Y, 0, {2} > <Y, {2}, {1} >, <Y,
{2}, ¢ >}. By defining f: (X,7)—(Y,d) by f(a) =1 and
f(b) = 2, we get that fis Igsr-continuous, but not Igs-
continuous.

The diagrammatic representation of the above
theorems is :

Proposition 2.15: A mapping f: (X;1) =(Y,d) is Igsr-
continuous if (X,7) is intuitionistic super connected.

Proof: Given that f is a mapping from (X,7) —(Y.,d)
and (X,t) is intuitionistic super connected. Since
(X,7) is intuitionistic super connected, the only
intuitionistic regular open sets are X and ¢, hence all
the subsets of X are Igsr-closed. Therefore the
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preimage of every I-closed set of Y is Igsr-closed in
X.
Theorem 216: Let f. (Xi1) —=(Y,0) be Igsr-
continuous, then f(lgsrcl(A)) < Icl(f(A)) for every
intuitionistic subset of X.
Proof: Consider A to be an intuitionistic subset of
X. We have Icl(f(A)) is intuitionistic closed in (Y,0).
Since fis Igsr-continuous, f *(IcI(f(A))) is Igsr-closed
in X. We know that A c f }(f(A)) c f (IcI(f(A))
= lgsrcl(A) < Igsrel(f (IcI(f(A)))). Therefore
f(Igsrcl(A)) < f(igsrel (£ 1(ICI(F(A))) < IcIF(A)).
Definition 2.17: Let (X,r) be an intuitionistic
topological space, then 7" = {AcX / Igsrcl(X-A)=X-
A}
Theorem 2.18: Every Igsr-closed set is intuitionistic
closed iff 7" = 7 holds.
Proof: Let A€r . Then Igsrcl(X-A) = X-A. Since 7~
=1, every Igsr-closed set is intuitionistic closed.
Conversely, let every Igsr-closed set is intuitionistic
closed. Let A be Igsr-closed set in 7 (AcX), then A
is I-closed. = Igsrcl(X-A) = X-A. Hence 7" = 7.
Remark 2.19: If T = 7, then intuitionistic continuity
and Igsr-continuity are the same.
Proof: Let f: (X;1) —=(Y,0) be Igsr-continuous.
Then f (A) is Igsr closed for every intuitionistic
closed set A of Y. Given that 7~ = 7, from theorem
2.18, we have f *(A) is intuitionistic closed = f is
intuitionistic continuous.
Theorem 2.20: If IGSRO(X) forms a topology in
intuitionistic space, then " is also a topology.
Proof: Given that IGSRO(X) forms a topology in
intuitionistic space, i.e., for every A c X, the sets are
intuitionistic generalized semi regular open, which
implies that 7~ contains subsets that are IGSRO.
Since IGSRO forms a topology, 7 also forms a
topology.
Theorem 2.21: Let f: (X7 ) =(Y,8) be a mapping,
then the following statements are equivalent:
a) For every intuitionistic subset A of X,
f(lgsrcl(A)) c Icl(f(A)).
by If ¢ is a topology, then f: (X,7) =(Y,8) is
intuitionistic continuous.

Proof: a)=h)

Let A be an intuitionistic closed set in (Y,5).
From a) f(lgsrcl(A)) < Icl(f(A))

= f(Igsrel(f 2(A))) c Icl(f(f (A))) c Icl(A) =A
Therefore, f(Igsrcl(f (A))) c A.
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lgsrcl(f (A)) c f 1(A).
Also f1(A) c Igsrcl(f 2(A)).
Thus F(A) e .
= f A) is intuitionistic closed in (X,z°). So f is
intuitionistic continuous.

b) = a)
For every subset A of X, Icl(f(A)) is I-closed in
(Y.3).
Then given that if 7~ is a topology, = f is
I-continuous.
Therefore f (IcI(f(A))) is I-closed in 7.
So Igsrcl(f (IcI(f(A)) = f 2(IcIf(A)))
which implies that f(lgsrcl(f  (Icl(f(A))) <
ICI(f(A)).
Since f is I-continuous, A c Icl(A) c IcI(f *(f(A)))
c f L(IcI(f(A))).
Hence f(lgsrcl(A)) < f(igsrcl(f  (IcI(f(A)) <
IcI(f(A)).

3. INTUITIONISTIC GENERALIZED SEMI
REGULAR COMPACTNESS:

Definition 3.1 Let (X)) be an intuitionistic
topological space. If a family {< X, K", K@ > ;
iEn} of Igsr-open sets in X satisfies the condition
U{< X, K®Y K@ > ; iEA} = X, then it is called an
Igsr-open cover of X.

A finite subfamily of an Igsr-open cover {< X, K;,
K® > : ien} of X, which is also an Igsr-open cover
of X is called a finite subcover of {< X, Ki¥), K;@>;
iEn}.

Definition 3.2: An ITS (X,7) is called Igsr-compact
iff each Igsr-open cover has a finite subcover.

Definition 3.3: Let (X,7) be an intuitionistic
topological space and let A be an IS in X. The family
{< X, Ki, Ki® > : iea} of Igsr-open sets in X is
called a Igsr-open cover of A if A cU{< X, K®,
Ki® > ien}.

Definition 3.4: Let A = < X, A®, A® > pe an
intuitionistic set in an intuitionistic topological space,
then A is called Igsr-compact iff every Igsr-open
cover of A has a finite sub cover.

