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MIC-Wgra-I-Closed Sets in Micro Ideal Topological Space

R.Bhavani M.Sc., M.Phil., Ph.D
PG & Research Department of Mathematics,
Mannar Thirumalai Naicker College,
Affiliated to Madurai Kamaraj University, Madurai,
E-mail:bhavani120475@gmail.com

Abstract:

In this article, The main concept of this paper is to discuss the micro topology as an
unadorned extension of nano topology. Nano topology offers a wide variety of interesting results
and applications. But for some time we have been looking for extended sets in micro topological
space. A.Jayalakshmi and C.Janaki have discussed the properties of MIC-Wgra-Closed and
MIC-Wgra-Open Maps in topological spaces. Also have discussed Wgra-closures and obtain a
characterization of Wgra-Continuous functions in topological spaces. we present and study the
properties of MIC-Wgra-I-Closed Sets in Micro ideal topological spaces. Their relationships
with other existing Micro generalized closed sets in micro Topological and Micro ideal
topological spaces are established.

Keywords:

MIC-Wgra-I-Closed Sets, MIC-Wgra-I-Open Sets, MIC- w-closed set, MIC- a-I-closed set,
MIC- a-I-closed set, MIC-*closed set, MIC- a-closed set.

Introduction:

Taha.H.Jasim, Saja S.Mohan, Kanajo S.Eke [3] initiated On Micro generalized closed sets
and Micro generalized continuity in Micro Topological Spaces in 2021.R.Bhavani [4] proposed
On Strong Forms of Generalized Closed Sets in Micro Topological Spaces in 2021.S.Ganesan
[1] has proposed a new concept of Micro topological space through small systems, M.Josephine
Rani and R.Bhavani [2] introduced MIC-alg and MIC-Iga Closed Sets in Micro Ideal
Topological Spaces in 2022. In 2014 C.Janaki, A.Jayalakshmi [5] proposed Wgra-I-Closed Sets
in ideal topological spaces. The methodology proposed in this paper MIC-Wgra-I-Closed Sets,
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MIC-Wgra-1-Open Sets in Micro ideal topological spaces and Some of their features will also be
investigated.
Preliminaries:
Definition 2.1[2,3]
Start U as a set of horizontal instruments called the Universe and R as the equivalent
relationship with U, which is called the relation of ignorance.
This couple (U,R) is said to be the space of enterprise. Enable XSU.
1) The minimum X relative to R is the set of all the details, which is set for the object
divided by X relative to R and denoted by Lr(X).That is,
Lr(X) = ,eY{R(x): R(x) € X} where R(x) represents the equivalent class
determined by X.
i) The maximum X value relative to R is Ur(X) = ,el{R(x): R(x) N X # ¢}.
iii)  The boundary area of X with respect to R is a set of all objects which is
intermediate or non-X with respect to R and is defined as Br(X).That is,
Br(X) = Ur(X)- Lr(X) and their complement is called micro closed sets.
Definition 2.2[2,3]
(U, wr(X)) is a Nano topological space then ug(X)={NU (N ' N u):N, N’ € wr(X)}
and called it Micro topology of tr(X) by u where u € r(X).
Definition 2.3[2,3]
Micro topology ug (X) satisfies the following theories
MU, ¢ € up(X)
(i) A combination of any of the elements the group is pugr(X) in ur(X)
(iii) The intersection of parcels of any finite subdivision of uz(X) in pg(X). Also ugr(X) is
called the micro topology in relation to X in U. Triplets (U, tr(X), ug(X)) are called micro
topological spaces and the bases of uz(X) are called micro open sets and their complements
are called micro closed sets.
Definition 2.4
A subset S of a space (X,7) is called
1. regular open if S=int(cl(S))
2. regular a-open if there is a regular open set UcSc acl(U).

