ISSN Print: 2394-7500

ISSN Online: 2394-5869
Impact Factor: 8.4
IJAR 2023; 9(5): 193-199

www.allresearchjournal.com

Received: 29-03-2023
Accepted: 26-04-2023

G Gincy

Research Scholar, Department
of Mathematics, LRG
Government Arts College for
Women, Tirupur, Tamil Nadu,
India

Dr. C Janaki

Assistant Professor,
Department of Mathematics,
LRG Government Arts College
for Women, Tirupur, Tamil

Nadu, India

Corresponding Author:

G Gincy

Research Scholar, Department
of Mathematics, LRG
Government Arts College for
Women, Tirupur, Tamil Nadu,
India

International Journal of Applied Research 2023; 9(5): 193-199

International of Applied Research

New forms of connectedness in micro ideal topological
spaces

G Gincy and Dr. C Janaki

Abstract

Micro topological spaces are the extension of nano topological spaces. The intention of this paper is to
introduce connectedness in Micro topological spaces together with an ideal. We introduced Micro
connectedness, MI-connectedness, MI-Cl-connectedness and MI-Cl*-connectedness in Micro ideal
topological spaces. We investigated the properties of them and the relationship between them and
derived the related theorems. Also we introduced M-Component, MI- Component, MI-CIl-Component,
MI-CI*-Component and discussed their maximality.
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1. Introduction

The concept of nano topology was first introduced by M. Lellis Thivagar et al. I3, which is
defined in terms of lower and upper approximations and the boundary region of a subset of a
universe. The notion of approximations and boundary region of a set was proposed by Z.
Pawlak 23 in order to introduce the concept of rough set theory. M. Parimala et al. ?2
introduced the concept of nano ideal topological spaces. In 2016, M. Lellis Thivagar and V.
Sutha Devi introduced some new sort of operators in nano ideal topological spaces. In 2019,
S. Chandrasekar B! introduced the concept of micro topology which is an extension of nano

topology. The set of elements of (U TR (X ) I) that satisfies Ac nint{A, is called the set of

Nano ideal open sets 2%, In a nano topological space, for any HE TR (X ) the collection
! . !

Hr (X)= {N U(N m,u). N,N"e 7 (X )} is called the micro topology on U. The
triplet (U TR (X )’ Hr (X )) is called the micro topological space. The elements of Hr (X )
are called micro open sets and their complements are micro closed sets [,

Ideal topology is a topological space endowed with an additional structure namely the ideal.
Kuratowski % 4l introduced the concept of local functions in ideal topological spaces. The
notion of Kuratowski operator plays a vital role in defining ideal topological space which has
its application in localization theory in set topology by Vaidyanathaswamy 271, In 1990,
Jankovic and Hamlett & 9 developed new topologies from old via ideals and introduced I-
open sets with respect to an ideal | in 1992. The properties like continuity, separation axioms,
connectedness, compactness and resolvability have been generalized using the concept of
ideals in topological spaces. An ideal | as we know is a nonempty collection of subsets of X
closed with respect to finite union and heredity. For a subset A of X, the local function of A
is defined as follows: A* = {x € X: U N A € | for every U € 1(x)}, where 1(x) is the
collection of all nonempty open sets containing X. In this respect the study of *-topology is
interesting which had been studied by Jankovic and Hamlett B ° Modak and
Bandyopadhyay [*® 1% and many other in detail and its one of the powerful base is B(, 1) =
{V-—A:VEr A€ I}M Itis also denoted as T * (I) [& I and its closure operator is defined
as Clx (A) = A U A x. Again it is happened that t  t * (). The theory of ideals gets a new
dimension in the case it satisfies I N © = {@}.
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Such ideals are termed as codense ideals by Dontchev, Ganster and Rose 1. The study of connectedness in an ideal topological
space was introduced by Ekici and Noiri in [6l, The authors Sathiyasundari and Renukadevi ?4 studied it further in detail. We
in this paper introduce and study some different types of connectedness with the help of the ideals in Micro topological spaces.
We also characterize these connectedness and interrelate with earlier connectedness.

2. Preliminaries

Definition: 2.1 A micro topological space U7 (X) e (X)) with an ideal I on U is called a micro ideal topological space
and is denoted by U,z (X) o (X) 1)

*M
Definition: 2.2 Let (U’TR(X )"”R(X)’ I) be a micro ideal topological space. A set operator (A) 'P(U)_> P(U) is called the
micro local function of 1 on U, is defined as (A)™ {ueU:Gy(u)n Ag 1, where Gy (u)€ g (X Tt g Mel”(A)= AL (A)™
is the micro closure operator on U.

