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Abstract

This work introduces and investigates the properties for (Micro)-Ri Spaces (i = O, 1)
and (Micro)-Ti Spaces (i = O, 1, 2), as well as identify relationships between existing spaces.
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1. Introduction

Thivagar and Richard [1] introduced (Nano) topology in 2013. Many
researchers have presented new results about (Nano)topology, including the
author of this research [2] we also used [3]. (Nano)topology has a maximum of
5 (Nano)open sets and a minimum of 3, such as U and ¢. If we want to include
more open sets, we can apply Levine's straightforward extension idea. This
topology is referred to (Micro) topology (nicTopology). All (Nano) topologies
are (Micro)topologies Chandrasekar [4] introduced and studied a notion for
(Micro)topology, which was define as (micro)closed, (micro)open, (micro)
interior, and (micro) closure. Ibrahim [5] and Sathishmohan et al. [6] introduce a
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new concepts of (Micro)separation axioms. In this research we present new
findings on the concepts mentioned in the sources, this essay seeks to present
and examine additional properties for (Micro)-Ri Spaces (i = O,1) and (Micro)-
Ti Spaces (i = O,1,2), it was not mentioned or addressed in [5] as well as
identify relationships between existing spaces.

2. Preliminary

Definition 2.1: [4] Here TR(X) is (Nano) topological ;. R(X)= {N'U(Ny N;c)}
N, Ny € tR(X) and named it y;.Topology of TR(X) by u;. where y;. €

wR(X).

Definition 2.2: [4] p;.-cl(S) is the symbol for (Micro) closure for S, which is
described as p;.-cl(S) = N{G:G is (Micro) closed and SS G}. p;c-int(S)
represents (Micro) interior for S, which is defined as p;.-int(S) = U{G:G is
(Micro) open and S2 G}.

Lemma 2.3: [7] In a u;.Topological space U, if G i €I family for (micro)open
set. so, UG, € u;.-O(0).

Remark 2.4: [5] The combination of two weaker axioms is the definition of
each (Micro) separation axiom p;.-Ty space = ;. - Ry space and p;.-Ty | space
= U;c-Ry.1 space and p;.-T, space

Definition 2.5: [5] Let Ube a u;. Topological. So U is:

(1) (Micro)Tgspace( p;.-To space) if V (r,s) and r# s : 1, s in U, 3 one (Micro)
open K 3 eitherr €' K,s € Korr € Kand s € K.

(2) (Micro)Tspace( p;.-T; space) if V (r,s) and r# s (s.t) r, s in U, 3 two
(Micro) open sets K; & K, 3 r € K, but s € K; and s € K, but r € K,

(3) (Micro)T,space( p;.-Taspace) if V (r,s) and r# s : r, s in U, 3 two distinct
(Micro) open sets K; & K, which contain r & s correspondingly.

Definition 2.6: [5] A y;. Topological space is called a (Micro) Ry- space (i;.-Ro
space) if V (Micro) open set K and r €K then p;.-cl{r} < K.

Definition 2.7: [5] A u;.Topological space is called a (Micro) R;- space (i;.-
Rispace) if V (r,s) and r# s : r, s in U with p;.-cl{r} # p;.-cl{s}, 3 disjoint
(Micro) open sets Ky, K, 3 p;.-cl{r}< K; and y;.-cl{s}< K.

Definition 2.8: [8] Let Ube a u; . Topological space and ' cU. Next, the (Micro)
kernel of T indicated by p;.-ke(T) is refers to the set y;.-ker(F) = N{le ;R

X):F <.

3. Some new results on the (Micro)-R; Spaces (i=0, 1)
Theorem 3.1: A4 p;. Topological space is a p;.-Ry space iff V F (Micro) closed
set and r € Fthen Y ~{r} € F.
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Proof’: Let a u;- Topological space be a py;.-Ry space and ¥ be a (Micro) closed
set and r€T. Then V s & I implies s € T ¢ is (Micro) open set, then y;.-cl{s}<
Fe,sor & pi-cl{s}, so s & p.-{r}. Thus y;.-ker{r}< . Contrariwise, V I
(Micro) closed set and r € T then py;.-ker{r} C T andlet K€ U, r€ Kthen Vs
& K implies s € K¢ is a (Micro)closed set implies p;.-ker{s} < K¢ . Therefore
€ Wic-cl{s} and s& ;.- cl{r}, so u;.-cl{r} €K, thus Uis a pu;.-R, space.