3. a-open if SCint(cl(int(S)))
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4.Semi-open if SCcl(int(S))
Definition 2.5
A subset S of a space (X,7) is said to be
1.g-closed, if ¢l(S) € U,whenever SC U and S is open in(X,1).
2.wgra-closed,if cl(int(S)) € U, whenever SC U and U is regular a-open in (X,7).
3.w-cosed,if cl(S) € U, U,whenever SC U and U is regular semi-open in (X,7).
4.rg a-closed, if acl(S) € U,whenever SC U and U is regular a-open in (X,7).
5.swg-closed,if cl(int(S)) €U, whenever SE€ U and U is regular semi-open in (X,7).
Definition 2.5
A subset S of a space (X,t,1) is said to be
1. a-I-closed,if cl(int*(cl(S))) €S
2. =-closed,if S* €S
3. IT-open,if S Cint(S*)
4. I-R closed,if S=cl*(int(S))
5. rps-I-closed,if splcl(S) €U, whenever SC U and U is regular rg-I-open in (X, 7).
3. MIC-wgra-I-closed sets
Definition 3.1
A subset S of a Micro ideal space (Q, NA(7z(X)), MICR(ug(X)), ID) is said to be MIC-
wgra-I-closed if MIC-cl*(MIC-int(S)) € U whenever SC€ U and U is MIC-regular a-open.
Definition 3.2
A subset S of a Micro ideal space (9, NA(Tx(X)), MICR(uz(X)), ID) is said to be MIC-
wgra-I-open if Q-S is MIC-wgra-I-closed.
Theorem 3.3
1.Every MIC-closed set is MIC-wgra-I-closed.
2.Every MIC- a-closed set is MIC-wgra-I-closed.
3. Every MIC-*closed set is MIC-wgra-I-closed.
4. Every MIC- w-closed set is MIC-wgra-I-closed.
5. Every MIC- a-I-closed set is MIC-wgra-I-closed.
6. Every MIC-swg-closed set is MIC-wgra-I-closed.
Remark 3.4
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Converse of the above theorem need not be true as shown in the following examples 3.5
and 3.6.
Example 3.5

Let O={1,2,3,4} with %(X)Z{{l},{2},{3,4}, X={1,3}c Q, 7, (X) ={ ¢, 0 ,{1},{1,3,4},{3,4}}
and p={2} and ideal I={@,{3}}, Micro topology uz(X)={¢, Q,{1},{2},{1,2},{1,3,4},{3,4},
(2341}, ug (X) ={p, 0 ,{2,3,4},{1,3,4},{3,4},{2},{1,2},{1}} MIC-wgra-I-closed={{¢p, Q0
13,425,835, 145,411,253, {1,35,{1,45,12,3,{2,4},13,4},11,2,3},{1,3,4} {1,2,4} {2,3,4}}

1){3} is MIC-wgra-I-closed,but not MIC-closed
11){2,4} is MIC-wgra-I-closed but not MIC- a-closed set

111){1,3} is MIC-wgra-I-closed but not MIC-*closed set
Example 3.6

Let 0={n,0,p.q} with 2(X)={{n.q},{o},{p}, X={o.p} O, 7z (X) ={ 9,0 {o.p}} and p={q}

and ideal I={9,{0},{p.q} },Micro topology uz(X) ={@, Q.{q},{0,p}.{0.p.q}}, uz' X) ={, Q.
{n,0,p},{n,q},{n}} MIC-wgra-I-closed={power set}
iv){o} is MIC-wgra-I-closed but not MIC- w-closed
v){o,p}is MIC-wgra-I-closed but not MIC- a-I-closed
vi){q} is MIC-wgra-I-closed but not MIC-swg-closed set
Remark 3.7
Every MIC-semi-closed is MIC-wgra-I-closed
Example 3.8

L Q —
Let Q={p,q,r,s} with —(X)={{p,s},{a},ir}, X={qr}c Q,7x(X) ={ ¢, @ .{qr}} and p={s}
and ideal 1={®,{q},{r.s}},Micro topology ur(X)={e, Q.{o}.{q.r}.{q.rs}}, up'(X)={e, Q,
{p,q.r},{p,s},{p} },MIC-wgra-I-closed={power set}.Let S={p,q} is MIC-wgra-I-closed but

not MIC-semi-closed.
Remark 3.9

Every MIC-g-closed set is MIC-wgra-I-closed
Example 3.10
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Let Q=(nopa} with 2(X)={{na}.{o}.{p}, X={o.p}c O, 7z(X) ={,Q {o,p}} and

u={q} and ideal I={@, {0}, {p,q} } Micro topology uz(X) ={®,Q,{q},{0.p}.{0.p.q}}, tr'(X) =
@, Q, {no,p},{nq},{n}},MIC-wgra-I-closed={power set}.Let S={p} is MIC-wgra-I-closed
but not MIC-g-closed.
Remark 3.11

In the theorems above, we find the ensuing diagram. A — B (resp. A «» B) A implies B

but not conversely (resp A and B are independent of each other).