Definition: 2.3 A subset A of a micro ideal topological space (U’TR(X)'/‘R(X ) ') is said to be micro ideal open if
. M . H *M
AcMint(A)™ \ve denote MIO(U):{AgU.Angnt(A) }

3. Micro Ideal Connected Spaces
Connectedness is a topological property, since it is formulated entirely in terms of the collection of open sets in U.

Definition: 3.1 A Micro topological space (U 'TR(X )‘”R(X)) is called M - Connected if U cannot be written as the disjoint
union of two non empty micro open sets.

Definition: 3.2 A Micro ideal topological space (U’TR (X )’ﬂR(X)’ I) is called MI - Connected if U cannot be written as the

disjoint union of two non empty MI - open sets D and E such that DAE=DAE=4 U isnot MI - Connected, it is said to be
MI - Disconnected.

Definition: 3.3 Let U be a micro ideal topological space. A separation of U is a pair A, B of disjoint nonempty MI - open sets
of U, whose union is U. The space U is MI - connected if there does not exist a separation of U.

Theorem: 3.4 Every MI - Connected space is M — Connected.

Proof. Let U be MI — Connected. Suppose, if U is not M - Connected, then U can be written as the disjoint union of two non-
- - - - *M - . *M

empty M — open set A and B. Then A=MintAgpg B=MintB A=Mint AcMint A~ 55y B=Mint BcMintB ™

Hence A and B are Ml -open in U. That is, U can be written as the disjoint union of MI - open sets A and B, which is a

contradiction. Thus U is M - Connected

Remark: 3.5 Converse of the above theorem need not be true. If U isM - Connected, then U need not be MI — Connected.
For example, let Y :{1'2’3’4'5},U IR=1{1.2}, 3}, {4’5}}, X =123} 1his gives RO ={8U {23} ) o “:{4}, then
HR (X ): {¢' {4} {1'2’3}' {1'2’3'4}’U}. If I= {¢’ {1’2’3}}, then micro ideal open sets are

{s,0},{2}, 38}, {4}, 1.2}, 1.3}, L4}, 1.5}, {2,3}{2,4}, {2,5}, (3.4}, 3.5}, {1,2,4}, {1,2,5}, {1,3,4}, {1,3,5}, {1.4,5}, {2,3,4},{2,35},

2,45}, 1345}, 1,245}, {1,345}, {2’3’4’5}}. Here U is M-Connected, but U is not Ml — Connected.
The following is an alternate definition of connectedness:

Theorem: 3.6 A Micro ideal space (U’TR(X )’”R (X ) I) is MI - connected if and only if the only subsets of U that are both
MiI-open and MI-closed in U are empty set and U itself.

Proof. Let U be not MI -connected. Then, there exists MI -open sets A and B which form a separation of U. Then by definition
of separability, A is an MI - open set which is neither empty nor equal to U. Also since A=U\B A isMI - closed as well.
Likewise, B is also both MI - open and MI - closed. Conversely, let us assume that there exists a set A which is neither empty
nor equal to U, which is both MI - gpen and MI - closed in U. Then set YU VA is an MI -gpen subset of U. Also A and U \ A

together form a separation for U and hence set U is not MI - connected. Thus, we have proved the contrapositive of the reverse
statement.

Theorem: 3.7 Let (U’TR(X)’”R(X ) I) be a micro ideal topological space. If U is MI - connected, then U cannot be written

as the union of two disjoint non-empty MI - closed sets.
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Proof.  Suppose not, if U can be written as the disjoint union of two non-empty MI — closed sets A and B, then U=AuUB

and A" B=% Then A=B®andB=AC_Since A and B are Ml — closed sets, which implies that A and B are MI — open sets.
Therefore U is not MI - Connected, which is a contradiction.

Theorem: 3.8 V is a subspace of U, a separation of V is a pair of disjoint nonempty MI — open sets A and B whose union is V
iff neither of which contains a limit point of the other. The space V is MI - connected if there exists no separation of V.
Proof. Let A and B form the separation of V. We need to show that A and B do not contain each other’s limit points. We first

show that B does not contain any limit points of A. Since ANV s the MI - closure of A in V, we need to show that its
intersection with B is an empty set. Here, A is the Ml - closure of A in U. Since A is also MI - closed in V, we have
A=ANV Butsince A and B are disjoint by hypothesis, ANV s also disjoint with B. Hence, B does not contain any limit

points of A. Similarly, we can show that A does not contain any limit points of B. Conversely, suppose that A and B are

disjoint nonempty sets whose union is V, neither of which contains a limit point of the other, that is ANB=¢=An B.

