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Abstract: The primary objetive of this paper is to introduce a new type of 

separation axioms namely, micro semi pre-T0, micro semi pre-T1, micro 

semi pre-T2 and to obtain their properties. Also, the relationship between 

these spaces with related concepts are investigated. 

Introduction:  In 2019, S. Chandrasekar [3] introduction of micro topology 

as a straightforward expansion from nano topology, emphasizing micro pre-

open and micro semi-open sets. H.Z. Ibrahim [6] introduced micro β-open sets 

in micro topological spaces. In 2020, Hariwan Z. Ibrahim [7] introduced the 

separation axioms on micro topology with particular focus on micro-open 

sets. In this paper some new types of spaces are define and study in micro 

topological spaces namely, micro semi pre T0, micro semi pre T1, micro semi 

pre T2, using the concept of micro semi pre open sets. Also, the properties of 

these spaces and the relationship between these spaces with related concepts 

are found. 

Conclusions: In this paper introduces and investigates new types of micro 

semi pre topological spaces, namely micro semi pre T0, micro semi pre T1, 

and micro semi pre T2, extending concepts from previous works on micro 

topology. The properties and relationships of these spaces are explored, 

shedding light on their separation axioms and connections with related 

concepts like micro-T0, micro-T1, and micro-T2 spaces. The study presented 

here not only expands the theoretical framework of micro topology but also 

provides insights into the interplay between different types of micro 

topological spaces. Overall, this paper contributes to the ongoing 

development of micro topology by introducing and analyzing micro semi pre 

topological spaces, leading the way for further research in this area and 

potentially finding applications in various mathematical and scientific 

disciplines. 

In Future, connecting separation axioms in topology to the behavior of an 

RLC circuit within micro topology provides a rigorous mathematical 

framework to distinguish and analyze different states and transitions. This 

approach not only enhances our understanding of the circuit’s dynamics but 

also offers a robust method to explore micro particle interactions and 

configurations within a topological space. 
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1. Introduction 

Generalized closed sets, initialized by Levine [7] in 1970, laid the groundwork for various 

advancements in topological studies. Lellis Thivagar [2] expanded upon this by introducing Nano 

topology, which utilizing approximations and boundary regions to define closed sets, interior and 

closure using nano open sets. In 1975, Maheshwari and Prasad [11] Ashish Kar and Bhattacharyya [1] 

gave the idea about the weak separation axioms. In 2019, A notion of Separation Axioms on Nano 

Topological Spaces introduced by Sathishmohan et al. [8] established the concepts of separation 

axioms for nano semi pre-open sets and acquired interesting findings. 

In 2019, S. Chandrasekar [3] introduction of micro topology as a straightforward expansion from nano 

topology, emphasizing micro pre-open and micro semi-open sets. H.Z. Ibrahim [6] introduced micro 

β-open sets in micro topological spaces. In 2020, Hariwan Z. Ibrahim [7] introduced the separation 

axioms on micro topology with particular focus on micro-open sets. In this paper some new types of 

spaces are define and study in micro topological spaces namely, micro semi pre T0, micro semi pre T1, 

micro semi pre T2, using the concept of micro semi pre open sets. Also, the properties of these spaces 

and the relationship between these spaces with related concepts are found. 

2. Preliminaries 

The following outlines essential concepts and prerequisites required for the progression of this work. 

Definition 2.1.[2] Let U be a non-empty finite set of objects called the universe R be an equivalence 

relation on U named as the indiscerniblity relation. Elements belonging to the same equivalence class 

are said to be indiscernible with one another. The pair (U, R) is said to be the approximation space. 

Let X ⊆ U. 

(i) The Lower approximation of X with respect to R is the set of all objects, which can be for 

certain classified as X with respect to R and it is denoted by LR(X). 

That is, LR(X) = {⋃x∈U {R(x): R(x) ⊆ X}},  where R(x) denotes the equivalence class determined by 

x. 

(ii) The Upper approximation of X with respect to R is the set of all objects, which can be for 

certain classified as X with respect to R and it is denoted by UR(X). 

