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Abstract- Micro topology was introduced by S. Chandrasekar.
The purpose of this paper is to define and study a new class of
sets called Micro-Regular open sets in Micro topological
Spaces. Basic properties of Micro-Regular open sets are
analyzed. Also we introduced Micro-Regular interior and
Micro-Regular closure and their properties are investigated.
We also used this set to introduce the new type of continuous
functions called Micro-Regular continuous function and its
properties are investigated.
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1. INTRODUCTION

In 1937, Stone [3] introduced the concept of regular
open sets in Topological Spaces. Nano Topology introduced
by Thivagar [4] in the year 2013. The concept of Micro
Topology was introduced by S. Chandrasekar [6] in the year
2018. In this paper, we introduce Micro-Regular open sets,
Micro-Regular continuous functions and some of their
properties are investigated.

I1. PRELIMINARIES

Definition 2.1 [6]:[U’TR (Xj) is a Nano topological space
here
paX) ={NU N0 p)}: NN €1.(%)  ang

called its Micro topology of Tz (X) by H where
p € 1(X).

Definition 2.2 [6]: The Micro Topology #&(X) satisfies the
following axioms.

() U- 9 € Ha(x).
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(ii) The union of the elements of any sub-collection of #&r(X)

is in #&(X).
(iii) The intersection of the elements of any finite sub

collection of Hr(X) is in #r(X).

Then Hr(X) is called the Micro topology on U with
respect to X. The triplet (Vs Tx (XerR(X) is called Micro

topological ~ spaces and the element  of Hr(X)
are called Micro open sets and the complement of a Micro
open set is called a Micro closed set.

Definition 2.3 [6]: The Micro interior of a set A is denoted by
Mic-int(A) and is defined as Mic-int(A) =

U{B:BEA, B is a Micro open set}. The Micro closure of a set
A is denoted by Micro-cl(A) and is defined as

Mic-cl(A) = r"{B:AQB, B is a Micro closed set}.

Definition 2.4 [6, 7]: Let (U> Tz(X), Hz(x)) be a Micro

topological space and A Su.
Then A is

(i) Micro-semi open if A & Mic-cl(Mic-int(A)). (ii) Micr-pre
open if A S Mic-int(Mic-cl(A)). (i) Micro-b open if A <
Mic-int(Mic-cl(A)) v Mic-cl(Mic-int(A)).

(iv) Micro-o open if A & Mic-int(Mic-cl(Mic-int(A))).
(v) Micro-semi-pre open

ifa S Mic-cl(Mic-int(Mic-cl(A)))

said to be:

Theorem 2.5 [7]: If A is Micro open in (U,
Tz (X), Hr(X)), then it is Micro-o. open in U.

Proof: Since A is Micro open in (U TR(XerR(X),

(Mic-int(A) = A. Then Mic-cl(Mic-int(A)) = Mic-cl(A). Since
Mic-cl(A) = A, Mic-cl(Mic-int(A) = A. Thus Mic-int(Mic-
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cl(Mic-int(A))) = Mic-int(A). Hence A S Mic-int(Mic-

cl(Mic-int(A))).

111. MICRO-REGULAR OPEN SETS

Definition 3.1: Let (U: Tr (XerR(X)) be a Micro
topological space and A S U. Then A is said to be Micro-
Regular open if A = Mic-int(Mic-cl(“d)).

Definition 3.2: Let (U: TR(XerR(X)) be a Micro

topological space and A S U. Then A is said to be Micro-
Regular closed if its complement is Micro-Regular open in U.

That is A = Mic-cl(Mic-int(A)).

Example 3.3: Let U = {a,b,c,d} with UfRz{{a}, {c}{b,d}}
and X = {b,d}.Then the Nano topology

TR[X] ={U,E',{b,d}}and H = {b} Micro open sets are

Hr(X) = {U,E',{b},{b,d}}. Here Micro-Regular open sets is
u,9

Theorem 3.4: Every Micro-Regular open set is Micro open.

Proof: Let A be a Micro open set in (Vs Tg (X), HR(X)). Then
A = Mic-int (Mic-cl(A)) Now, Mic-int(A) = Mic-int (Mic-
int(Mic-cl(A)) = Mic-int(Mic-cl(A)) = A. Hence A is Micro-
Regular open in U.