Alongwith the facts that ANB=¢ 3nd AMBCANB  we conclude that A=A i, A is Ml - closed. Likewise, we can
show that B is also M1 - closed. Since B=V VA and A=V \ B oth A and B are MI - gpen in V as well.

4, Micro ldeal Closure and Closure* Connected sets

Definition: 4.1 Non empty subsets A, B of an MI-space (U’TR(X)’/JR(X)’ I) are called Ml-separated (resp. M-separated,
MI*-separated) it MCI *(A)nB=ANMCI*(B)=An B=4 (resp. MCI(A)nB=ANMCI(B)=AnB=4,

AM AB=A~B™M :AmB:gﬁ)

Definition: 4.2 Non empty subsets A, B of an MI-space (U’TR (X )!#R(X ) I) are called MI-Cl*-separated (resp. MI-CI-

* *M _ A *M * _ _ *M _ A*M _ _
separated) if MC! (A)nB*™M = A"™M ~ MCI (B)_AmB_gb(resp. MCI(A)~B™ = A mMCI(B)_AmB_qﬁ)_

Theorem: 4.3 Let E and F are subsets of an MI- space (U'TR(X )!ﬂR(X)’ I). E and F are MI*-separated iff E and F are MI-
separated.

*M _ *M _ _
Proof. Let E and F are MI*-separated. ThenE = NF=EnF T =EnF=¢ Consider

MCI*(E)nF =(EUE™ ) F=(EnF)U[E™ nF)=¢ EAMCI*(F)=En(FUF™)=(EAF)U[EAF™)=4
Hence E and F are Ml-separated.

Conversely, if E and F are Ml-separated, then MCI*(E)nF =EnMCI*(F)=ENF= 2
$=MCI*(E)nF=(EUE™)nF=(EnF)U(E™ nF)=gUE™ AF)=E™ AF

*M *M *M *M
p=EMC*(F)=En(FUF™)=EnF)UENF™)=gpUENF™)-EnF Hence E and F are MI*-separated.

Theorem: 4.4 Let E and F are subsets of an MI- space (U’TR(X): ﬂR(x ) I). If E and F are M-separated, then those are MI-
separated.

MCI(E)nF =E N MCI(F)=E nF =¢ MCI*(E)nF cMCI(E)nF =¢

Proof. Let E and F are M-separated. Then and

ENMCI *(F)g ENMCI(F)=¢ . Hence E and F are MI-separated.

Theorem: 4.5 Let E and F are subsets of an MI- space (U

MI-Cl*-separated.

7R (X)) g and F are MI-Cl-separated, then those are
*M *M _ _
Proof. Let E and F o are MI-Cl-separated. Then MCI(E)n F™ =E™ AMCI(F)=ENF =4
*M M *M *M _
MCI*(E)NF™ = MCI(E)NF™ =4 1 E™ AMCI*(F)<E™ nMCI(F)=¢ 1000 £ and F are MI-ClI*-separated.

Theorem: 4.6 Let E and F are subsets of an MI- space (U

MI*-separated.

7R (X)) e and F are MI-CI*-separated, then those are

M = *M _ _
Proof. Let E and F are MI-Cl*-separated. Then MC! *E)nF™M =E™ AMCI*(F)=EnF =4
| M | Y _
EnF™McMCI*(E)nF™ =g (B "FCE™M AMCI*(F)=¢ Lnco £ and Fare MI*-separated.

From the above theorems, we have the following implications
MI —CI — separated = MI — Cl * —separated = MI * —separated <> M| — separated <=M — separated
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Definition: 4.7 A subset E of an M-space (U TR (X ) HR (X )) is called M-connected if E cannot be written as the union of two
M-separated sets in U.

Definition: 4.8 A subset E of an MI-space U, 7= () 2 (X)1) capteq

(i) MI*-connected if E cannot be written as the union of two MI*-separated sets in U.

(ii) Ml-connected if E cannot be written as the union of two Ml-separated sets in U.

(iii) MI-CI*-connected if E cannot be written as the union of two MI-Cl*-separated sets in U.
(iv) MI-Cl-connected if Ecannot be written as the union of two MI-Cl-separated sets in U.

