© 2023 JETIR April 2023, Volume 10, Issue 4 www.jetir.org (ISSN-2349-5162)

NSl feli{el ISSN: 2349-5162 | ESTD Year : 2014 | Monthl

JOURNAL OF EMERGING TECHNOLOGIES AND
INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

On Sober My SR, Spaces in M - Structures

J.Subashini

Department of Mathematics
Sri Ramakrishna College of Arts and Science for Women, New Siddhapudur,
Coimbatore - 641 044

Abstract- In this paper, | introduce the concept of weakly ultra-My i -separation of two sets in a m-space using
My i -open sets. The My i -closure and the My i -kernel are defined in terms of this weakly ultra-
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. Introduction

In 1950, H. Maki, J. Umehara and T. Noiri [3] introduced the notions of minimal structure and minimal space.
Also they introduced the notion of my-open set and my-closed set andcharacterize those sets using my- cl and
my — int operatorsrespectively. Further they introduced m -continuous functions [11] and studied some of its
basic properties. They achieved many important results compatible by the general topology case. Some other results
about minimal spaces can be found in [4-11]. For easy understanding of the material incorporated in this paper we
recall some basic definitions. For details on the following notions we refer to [4], [3] and [7]. | introduced My if
-closed sets [13]. In this paper we introduce the My i -closure and the My i -kernel are defined in m -spaces. |
also investigate some of the properties of the My i -kernel and the My (i -closure. It is the aim of this paper to
offer some weak separation axioms by utilizing My [i8 -open sets and the My i -closure operator. Using this
concept | introduce Sober-My iR, in minimal structures.

2. Minimal Structures

In this section, we introduce the M -structure and define some important subsets associated to the M -structure and
the relation between them.

Definition 2.1:[1][2].A subfamily my of the power set P(X) of a non-empty set X is called a minimal structure
(briefly, m -structure) on X if @ € my and X € my. In this case (X, my) is called m -space. Each member of my is
said to be my -open and the complement of an my -open set is said to be my -closed set and c(my) the collection of
all my -closed sets.
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Definition 2.2: [1][2].Let (X, my) be a m -space, for a subset A of X , the my - closure of A and the my -interior of
A are defined as follows:

(Ymy —cl(A) =n{F: A S F,F €c(my)}

(iiymy —int(A)) =V {U:U S AU €my}

Note that my — cl(A) is not necessarily my -closed, also my — int(A) is not necessarily my -open.

Lemma 2.3: [1][2].Let (X, my) be am -space, for a subset A of X , the following hold :

(). my — int(A)° = [m_X — cl(A)]¢ and my — cl(A) = [my — int(A)]°

(i). If A € c(my),thenmy — cl(A) = Aandif A € my thenmy — int(4) = A

(ii).my — cl(®) = 0, my — cl(X) = X,my— int(P) = pand my — int(X) = X

(iv). If A € B,thenmy — cl(A) S my — cl(B) and my — int(A) S my — int(B)

(V).A € my — cl(A)and my — int(4A) € A

(vi). my — cl(my — cl(4)) = my — cl(A) and my — int(my — int(A)) = my — int(4).

Definition 2.4: [1][2]. An m -structure my on a non-empty set X is said to have property (B) if the union of any
family of subsets belonging to my belonging to my.

Lemma 2.5:[1].For an m -structure my on a non-empty set X , the following are equivalent:
(i) my has property (B).

(i) Ifmy — int(V) = V ,thenV € my.

(iii) f my — cl(F) = F,then F € c(my).

Lemma 2.6:[1][2]. Let (X, my) be an m -space with property (8).For a subset A of X, the following properties hold:
() A € my iff my — int(A) = A.

(i) A € c(my) iff my — cl(A) = A.

(ili) my — int(A) € my ,and my — cl(A) € c(my).

Definition 2.7:[3]. Two sets A, B in an m -space (X, my) are said to be weakly separated if there are two my -open
sets U,V suchthatA € U,B € VandAnV = B nU = Q.

3. My up Closed Set, My i Kernel and My i Closure

Definition 3.1: Let (X, my) be an m-space. A subset A of X is said to be mfipB — closed if my — ficl(A) € U
whenever A € U and U € my — 8 open.

Definition 3.2: Let (X, my) be an m-space and let A be the subset of X. Then

(a) The intersection of all My i8 open subsets of (X,my) containing A is called the My i Kernel of A. (ie)
My ABrer(A) =N {G € My ABO(X): A € G}.

(b) Let X be a m space and let x € X. A subset N of X is said to be My i nbhd of x if there exists a My if open
set G such that x € G ¢ N which is denoted by My i N(X).

(c) The union of all My j13-open sets that are contained in A is called the My fi-interior of A and is denoted by

ABac, int(A).
(d) The intersection of all My ji3-closed sets containing A is called the My i -closure of A and is denoted by

iBacy L(A).