Theorem 3.2: A u;.Topological space is p;.-R;space iff ¥ r # s €U with p;.-
rer{r}# wic.-ker{s} then 3(Micro)closed sets K;, Kr D pi-kerir}S K, Uic-
rer{r} 1K, = 0 and p-ker{s) S K, Wi-ker{s}1K;, = 0 and K, UK, = U

Proof': Let a p;.Topological space be an pu;.-R; space. Then Vr # s € U
with u;,.- ker {r} #u;,.- ker {s}. Since every u;.-R, space is a pu;.-Ro
space, pi.-cl{r} # u;.-cl{s}, then 3 (Micro) open sets G, G, 3 p;.-cl{r} €G,
and pi-cl{s}<S G, and G;NG, = P [Since Uis u;.-R; space], then G,¢ and G,°
are (Micro) closed sets 3 G1¢ U G, = U. Put K; = G and K, = G,¢ Thus X € G,
C K, and s € G, € K, so that ;.- ker {r}< G, € K, and p;.-ker{s} € G, S
K. Contrariwise, Let V r # s € U with p;.-ker{r} # p;.-ker{s}, 3 (Micro)
closed sets K;, K, such that u;.-ker{r}<K,, uj.-ker{r}NK, = @ and ;.-
ker{s}CK,, pi--ker{s}NK; = @ and K,UK, = U, then K;¢ and K,° are
(Micro)open sets 3 K¢ N Ky = @. Put K ¢ = G, and K,¢ = G,. Thus p;.-ker{r}
C G, and p;.-ker{s} € G, and G|NG, =@ , so that r € G, and s € G, implies r
& pic-cl{s} and s & p;.-cl{r}, then p;.-cl{r}< G, and p;.-cl{s}< G,.Thus U
is a u;.-R, space.

Corollary 3.3: ;. Topological space is a ;.-R; space iff Vr #s € U with -
cl{r} # pic-cl{s} then 3Idisjoint (Micro)open sets K;, K, such that p;c-cl(p;c-
ker {r}) €K, and pc-cl(pic-ker{s}) € K,.

Proof’: Let U be a p;.-Rispace and let v # s € U with pu;.-cl{x}# p.-cl{y}
then 3 disjoint (Micro)open sets K;, K, such that y;.-cl{r}< K, and p;.-cl{s}
c K,. Also Uis u;.-Ry space, implies V r € U, then p;.-cl{r} = p;.-ker{r}, but
Hic-CU{T}= pic-cl( pic-cl{r}) = wic-cl(pic-ker{r}).Thus pc-cl(uic-ker{r}) € K,
and pi.-cl( pic-ker{s})SK,. Contrariwise, Let V r # s € U with p;.-cl{r} #
Uic-cl{s} then 3 disjoint (Micro)open sets Ky, K, such that p;.-cl( y;.-ker{r})
C K, and (ui-ker{s})S K,. Since {r}c u;.-ker{r} then p;.-cl{r}< p;.-
cl(pjc-ker{r}), vr €XK;. So, we get wu;-cl{r}CK, and p;.-cl{s}<SK,.
Therefore ;.- {r}+# pic-cl{s}.

4. Some new results on the (Micro)-T; Spaces (i=0, 1, 2)
Theorem 4.1: If K; is p;.-Ty space and K, €K then K, is also p;.-Ty space.

Proof: Assume K; be u;.-T, space. To demonstrate that K, is p;.-To space.
Select distinct points. 7, s from K, and r #s, since K, € K;, we have r, s € K;.
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But Ky is p;-Ty space, so 3 (Micro) open T 3 r € I' & s € I'. So K,NT (micro)
openinK, 3r e KN T & s € KN, As aresult, K, is also a p;.-Ty space.

Theorem 4.2: 4 u;.Topological space is a p;.-T, space if and only if either s &
Wic-{7} or 7 & Wi.-ker{s}, v r+s€el.

Proof’: Let Uis a p;.-To space then V r #s €U, 3 a (Micro) open set I's.tr €
F.sé¢torrétl, &s et Thus, eitherr € I & s € T implies s& p;.-ker{r} or
r¢ I, s € I demonstrates & p;.-ker{s}. Contrariwise, Let either s & ;.-
ker{r} orr & y;.-ker{s},V r #s € U. Then 3 a (Micro)open set " such that r
et &setorret &serl,asresult U y;-T, space.

Theorem 4.3: If K; is u;.-T; space and K, €K, then K, is also p;.-T; space.

Proof’: Let K, be p;.-T; space. To demonstrate that K, is u;.-T;space, let's K,
CK,. Let's r# s in 'K,, since K, € K;, we possess r, s € K;. However, K, is
uic-Tspace, Consequently, a (Micro)open sets Q;,0. 37 € Q,,S€ Q;,SE Qp, 7
& Q,. Let Ni= K,NQ; and Ny= K,NQ,. Then N; and N, are (Micro)open sets r €
N; but s € Ny, as a result K, is u;.-T; space.

Theorem 4.4: A u;.Topological space is a p;.-T; space iff ¥ r# .5 € U. S & Y-
ker{7} and & u;.- ker{s}

Proof’: Let U is a y;.-T, space then V r # s € U, 3 a (Micro)open sets @1, @, 31
€EQ,SE&Q ors€Q,r¢&Q, Implies s € p.-ker{r} and r& u;.-ker{s}.
Contrariwise, Let s& p;.-ker{r} and r & p;.-ker{s}, V r # s € U. Then 3 a
(Micro) open sets @y, Q, such that r € Q;, s € Q; and s € Q,, r € Q,. As a
result, U is a p;.-T; space.

Theorem 4.5: A u;.Topological space is a p;.-T; space iff ¥ 7 € Uthen ;.- ker
{r}={r}.