In other words, A is Igsr-compact iff for each family
#={K; : ien} where K; = {< X, KV, K@ > ; ien} of
Igsr-open sets in X, AN € Uiea KiY) and AP 2 Ujen
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Ki®, there exists a finite sub family {K;
i=1,2,.....n} of % such that AY) € UjeaK;¥ and A®
2 Ujen K@,

Proposition 3.5: Let (X,r) be an intuitionistic
topological space, then (X,t) is Igsr-compact iff the
ITS (X,701) is lgsr-compact.

Proof:

Necessity: Let (X,7) be Igsr-compact and let { [ ]K; :
jen} of X in (X,t) be an Igsr-open cover in (X,7q1).
Since U( [ ]K;) = X, we have UK;™ = X and hence
K® c KM = NK® c (UKD =9 = UK =X.
Since (X,7) is Igsr-compact, there exists K; Ky, Ks,
...... K, such that U™, K;= X which implies U7, K;®
=X and U™, K;¥)=¢. So (X,To1) is lgsr-compact.
Suffiency: Let (X,7p1) is lgsr-compact. Assume { K;
;JeA} of X to be an Igsr-open cover in (X,t). Since
U(K;) = X, we obtain UK;") = X and hence N(K;®)°
= ¢ = NK® c (UKD =¢ = UK= X. Given
(X,Tp1) is  lgsr compact, so there exsts
KiKz,Ks....K, such that U []K; = X = U, ;¥
= Xand (N, K, M) = ¢. Therefore K{® < (K{®)° =
X =Ur, kW c N (k@) = N, K,®=¢. Thus
U™, K;= X. Hence (X,7) is Igsr-compact.

Proposition 3.6: Let f: (X,7)—(Y,d) be a surjective
Igsr-continuous mapping. If (X,7) is lgsr-compact,
then (Y,5) is I-compact.

Proof: Let {< X, Ki¥), K,® > : i} be an open cover
of Y. Since fis Igsr-continuous, {f *(K;) ; iEA} is an
Igsr-open cover of X. Given (X,7) is lgsr-compact,
hence it has a finite subcover {f *(Ky), f *(Ky),.... f~
KD such that UZ,f (k") = X and
N, f~1K,® = ¢, This implies that f *(U7_, K, =
X and f YN (K@) = 9. = UL, Kk, = £(X) and
N, K,® = flg). Since f is a surective {
Ki,Ky Ks....Kq} is an open cover of Y and hence
(Y,9) is intuitionistic compact.

Corollary 37. Let f. (Xit) —(Y,d) be Igsr-
continuous. If A is Igsr-compact in (X,7), then f(A) is
intuitionistic compact in (Y,5).

Proof: Let {< X, Ki"), K,®) > : iA} be an open cover
of Y. Since fis Igsr-continuous, {f }(Ki) ; iEA} is an
Igsr-open cover of X. Given (X,7) is lgsr-compact,
hence it has a finite subcover {f *(Ky), f *(Ky),.... f~
YK such that U, f (k") = X and
N, £ 1K, = ¢, This implies that f *(U"_, K, =
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X and f N (K@) = ¢. = UL, K,® = £(X) and
N7, K; @)= (). By definition we have Ki¥) € Ujen
G D and Ki® 2 Uien G @ where G are family of
Igsr-open sets in X, there exists a finite sub family
K" € Uien G ® and Ki? 2 Uiea G @ . Hence (Y,3)
is intuitionistic compact.

Definition 3.8: Let (X,7) and (Y,8) be two
intuitionistic topological spaces and f: (X,7) —(Y,d),
f is said to be Igsr-irresolute if the preimage of every
Igsr-closed set of Y is Igsr-closed in X.

Proposition 3.9: Let f: (X,r) —(Y,0) be an Igsr-
irresolute mapping and if A is Igsr-compact relative
to X, then f(A) is Igsr-compact relative to .

Proof: Let { K; : iEA} be an Igsr-open set of Y such
that f(A) CU{K; : iEA}, then A © U{f * (K)) : ien}
where f "}(K;) is an Igsr-open set in X. Given A is
Igsr-compact relative to X, there exists a finite sub
collection {Ky,Kz,Ks....Kn} such that A ¢ U{f (K))
:=1,.2,..n} e, f(A) ¢ U{K; : =1,2,...n}. Hence
f(A) is Igsr-compact relative to Y.

Proposition 3.10: Let f: (X,r) —(Y,3) be an Igsr-
irresolute mapping. If X is Igsr-compact then Y is
also an Igsr-compact space.

Proof: Let f: (X;t) —(Y,0) be an Igsr-irresolute
mapping from (X,7) onto (Y,8) where (X,7) is lgsr-
compact. Let {K; : iEA} be an Igsr-open cover of Y,
then f (K;) is an Igsr-open cover of X. Since X is
lgsr-compact, {f (A1), f H(Ai2),.... F 1A} is a
finite sub family such that U}_, K;;= X . Since f is
onto, fiX) = X and U} ,f7'K;) =
Ui_, f(f 1 (Ki)))= UP_, K;;. Therefore UT_, K;; = X
and { Kj1,Kiz,Kisz....Kq, } is an intuitionistic finite
subcover of {K;: ieA}. Hence (Y,d) is Igsr-compact.
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