From the above definitions, we have the following implications
M — connected <= MI — connected << MI * —connected = MI — Cl * —connected = MI — Cl — connected

Theorem: 4.9 Let A and Az be two MI - connected sets in (U 7a(X) e (X)1) with e Az el Then AL A, is MI .
connected.

Proof. Suppose AV Ay is  not MI _connected. Then AlUAZZDUE, where D.Eel gng
(Alqu)m(DmE):¢:(DmE)m(A1qu)l we have ANA=(ANAND)U(ANANE)El o diher
DnAnAel o EnAnhAel Suppose DmAlmAzeI, then PNA€l g DAl g
A=DAA)OENA) o mi connected, either DA€l of ENAEl ag DOAED e hae ENAET

ENnA el E=(EnA)U(ENA)cl=Eel

Similarly, we have So , Which is a contradiction. Hence AV A isMI -

connected.
Theorem: 4.10 Let (U'TR (X )v#R(X ) I) be an Ml-space. If E is an MI-Cl-connected subsets of U and H and G are MI-ClI-
separated sets of U with ECH WG | then either EcH or ECG.

*M _ *M _ _
Proof. Let H and G be MI-Cl-separated sets and hence ¥~ " MCI(G)=MCI(H)nG™ =HNG=¢ | o ECHUG

E=(EnH)U(ENG) ENG)™ AMCIENH)cG*™ mMCl(H)=¢_

Since and (

(EAH)™ AMCI(E NG)

In the similar way, we have

(EAH)N(ENG)cH NG =4 gyppose that EH and E NG are non-empty,

EnH=4  ENG=0 1pjs

=% Moreover

then E is not an MI-Cl-connected set. This is a contradiction. Thus either implies that E<H or

EcG.

Theorem: 4.11 Let (U TR (X )'/uR (X ) I) be an Ml-space. If E is an MI-CI*-connected subsets of U and H and G are MI-CI*-

separated sets of U with E<H UG | then either EcH or ECG.
Proof. The proof is similar to the above theorem.

Theorem: 4.12 If E is an MI-Cl-connected subset of U, 75 (X), g (X)) andECFcE™ then F is also an MI-CI-
connected subset of U.

Proof. Suppose F is not an MI-Cl-connected subset of (U’TR(X)‘”R(X ) I), then there exist MI-Cl-separated sets H and G
such that F=H VG This gives that H and G are non-empty and G™M AMCI(H)=¢=MCIG)H™
theorem, we have that either Ec H or E<G | suppose that E < H . Then E™cH™ This implies that G < F < E™ and
MCI(G)=E™ AMCI(G)=H"™ A MCI(G)=¢
F is MI-Cl-connected.

. By the above

. Thus G is an empty set. Since G is nonempty, this is a contradiction. Hence

Theorem: 4.13 If E is an MI-Cl*-connected subset of (U'TR(X ) ”R(X)’ I) andEcFc E*M, then F is also an MI-CI*-
connected subset of U.

Proof. Suppose F is not an MI-CI*-connected subset of (U ' TR(X )'”R (X ) I), then there exist MI-Cl*-separated sets H and G
such that F=H WG This gives that H and G are non-empty and G™ AMCI*(H)=¢=MCI*(G)nH™
have that eitherEcH or ECG syppose thatEcH . ThenE™ <H™  This implies thatt G<F < E™ and
MCI *(G)=MCI *(E™ )~ MCI *(G) = MCI(E™ ) MCI *(G) = E™ AMCI*(G)=H™ AMCI*(G)=4 1hus & is an
empty set. Since G is honempty, this is a contradiction. Hence F is MI-CI*-connected.

Corollary: 4.14 Let U,z () 2 (X) 1) pg an MI-space

a) If E is an MI-Cl-connected set in U, then E*M is MI-Cl-connected.
~ 196~
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b) If E is an MI-Cl*-connected set in U, then E™ is MI-CI*-connected.
Proof. a) Let E be an MI-Cl-connected set, thenF=HUVG H and G are nonempty disjoint sets and

H™ AMCIG)#¢#G™ A MCI(H) clE™)cclE), (([E™M)" cE™

(G*'V' )*M mMCI(H M )¢¢ and GMAHM #¢ . E*

Since and for any set E,

(H™J™ AMcIG™ ) H™ A MCI(G)

Cl-connected.
b) In the similar manner we can prove the theorem using the definition of MI-CI*-connected set.

¢¢. Similarly, M is MI-

Corollary: 4.15 Let U,z (X) 12 (X)1) g an MI-space

a) If lAp= {¢} then for any nonempty MI-open, MI-Cl-connected set V, MCI(V) is also MI-Cl-connected set in U.

b) If A= {¢} then for any nonempty MI-open, MI-CI*-connected set V, MCI (V) is also MI-Cl*-connected set in U.