Theorem 3.3: Let X be am -space. Then for any nonempty subset A of X, My fiffxer(A) = {x € X : [iffar, cl({x} N
A+ 0}

JETIR2304A06 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ k30


http://www.jetir.org/

© 2023 JETIR April 2023, Volume 10, Issue 4 www.jetir.org (ISSN-2349-5162)

Proof. Let x € My jiffker-(A). Suppose that [ify,, cl({x}) NA=@. Then ACS X — ifiar, cl({x}) and X —
B, cl({x}) is My jif -open set containing A but not x, which is a contradiction.

Conversely, let us assume that x & My fAfy.r(A) and [, cl({x}) N# @. Then there exist an My i3 -open set D
containing A but not x and y € iy, cl({x}) N A. Hence an My i -closed set X — D, contains, and {x} c X —
D,y ¢ X — D.This is a contradiction to y € jif8yr, cl({x}) N A. Therefore x € My i, (A).

Definition 3.4: In a space X, a set A is said to be weakly ultra My [if -separated from a set B if there exists an My 13
-openset G suchthat AS Gand G N B = @ or AN jify, cl(B) = @.

Definition 3.5: For any point x of a space X, is called

(@) My af -derived (briefly, My aBD ({x}) set of x is defined to be the set. My AfD ({x}) = ifr, cl({x}) — {x} =
{y:y # x and {y} is not weakly ultra My (i separated from {x}}.

(b) My ap -shell (briefly, My iBsn({x})) of a singleton set {x} is defined to be the set. My ifsn(A) =
My (Brer({x}) — {x} = {y : y # x and {x} is not weakly ultra M ji-separated from {y}}.

Definition 3.6: Let X be a m -space. Then we define
(@) My ABND = {x : x € X and My ABD({x}) = 0},
(b) Mx dBnsni = {x : x € X and My fifsn({x}) = @} and
(€) Mx B — (x) = APy cl{x}) N My [ Bjer({x}).

Theorem 3.7: Let x,y € X, Then the following conditions hold.

@y € Myap,, ({x})ifandonlyif x € B, cl({y})

(b)y € Myap,,,({x})) ifand only if x € My aBD({y})

(©) Y € BBy, cll{x)) implies B, cl(y]) S Ay, cl({x}) and

(d) y € My aB,,, ({x}) implies My g, (v} < My B, ({x})

Proof. The proof of (a) and (b) are obvious.

(c). Letz € Py, cl({y}) . Then {z} is not weakly ultra-My jif -separated from {y}. So there exists an My jif -

open set containing z such that G N {y} # @ . Hence y € G and by assumption G N {x} # @. Hence {z} is not weakly
ultra-My i -separated from {x} . So z € i, cl({x}). Therefore ifs,, cl({y}) € ABxr, cl({x}).

(d).Let z € My ifker({y}). Then {y} is not weakly ultra-My ji8 -separated from {z}. So y € i, cl({z}). Hence
By cl{y}) S ABcy cl({x}). By assumption y € My fAfyer({x}) and thenx € Afy, cl({y}) so 4B, cl({x}) <
By cl({y}). Ultimately 4B, cl({x}) S AP, cl{z}), that is z € My Afker({x}). Therefore My Afye-({y}) <
My APrer ({x}).

Theorem 3.8: Let x,y € X. Then,
(a) for every x € X, My iBsn({x})) is degenerate if and only if for all x,y € X, x # y, My gD ({x}) N
My apD({y}) = 0.
(b) for every x € X, My aBD({x}) is degenerate if and only if for every x € X, x # y, My fiBspu({x}))N
My iBsm({y})) = ©.
Proof. (a) Let M apD({x}) N My apD({y}) # @ . Then there existsa z € X, such that z € M, upD({x}) and z €
My iapD({y}) .Thenz#y #xand z € ﬁ[)’MX cl({x})and z € ﬁ[)’MX cl({y}), thatis x,y € mypp, ({z}). Hence

My B, ({z}) and so My B, ({z})) is not a degenerate set.
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Conversely, let x,y € My B, ({z}). Thenwe get x # y, x € My B, ({z}) andy # z, y € My g, ({z}) and
hence z is an element of both ﬁ[)’MX cl({x}) and ﬁﬁMX cl({y}) , which is a contradiction.
(b) Obvious.

Theorem 3.9: If y € My i — (x), then My i — (x) = My i — (y).