Proof’: Let U is a y;.-T; space and let y;.-ker{r}#{r}, then u;.-ker{r} includes
a different point, say s, from r. So s € p;.-ker{r}, hence U is not a u;.-T; space.
This is in inconsistency. Thus u;.-ker{r}={r}. Contrariwise, Let u;.-ker{r}=
{r}, V r€U and let Uis not a y;.-T; space. Then s€u;.-ker{r}, implies ;.-
ker{r}#{r}, This is in inconsistency. As a result, U is a y;.-T; space.

Theorem 4.6: A p;.Topological space is a pi.-T; space iff ¥V r # s € U/ implies
Hic-ker{7} [1pic-ker{s} = @

Proof’: Let a u;. Topological space Ube a u;.-T; space. Then p;.-ker{r} = {r}
and pi.-ker{s}=s. Thus p;.-ker{r} N p;- ker{s} = @. Contrariwise, Let V r
# s € U implies p;.-ker{r} N p;.-ker{s} = @ and let Uis not p;.-T, space Then
Vr#s € Uimplies s € p;.-ke{r} or r € p;.-ker{s} , The u;.-ker{r} N p;.-
ker{s} # @ . This is in inconsistency. As a result, U is a p;.-T; space.
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Theorem 4.7: Every u;.-T, space is pu;.-T; space.

Proof’: Let U is u;.- T, space. Let r# s € U. So, there are two (Micro) open sets
Kl’Kz, El Kl ﬂK2= @ ,T € ’.Kl but s ¢ rKl and s € 1‘(2 butr & ’.Kz SO, Kl and Kz
are (Micro) open sets 3 either r € K; but s € K, or s € K, but r € K;. So U is
Uic- Ty space.

Here's an example demonstrating that the converse of 4.8 is not true in
overall.

Example 4.8: Let U z{'fl’ 'fz) 'f3) 'f4’ 'f5}, U/R :{{ T]},{ 'fz’ T:;’ T4}’{ 'f5}} and X =
{11, h}cU. Then tR(X) = {U, @, { 1:},{ T, To, 15, Ta},{ 1o, 15, T4} }. Then pc =

{ 1‘5}' Then l’l‘lC(X)z {U’ Q’ { T]}’ { TS}’ { T]: TS}’{ T]: T23 T3a ’f4}3{ TZ? T3? T4}3{ TZ? T31
t4, T} } Then U is p;.-T, space and not p;.-T, space

Theorem 4.9: If K; is p;.-T> space and K, € K then K is also p;.-T> space.

Proof’: Let K, be u;.- T, space. To demonstrate that K, is u;.-T,space, suppose
K, cK,, r# s €K,. Since K, € K;, we currently possess r, s € K;. But K; is
Uic- T5 space, so 3 two (Micro)opensets Q; and Q, 3Q, N Q=0 ,r€Q;,s €
Q. Thus, we have Q;NK,, Q,NK, are (Micro)open sets in K, 3 (Q;NK,) N
(QzﬂKz) = (Q]ﬂQz) N Kz = w nKz = ® AlSO, r e leKZ and s € Q2 N Kg,
hence K, is u;.-T5 space.

Theorem 4.10: 4 p;.-R;space is u;.-Trspace iff at least one of these conditions
applies:(1) ¥ 7€, pic-ker{7}={r},(2) ¥V r#s€l, pi.-ker{r} # p.- ker{s} =
Uic-ker{r} N pi.-ker{s} = G,(3) ¥V r+ S€ U, either r & p.-ker{s} or y & .-
ker{r},(4) ¥V r+ s€U, then r& u;.-ker{s} and y & u;.-ker{r}.

Proof : (1) Let Ube a p;.-T, space. Then Uis a p;.-T; space and u;.-R; space.
Hence, y;.-ker{r} = {r} Vr € U. Contrariwise, let Vr € U, y;.-ker{r} ={r},
then, Uis a p;.-T; space, also Uis a u;.-R;space, hence U is a u;.-T, space.

Proof: (2) Let U be a y;.-T, space. Then Uis a u;.-Tspace.Hence y;.-ker{r}
N{s} =0,V r #s € U. Contrariwise, Assume that V r # s €U, y;.-ker{r} #
Uic-ker{s} implies p;.-ker{r}N p;.~ker{s} = @, so the ;. Topological space is
a u;.-Tispace, also Uis a u;.- R; space. Hence, U is a p;.-T, space.

Proof: (3) Let Uis a u;.-T, space .Then U is a u;.-T, space, hence ré& ;.-
ker {s} or s & p;.-ker{r} Vr #s € U. Contrariwise, Assume that Vr #s € U,
either r & u;.-ker{s} or s €u;.-ker{r}Vvr #s € U.So, U is a y;.-T, space
also Uis p;.-R;space, thus Uis a u;.-T, space.

Proof: (4) Let Ube a u;.-T, space. Then U is a y;.-T, space and a u;.-Rspace,
hence, r & p;.-ker{s} and s & u;.-ker{r}. Contrariwise, Let Vr # s € U then
¢ pic-ker{s} and s€ p;.-ker{r}. Then, Uis a u;.-Tispace, also U is p;.-
R;space. Hence, U is a p;.-T,space.
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