Proof. a) Let V be any nonempty, MI-open, MI-Cl-connected set and FAu= {¢} Then there exist non disjoint sets H and G
such that V =H UG gngH ™ " MCI(G)# ¢ #G™ A MCI(H) MCI(V)=MCI(H v G)=MCI(H)w MCI(G)

MCI(H) " MCI(G) 2 MCI(H nG)= MCI(¢)= ¢

[MCI(H)]"™ ~ MCI(MCI(G)) = MCI(MCI(H )) n MCI(MCI(G)) = MCI(H ) » MCI(G) # ¢ Similarly

MCI(MCI(H )~ [MCI(G)|"™ = ¢ ~Mcl(v) is MI-Cl-connected.

b) Let V be any nonempty, Ml-open, MI-Cl-connected set and lAu= {¢} Then there exist non disjoint sets H and G such
that V=HUGgH™ nMCI*(G)#¢=G™ nMCI*(H) MCI(V)=MCI(H UG)=MCI(H)u MCI(G)
MCI(H)MCI(G)2 MCI(H nG)= MCI(¢) ¢

[MCI(H)]™ ~ MCI*(MCI(G)) = MCI(MCI(H )) » MCI* (MCI(G)) = MCI(MCI(H )) » MCI(MCI(G ))MCI(H ) ~

MCI(G) MCI*(MCI(H))~[MCIG)|™ = ¢ - MCI(V)

* ¢. Similarly is MI-CI*-connected.

Theorem: 4.16 If {Mi e N} is a nonempty family of MI-Cl-connected sets of an MI-space (U’TR (X )’”R(x ) I) with

(M; = ¢ UM,

ieN , then €N is MI-Cl-connected.

Um, UM, =H UG
Proof. Suppose <N is not MI-Cl-connected. Then <N , where H and G are MI-Cl-separated sets in U. Since
(M, = ¢ xe [M; xe (M,
ieN  there exista point €N . Since <N eijther X€H or X€G  syuppose that X€H . Since * € M; , for
each 1€N | then M intersect H for each 1€ N By theorem, Mi =H or Mi =G gyppose Mi <H  since H and G are

UM; cH
for all '€N and hence <N . This implies that, G is empty. This is a contradiction. Suppose that

UM;

xeG by the similar way we can prove that H is empty, which gives a contradiction. Hence N is MI-Cl-connected.

disjoint, Mi = H

Theorem: 4.17 If {Mi e N} is a nonempty family of MI-CI*-connected sets of an MI-space (U’TR(X )’”R(X ) I) with

(M; = ¢ UM,
ieN , then €N is MI-CI*-connected.
Proof. The proof is similar to the above theorem.

Corollary: 4.18 Let U, za(X) 1r (X)1) be an"MI-space.
a) If E isan MI-Cl-connected subset of U and ENE™ 24 , then
b) If E is an MI-CI*-connected subset of U and ENE™ 24 , then MCI*(E) isan MI-CI*-  connected set.
ENE™ 24 . then by theorem, E U E™ is MI-Cl-connected. MCI*(E)=E U E™
Similarly, if E is MI-CI*-connected and ENE™ 24 , then MCI™(E) is an MI-CI*- connected set.
Theorem: 4.19 Let (U'TR(X )'”R(X ) I) be an MI-space. Let {Eﬂ P EQ} be a family of MI-Cl-connected subsets of U and E
be an MI-Cl-connected subset of U. If ENEy#¢ for everyﬂ , then Ev (U E/’)

MCI™(E) is an MI-Cl- connected set.

Proof. Since is MI-Cl-connected.

is an MI-Cl-connected set.
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EnE;=¢ EUE,

Proof. Since for each B , by theorem, is MI-Cl-connected for each B . Moreover
Ev (U Eﬁ): U(E b E/”) and " (E g Eﬂ)j E#9 Thus by theorem, Ev (u Ef”) is MI-Cl-connected.

Theorem: 4.20 Let (U'TR (X ) ﬂR(X)’ I) be an"Ml-space. Let {Eﬂ :'BEQ} be a family of MI-ClI*-connected subsets of U and

E be an MI-CI*-connected subset of U. If ENEy Ev (U Eﬂ)
Proof. The proof is similar to the above theorem.

4 for every B , then is an MI-CI*-connected set.