MIC-closed _ MIC- a-closed MIC-*closed

T
\\ - . . 7

-
- =

MIC- w-closed 1’—*— MIC-wgra-I-closed ———*———=> MIC-g-closed

J

MIC- a-I-closed MIC-swg-closed MIC-semi-closed

Theorem 3.12

Let (Q, NA(tz(X)), MICR(uz (X)), ID) a Micro ideal space SS Q.If S is MIC-wgra-I-
closed, then MIC-cI*(MIC-int(S))-S contains no non-empty MIC-regulara-open set.
Proof

Let S be a MIC-wgra-I-closed set in {1 and U be a MIC-regular-a-open subset of MIC-
cl*(MIC-int(S))-S.Then S € Q-U and Q-U is MIC-regular-a-open. Since S is MIC-wgra-1-
closed MIC-cl*(MIC-int(S)) € Q-U. Which implies that U € Q- MIC-cI*(MIC-int(S)).Thus
U S(MIC-cl*(MIC-int(S))N (Q-MIC-cl*(MIC-int(S)))=0.Hence MIC-cl*(MIC-int(S))-S
contains no non-empty MIC-regular-a-open set.
Theorem 3.13

Let (Q, NA(tz(X)), MICR(uz (X)), ID) a Micro ideal space SS Q.If S is MIC-wgra-I-
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closed, then MIC-cl*(MIC-int(S))-S contains no non-empty MIC-regulara-closed set.
Proof
Let S be a MIC-wgra-I-closed set in 2 and U be a MIC-regular-a-closed subset of MIC-
cl*(MIC-int(S))-S.Then Q-U € S and Q-U is MIC-regular-a-closed. Since S is MIC-wgra-
I-closed Q-U € MIC-cI*(MIC-int(S)). Which implies that - MIC-cI*(MIC-int(S)) € U.Thus
(MIC-cI*(MIC-int(S))N (Q-MIC-cl*(MIC-int(S))) € U =@.Hence MIC-cl*(MIC-int(S))-S
contains no non-empty MIC-regular-a-closed set.
Theorem 3.14
Let (Q, NA(7x(X)), MICR(uz (X)), ID) a Micro ideal space SC Q.If S is MIC-wgra-I-
closed, then MIC-cl*(MIC-int(S))-S contains no non-empty MIC-regular-open set.
Proof
Let S be a MIC-wgra-I-closed set in £ and U be a MIC-regular-open subset of MIC-
cl*(MIC-int(S))-S.Then S € Q-U and Q-U is MIC-regular-open. Since S is MIC-wgra-I-
closed MIC-cl*(MIC-int(S)) € Q-U. Which implies that U € Q- MIC-cI*(MIC-int(S)).Thus
U S(MIC-cl*(MIC-int(S))N (Q-MIC-cl*(MIC-int(S)))=0.Hence MIC-cl*(MIC-int(S))-S
Contains no non-empty MIC-regular-open set.
Theorem 3.15
Let (Q, NA(tz(X)), MICR(uz (X)), ID) a Micro ideal space SC Q.If S is MIC-wgra-I-
closed, then MIC-(int(S))*-S contains no non-empty MIC-regulara-open set.
Proof
Let S be a MIC-wgra-I-closed set in Q.Suppose that U is a MIC-regular-a-open set
Such that MIC-cI*(MIC-int(S)) € Q-U. Which implies that MIC-(int(S))* € (-U,thus,
MIC-(int(S))*-S contains no non-empty MIC-regular- @ -open set.
Theorem 3.16
Let S be a MIC-wgra-I-closed set of a Micro ideal topological space ().Then the following
are equivalent.
1)S is MIC-I-R-closed
1)MIC-cl*(MIC-int(S))-S is a MIC-regular-a-closed set
111)MIC-(int(S))*-S is a MIC-regular-a-closed set
Proof
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(i)=(ii)Let S be MIC-I-R-closed.We have MIC-cI*(MIC-int(S))=S, then MIC-cl*(MIC-
int(S))-S=@ .Thus, MIC-cl*(MIC-int(S))-S is a MIC-regular-a-closed set.
(11) =(111) Let MIC-cl*(MIC-int(S))-S be MIC-regular-a-closed. MIC-cl*(MIC-int(S))-S=
MIC-(int(S))*-S. Therefore MIC-(int(S))*-S is a MIC-regular-a-closed set.
(ii1) =(1) Let MIC-(int(S))*-S be a MIC-regular-a-closed set, MIC-cI*(MIC-int(S))-S =
MIC-(int(S))*-S =@ .Thus MIC-cl*(MIC-int(S))=S. Hence S is MIC-I-R-closed.
Theorem 3.17