Remark 3.5: The converse of the above theorem need not be
true as shown in the following example.

Example 3.6: Let U = {a,b,c,d} with UfRz{{a},{b,c},{d}}
and X = {ac}.Then the Nano topology '® (X) - {U,@,
{a},{a,b,cH{b,c}} and = {b}. Micro open sets are Hr(X) =
{U,E', {a},{b}.{a,b},{b,c}{a,b,c}} and Micro closed sets is
HE:{U,E',{b,c,d},{a,c,d},{c,d},{a,d}}. The

Micro-Regular open sets are U,@,{a} and {b,c}.Since {a,b,c}
is Micro open but it is not Micro-Regular open in U.

Remark 3.7: The union of two Micro-Regular open sets need
not be Micro-Regular open as shown in the following
example.

Example 3.8: In example 3.6, we have {a} and {b,c} are

Micro-Regular open but {a}U{b,c} = {a,b,c} is not Micro-
Regular open in U.
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Remark 3.9: The intersection of two Micro-Regular closed
sets need not be Micro-Regular closed as shown in the
following example.

Example 3.10:In example 3.6, the Micro-Regular closed sets

are U, @,{a,d}and{b,c,d} but {a,d} n {b,c,d} = {d} is not
Micro-Regular closed in U.

Theorem 3.11: Every Micro-Regular open set is Micro-Pre
open.

Proof: Let A be a Micro-Regular open set in (Ur

T2 (X), Hg(X)). Then A = Mic-int (Mic-cl(A)). Hence A
Mic-int(Mic-cl(A)). Thus A is Micro-Pre open.

Theorem 3.12: Every Micro-Regular open set is Micro-b
open.

Proof: Let A be a Micro-Regular open set in (Ur
T2 (%), Hz(x)). Then A=Mic-int (Mic-cl(A)). Hence A

Mic-int(Mic-cl(A)) v Mic-cl(Mic-int(A)). Thus A is Micro-b
open.

Theorem 3.13: Every Micro-Regular open set is Micro-a
open.

Proof: Let A be a Micro-Regular

(U, Tz (X), Kg(x)). By theorem 2.5&3.4,
Micro-a open.

open set in
Ais

Theorem 3.14: Every Micro-Regular open set is Micro-semi
open.

Proof: Let A be a Micro-Regular open set in (Ur
Tk (XLFR(X)). By theorem 3.13, we have A is Micro-o
open. That is A < Mic-int(Mic-cl(Mic-int(A))). This implies
AL Mic-cl(Mic-int(A)). Thus A is Micro-semi open.

Theorem 3.15: Every Micro-Regular open set is Micro-semi-
pre open.

Proof: Let A be a Micro-Regular open set in (Ur
T [X]r-“R(X)). By theorem 3.11, we have A is Micro-pre

open. That is AE Mic-int(Mic-cl(A)). Hence A < Mic-cl
(Mic-int(Mic-cl(A))). Thus A is Micro-semi-pre open.
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Remark 3.16: The converse of the above theorem need not
true which can be seen from the following example.

Example 3.17: Let U = {a,b,c,d} with UfRz{{a}, {b,c},{d}}
and X = {ac}.Then the nano topology Tr (%) - {U,E',
{a},{a,b,cH{b,c}} and then H= {b}. Micro open sets are
Hr(X) = {U,E',{a},{b}, {a,b}, {b,c}{a,b,c}}. The Micro-
Regular open sets are U,E', {a}and{b,c}. Now, U,@,
{b},{a,b}, {ab,c} and {a,b,d} are Micro-a open but it is not

Micro-Regular open. Now, U,@,{b},{a,b}, {a,d},{b,d} and
{b,c,d} are Micro-semi open but they are not Micro-Regular

open. Here U,E',{b}, {a,b},{a,b,c}, {a,b,d} and {b,c,d} are
Micro-Pre open but they are not Micro-Regular open. Now
U,E',{b},{a,b}, {a,d},{a,b,c},{a,b,d} and {b,c,d} are Micro-b

open but it is not Micro-Regular open. Here U,E',{b},
{a,b},{a,d},{b,d}, {a,b,c}, {a,b,d} and {b,c,d} are Micro-
semi-pre open but it is not Micro-Regular open.