Definition: 4.21 A subset E of U is called MI-dense in itself if E=E™ |

Theorem: 4.22 Let (U

EUF e ugr(X)

'TR(X ) ”R(X)’ I) be an Ml-space. If E and F, subsets of U are MI-Cl-separated and MI-dense in itself
, then E and F are M-open and hence MI-open.

Proof. Since E and F are MI-Cl-separated in U, then E =(E U F)m(U a MCI(F)). Since EVUF eﬂR(X) and MCI(F) is
M-closed in U, then E is M-open in U. By the similar way, we obtain that F is M-open. Since E and F are MI-dense in itself,
then E and F are MI-open.

and

Theorem: 4.23 Let (U ’ TR(X )"”R (X ) I) be an Ml-space. If E and F are MI-Cl*-separated and MI-dense in itself subsets of U

and BV Fenr(X) , then E and F are M-open and hence MI-open.
Proof. The proof is similar to the above theorem.

Definition: 4.24 Let U, 7= (%) 22 (X).1) be an Mil-space and Y€U . The union of all MI-Cl-connected (resp. MI-CI*-
connected) subsets of U containing u is called the MI-CI —component (resp. MI-CI*-component) of U containing u.

Definition: 4.25 a) Each MI-Cl-component of an MI-space (U TR (X ) HR (X ) I) is a maximal MI-Cl-connected set of U.

b) Each MI-Cl*-component of an MI-space (U, 7= (), 222 (X)1) s 4 maximal MI-CI*-connected set of U.

Theorem: 4.26 The set of all distinct MI-Cl-component of an MI-space (U TR (X ) HR (X ) | ) forms a partition of U.

Proof. Let E and F be two distinct MI-Cl-component of U. Suppose E and F intersect, then by theorem, E Y F is MI-CI-
connected in U. Since Ec E U F | then E is not maximal. Thus E and F are disjoint and hence form a partition of U.

Theorem: 4.27 The set of all distinct MI-CI*-component of an MI-space U, 7= () 4= (X)) forms 2 partition of U.

Theorem: 4.28 Let (U'TR(X ) #R(X)’ I) be an MI-space, | is condense. Then each MI-Cl-connected subset of U which is
both M-open and Ml-closed is MI-Cl-component of U.

Proof. Let E be an MI-Cl-connected subset of U such that E is both M-open and MI-closed. Let U € E. Since E is an MI-CI-
connected subset of U containing u, if D is the MI-Cl-component containing u, then EcD LetEbea proper subset of D.

Then D is non-empty and Dm(U _E)¢¢. Since E is M-open and MI-closed, U-E is M-closed and MI-open and
(EmD)ﬂ((U—E)mD):gzﬁ_ Also (EmD)U((U—E)mD)z(Eu(U—E))ﬂDzD_ Again E and U-E are two
ENMCIU —E)=¢=MCI*(E)"(U -E) 1y

U-e)™ cMCI(U -E)

nonempty disjoint M-open set and MI-open set respectively, such that
*M o *M
implies that E AMCI(U —E)=¢=MCI(E)n(U - E)

shows that EDang U —E)D
E=D. This completes the proof.

, since | is condense and . This

are MI-Cl-separated sets. This is a contradiction. Hence E is not a proper subset of D and

Theorem: 4.29 Let (U’TR(X )"”R(X ) I) be an Ml-space, | is condense. Then each MI-Cl*-connected subset of U which is
both M-open and Mli-closed is MI-Cl*-component of U.

Proof. Let E be an MI-Cl*-connected subset of U such that E is both M-open and MI-closed. Let uek Since E is an MI-
Cl*-connected subset of U containing u, if D is the MI-CI*-component containing u, then Ec D. Let E be a proper subset of
D. Then D is non-empty and Dm(U _E)¢¢. Since E is M-open and Ml-closed, U-E is M-closed and MI-open and
(EnD)N(U-E)nD)= ?. Also (EnD)U(U-E)nD)=(EvLU-E)ND= D Again E and U-E are two

nonempty disjoint M-open set and MI-open set respectively, such that ENMCI*U -E)=¢=MCI*(E)n(U - E).
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This implies that

E™ AMCI*(U -E)= MCI *(E)nMCI(U -E)=MCI *(E)~(U -E)=¢_4

*M
MCI*(E)n (U -E)™ cEnMCI{U -E)= ?  This shows that E M Dand U-E)nD are MI-Cl*-separated sets.
This is a contradiction. Hence E is not a proper subset of D and E=D. This completes the proof.
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