Let (Q, NA(tx (X)), MICR(uz(X)), ID) a Micro ideal space SC Q.If S is MIC-regular-
open and MIC-wgra-I-closed, then S is MIC-*closed set.
Proof

Let SC€S and S be MIC-regular-open. Since S is MIC-wgra-I-closed in ), MIC-
cl*(MIC-int(S))<S S,which implies that, MIC-c1*(S)= MIC-cl*(MIC-int(S)) € S. Therefore S
is MIC-*closed in ().
Theorem 3.18

Let (Q, NA(tz (X)), MICR(uz (X)), ID) a Micro ideal space. Then either{ Q} is MIC-
regular-closed (or) Q-{ Q}is MIC-wgra-I-closed for every Q € Q.
Proof

Suppose { 1} is not MIC-regular-open and the only MIC-regular-open set containing
Q-{ Q} is Q and MIC-cI*(MIC-int(Q-{ Q}))< Q.Hence Q-{ Q} is MIC-wgra-I-closed set in ().
Theorem 3.19
Let (Q, NA(T(X)), MICR(uz (X)), ID) a Micro ideal space, S is MIC-regular-open and SC
Q.
Then the following properties are equivalent.
(1)S 1s MIC-*closed
(11)S 1s MIC-I-R-closed
(111)S 1s MIC-wgra-I-closed
Proof
(1)=(i1)Let S be MIC-*closed and MIC-regular-open, MIC-cl*(MIC-int(S))=MIC- cl*(S)=S.
Thus,S is MIC-I-R-closed.

2025 34 1st Edition



From Theory to Impact: New Visions Across Disciplines

(i1)=(iii)Let S € S and S be MIC-regular-open. Since S is MIC-I-R-closed and every MIC-
regular-open set is MIC-regular-a-open, MIC-cl*(MIC-int(S))<E S.Thus S is MIC-wgra-I-
closed.
(ii)=(i) Let S€ S and S be MIC-regular-open. Since S is MIC-wgra-I-closed in £}, MIC-
cI*(MIC-int(S))<S S,which implies that, MIC-c1*(S)= MIC-cl1*(MIC-int(S)) € S. Therefore S
is MIC-*closed in £).
Theorem 3.20

Let §; be a MIC-wgra-I-closed set in a Micro ideal space  such that §; € S, € MIC-
cl*(MIC-int(S;)),then S, is also a MIC-wgra-I-closed set.
Proof

Let U be a MIC-regular a-open set of 1, such that S,€ U. Then S; € S, € U. Since S; is MIC-

wgra-I-closed,cl*(int(S;)) € U.Now cl*(int(S,))Scl*(int(cl*(int(S;))))=cl*(int(S;))SU.Therefore
S, is MIC-wgra-I-closed.
Theorem 3.21

Let S be a MIC-wgra-I-closed set in an ideal space X. Then S U(Q—cl*(int(S))) is MIC-wgra-
I-closed if and only if (MIC-int(S))* —S is MIC-wgra-I-open.
Proof

Let (MIC-int(S))*—S be MIC-wgra-I-open in (1 & Q—((MIC-int(S))*-S) is MIC-wgra-I-
closed. Q—~((MIC-int(S))*-S) & Q N (MIC — int (§* N S¢)¢ & SU(Q-MIC-cl*(MIC-int(S))).
Hence the proof.
Conclusion

This paper was presented with MIC-Wgra-I-Closed Sets, MIC-Wgra-I-Open Sets, MIC-I-R-
closed and MIC-swg-closed set in Micro ideal topological spaces and investigated some of the
key frameworks in the Micro ideal topological spaces. A variety of interesting problems
identified in the analysis.
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