Remark 3.18: From the above theorems we have the
following implication diagram.

Mici-Fegular
open

:

Mo cpen

'

Micro-i open

¥

Wicio-senu
oER

Micio-pre *

open
, Mico-b cpen ’

¥
Micro-sermi-pre
open

Definition 3.19: The union of all Micro-Regular open sets in a

Micro topological space (Ur g (XerR(X))
contained in A is called Micro-Regular-interior of A and is

denoted Mic-R-int(A) = U{B:B QA, B is a Micro-
Regular open set}.

Definition 3.20: The intersection of all Micro-Regular closed

sets in a Micro topological space (U:Tr (XerR(X))
containing A is called Micro-Regular-closure of A and is
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Mic-R-cl(A) = N {B:A =B, B
closed set}.

denoted by
is a Micro-Regular

VI. MICRO-REGULAR CONTINUOUS FUNCTIONS

4.1: Let
(V:T;? (¥), 2(Y)) be two Micro topological spaces. Then
the mapping : (Vs Tr (XJJFR(X)) — (Vr"‘;? (¥), pux(¥))

-1
is said to be Micro-Regular continous if f (B) is Micro-
Regular open in U for every Micro open set B in V.

Definition (U, Tz (X), Hg(X)) and

Example 4.2: Let U={1,2,3,4} with U/R = {{1}, {3}, {2.4}}
and X = {12}, (X = qu O, {13, {1.2.43, {243} , =
{3} Mr(X) = {U, @, {13, {3}, {13}, {24}, {234}, {1,243}
and Micro-Regular open sets are U, E',{l}, {3}, {1,3}, {2,4},
2,34}, {1,2,4}. Let V = {ab.c,d} with U/R = {{a}, {c},
fo.d}3 and Y = {b,d}, e (Y)=qu, @ (b.dy}, B=b}. Hz(Y)
= (U, @ {b}, {b.d}}. Define f.
(U, 7 (%), mrx)) — (V. = (V) 1:(Y)) by F(1) = g,
F3) =gy, F2) = a3 and ) =(c. Then F () = {13
and f_l[b,d) = {1,3}. Hence f is Micro-Regular continuous.

Theorem 4.3: Every Micro-Regular continuous function is
Micro continuous.

Proof:

et f: U (X uzxy) - Vo =¥ R(Y) pe a
Micro-Regular continuous function and B be a Micro open set

-1
in V. Since f is Micro-Regular continuous, f (B) is Micro-
-1
Regular open in U. By theorem3.4, f (B) is Micro open in

U. Hence f is Micro continuous.

Theorem 4.4.: Every Micro-Regular continuous function is
Micro-pre continuous.

Proof:
et i (U (XD mrx) — (Vo T2 (¥).1:(¥)) pe a
Micro-Regular continuous function and B be a Micro open set

-1
in V. Since f is Micro-Regular continuous, f (B) is Micro-
-1
Regular open in U. By theorem3.11, f (B) is Micro-pre

open in U. Hence f is Micro-pre continuous.
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Theorem 4.5: Every Micro-Regular continuous function is
Micro-b continuous.

Proof:

Let f: (Ur Te(E)prxy) — (VT (¥) (YD) pe o
Micro-Regular continuous function and B be a Micro open set

-1
in V. Since f is Micro-Regular continuous, f (B) is Micro-
-1
Regular open in U. By theorem3.12, f (B) is Micro-b open

in U. Hence f is Micro-b continuous.

Theorem 4.6: Every Micro-Regular continuous function is
Micro-semi continuous.

Proof:

Let 1 (U TXbgey) — Vo TR(YLER(Y)) be a
Micro-Regular continuous function and B be a Micro open set
-1
in V. Since f is Micro-Regular continuous, f (B) is Micro-
-1
Regular open in U. By theorem3.14, f (B) is Micro-semi

open in U. Hence f is Micro-semi continuous.

Theorem 4.7: Every Micro-Regular continuous function is
Micro-a continuous.

Proof: Let ' (U> 7= (XD. tg(x)) — v
T;i' (YJrHE?[Y]] be a Micro-Regular continuous function and
B be a Micro open set in V. Since f is Micro-Regular
continuous, f-l(B) is Micro-Regular open in U. By

-1
theorem3.13, f (B) is Micro-o. open in U. Hence fis
Micro-o continuous.