Proof. If y € My ip — (x), theny € ﬁﬁmx cl({x}) nmy g, , ({x}). Hence y € ﬁﬁmx cl({x}) andy € My 0B, ({x})
and so we have pg, cl({y}) € @B, cl({x}) and Myag,, (¥} € Mxip,, ({x) . Then pAg,, cl({yhn
My B, (D) S BB, cl({x}) N My B, ({x}). Hence My i — (y) € My i — (x). The fact thaty € Ag,, cl({x})
implies x € QBMX cl({y}) and y € Mypg,  ({x}) implies x € QBMX cl({y}). Then we have that Mg — (x) S

My i —(y). SO My i — (x) = My B — (y).

Theorem 3.10: For all x,y € X, either My i8 — (x) N My i — (y) = @ or My fif — (x) = My if — (y).
Proof. My i — (x) N My B — (y) # @, then there exists z € X, such that z € My i — (x) and z € My ip — (y). So
by Theorem 2.9, My i — (z) = My up — (y) = My uf — (x). Hence the result.

4. Sober My i R, Spaces

Definition 4.1 A m-space (X, M) is said to be Sober My i Ry if Nyex B, cl({x}) = @.

Theorem 4.2 A m -space (X, My ) is Sober My i R, if and only if My g, ({x}) # X, for every x € X.

Proof. Suppose that the space (X, My ) be Sober My fiff Ry. Assume that there is a point y in X such that

My fiBrer({y}) = X. Then y ¢ O which O is some proper My i3 -open subset of X. This implies that y €

Nxex B, cl({x}). But this is a contradiction.

Now assume that My g, ({x}) # X for every x € X. If there exists a point y in X such that y € Nyex ,aﬁMX cl({x}),

then every fip-open set containing y must contain every point of X. This implies that the space X is the unique My iiB-
open set containing y. Hence My i, . ({x}) = X which is a contradiction. Therefore is (X, M ) is Sober My i R,.
Theorem 4.3 If the m-space X is Sober My [iff Ry, and Y is any m-space, then the product X x Y is Sober

Mx 4B Ro.

Proof. By showing that Ny exxy @By cl({x, y}) = @, we are done. We have: Ny, )exxy A, cl{x, ¥}) €

Nxyyexxy BBy cL{x}D) X Nixyyexxy ABacy LYY = Nxex B, cl({x}) X Nyey A, cl{y}) c @ x Y = 0.

REFERENCES
[1] E. Ott, C. Grebogi, J.A. Jorke. Controlling Chaos, Phys. Rev. Lett., 64, pp. 1196-1199, 1990.

[2] J. Ruan, Z. Huang. An improved estimation of the fixed point’s neighborhood in controlling discrete chaotic
systems, Commun. Nonlinear Sci. Numer. Simul., 3,pp. 193 197, 1998.

[3] H. Maki, J. Umehara, T. Noiri. Every topological space is pre T1/2, Mem. Fac. Sci. Kochi Univ. Ser. Math., pp.
33-42.

[4] M. Alimohammady, M. Roohi. Linear minimal spaces, to appear.

[5] M. Alimohammady, M. Roohi. Fixed Point in Minimal Spaces, Nonlinear Analysis: Modelling and Control,
2005, Vol. 10, No. 4, 305-314

[6] A. Csaszar. Generalized topology: generalized continuity, Acta. Math. Hunger., 96 pp. 351-357, 2002.6. S.
Lugojan. Generalized Topology, Stud. Cerc. Math., 34, pp. 348 360, 1982.

[7] V. Popa, T. Noiri. On M-continuous functions, 4nal. Univ. “Dunarea Jos ’-Galati, Ser, Mat. Fiz, Mec. Teor.
Fasc. 11, 18(23), pp. 3141, 2000.

JETIR2304A06 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ k32


http://www.jetir.org/

© 2023 JETIR April 2023, Volume 10, Issue 4 www.jetir.org (ISSN-2349-5162)

[8] E.Rosas, N.Rajesh and C.Carpintero, Some new types of open sets and closed sets in minimal structure-I, Int.
Mat. Forum 4(44)(2009), 2169-2184.

[9] H. Maki. On generalizing semi-open sets and preopen sets, in: Meeting on Topolgical Spaces Theory and its
Application, August 1996, pp. 13-18.

[10] H.Maki, K.C.Rao and A.Nagoor Gani, On generalizing semi-open and preopen sets,

[11] T. Noiri. On -sets and related spaces, in: Proceedings of the 8th Meetings on Topolgical Spaces Theory and its
Application, August 2003, pp. 31-41.

[12] M. Caldas and D.N. Georgiou, More on -semiopen sets, Note di Matematica 22, n. 2, 2003, 113-126.
[13] J.Subashini, Separation Axioms on fiB Closed Sets in Minimal Structure. (Submitted).

[14] Young Key Kim and Devi R, the -closure and the -kernel via -open sets, Journalof the Chungcheong
mathematical society,Volume 23, No. 1, March 2010

JETIR2304A06 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ k33


http://www.jetir.org/