Theorem 4.8: Every Micro-Regular continuous function is
Micro-semi-pre continuous.

Proof: Let /' (U»Tr (%), Bz (x)) — Vv

Tz (V). 1z (¥)) pe 5 Micro-Regular continuous function and
B be a Micro open set in V. Since f is Micro-Regular
continuous, f_l(B) is Micro-Regular open in U. By

-1
theorem3.15, f (B) is Micro-semi-pre open in U. Hence f
is Micro-ssemi-pre continuous.

Remark 4.9: The converse of the above theorem need not true
which can be seen from the following example.
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Example 4.10:Let U = {a,b,c,d} with UfRz{{a}, {b,c}, {d}}
and X = {ac}, T=(X) = {u, @, {a}, {ab.c}, {b,c}}.Then H =
{b}. #z(X) = {U, 3, {a}, {b}, {ab}, {bc} {abc}} and
Micro-Regular open sets are U, E', {a} and {b,c}. Let
V={1,2,34} with U/R = {{1}, {3}, {24}} and Y = {24},
T2 (Y)=qu, @, {2433 Then M= {23, H=(V)=qu, @ {23,
{24}}.  Define £ W (X)) pgx)
= (Vora(¥), ux (V) py Flad = (o3, F(B) = (43, F ()=
13 and F(d= 23 Then F77(2) = {ay and F (2.4 =

{a,b}. Here f is Micro continuous, Micro-pre continuous,
Micro-b continuous, Micro-semi continuous, Micro-a
continuous and Micro-semi-pre continuous. But not Micro-
Regular continuous. Since {a,b} is not Micro-Regular open in
u.

Theorem 4.11: Composition of two Micro-Regular
continuous function is Micro-Regular continuous.

Proof:

Let [- (U, T (X],,HR(X)) R (V: T (V) 1z(Y)) ang G-

(Vo Tr(V), uz(Y)), (W, 74 (¥), 22 (¥Dbe two Micro-
Regular continuous function and B be a Micro open set in W.

-1
Since 9 is Micro-Regular continuous, & ~(B) is  Micro-
Regular open in V. Since every Micro-Regular open set is

-1
Micro open, & ~(B) is Micro open in V. Again since f is
-1 -1
Micro-Regular continuous, (g (B)) is Micro-Regular
| is (9°)7@) is mi i
open in U. That is \.& (B) is Micro-Regular open in U.

Hence 9°f is Micro regular continuous.

Theorem 4.12: Composition of Micro continuous function
and Micro-Regular continuous function is Micro-Regular
continuous.

Proof:

Let - (U T pze0) — V0 (Y uz(Y)) pe a
Micro-Regular continuous function and

Let 9: (¥ (Y ux(Y)) W, Tg (¥),22(¥)) pe
Micro continuous function and B be a Micro open set in W.

. . . . -1 . . .

Since & is Micro continuous,  ~(B) is Micro open in V.
. . . . g -1 .
since [ is Micro-Regular continuous. f (g (B)) is
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-1
Micro-Regular open in U. That is (g°f) (B) is Micro-

Regular open in U. Hence 9'°fis Micro regular continuous.

Theorem 4.13: A function [ (UrTR(XerR(X))

r r
- (ViR (YD, pr(Y))is Micro-Regular continuous if and
only if the inverse image of every closed set in V is Micro-
Regular closed.

Proof:

Let f: U EDerx)) — (V0 TRV )#(Y) e a
Micro-Regular continuous function and B be a Micro closed

set in U. Then V-B is Micro open in V. Since £ is Micro-
-1
Regular continuous, f (V-B) is Micro-Regular open in U.

-1 -1
That is U-f (B) is Micro-Regular open in U. Hence f (B)
is Micro-Regular closed in U. Conversely, Suppose G is a
Micro open set in V. Then V-G is Micro closed in V. By

-1
hypothesis f (V-G) is Micro-Regular closed in U. Thus U-
-1 -1
f (G) is Micro-Regular closed in U. Hence f (G) is

Micro-Regular open in U. Hence f is Micro-Regular
continuous.
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