That is, UR(X) =  {⋃x∈U {R(x): R(x) ∩ X ≠ ϕ}}   

(iii) The Boundary region of X with respect to R is the set of all objects which can be classified as 

neither as X nor as not X with respect to R and it is denoted by BR(X). 

That is,  BR(X) = UR(X) − LR(X) 

Definition 2.2. [2]   Let U be the universe; R be an equivalence relation on U and τR(X) = {𝑈,

ϕ,  LR(X), UR(X), BR(X)} where 𝑋 ⊆ 𝑈. 𝜏𝑅(𝑋) satisfies the following axioms: 

1. 𝑈 and 𝜙 ∈ 𝜏𝑅(𝑋) 
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2. The union of elements of any sub collection of 𝜏𝑅(𝑋) is in 𝜏𝑅(𝑋). 

3. The intersection of the elements of any finite sub collection of 𝜏𝑅(𝑋) is in 𝜏𝑅(𝑋) 

That is, 𝜏𝑅(𝑋) forms a topology on 𝑈 is called the nano topology on 𝑈 with respect to X. We call 

{𝑈, 𝜏𝑅(𝑋)} is called the nano topological space. 

Definition 2.3. [3] (U, τR(X)) is a Nano topological space here μR(X) = {N ∪ (N′ ∩ μ): N,N′ ∈ τR(X)} 

and called it micro topology of τR(X) by μ where μ ∉ τR(X) 

Definition 2.4. [3] The Micro topology μR(X) satisfies the following axioms. 

1. U and ϕ ∈ μ
R

(X) 

2. The union of elements of any sub collection of τR(X) is in τR(X). 

3. The intersection of the elements of any finite sub collection of μ
R

(X) is in μ
R

(X) 

Then μ
R

(X) is called Micro topology on U with respect to X. The triplet (U,τR(X), μ
R

(X)) is called 

Micro topological spaces and the elements of μ
R

(X) are called Micro open sets and the complement 

of a Micro open set is called a Micro closed set. 

Definition 2.5. [5] Let (U,τR(X), μ
R

(X)) be a micro topological space and A ⊆ U. Then A is called 

micro β-open set if A ⊆ Mic-cl(Mic-int(Mic-cl(A))). The complement of micro β-open set is called 

micro β-closed. 

Definition 2.6. [9] If (U,τR(X), μ
R

(X)) be a micro topological space if A ⊆ U, then 

(i) The union of all micro β-open sets contained in A is called the micro β-interior of A and is 

denoted by Mic-βint(A).  

(ii) The intersection of all micro β-closed sets containing A is called the micro β-closure of A and 

denoted by Mic-βcl(A).  

Definition 2.7.[6] Let (U,τR(X), μ
R

(X)) be a micro topological space. Then U is said to be: 

(1) Micro T0 if for each pair of distinct points x, y in U, there exist a micro-open set L such that 

either 𝑥 ∈ L and 𝑦 ∉ L or 𝑥 ∉ L and  𝑦 ∈ L 

(2)  Micro T1 if for each pair of distinct points x, y in U, there exist two micro-open sets L and K 

such that 𝑥 ∈ L but 𝑦 ∉ L and 𝑦 ∈ K but 𝑥 ∉ K 

(3)  Micro T2 if for each distinct points x, y in U, there exist two disjoint micro-open sets L and 

K containing x and y respectively. 

 

Definition 2.8. [10] Let (U,τR(X), μ
R

(X)) be a micro topological space. Then  

(1) A space U is said to be micro semi-T0 (resp. micro pre- T0) if for each couple of distinct points 

𝑥, 𝑦 ∈ U,  ∃ a micro semi-open (resp. micro pre-open) set H such that either 𝑥 ∈ H and 𝑦 ∉ H or 𝑥 ∉

H and  𝑦 ∈ H and micro semi semi-T0 is denoted by Mic-ST0 and micro pre-T0 is denoted by Mic-PT0. 

(2)  A space U is said to be micro semi-T1 (resp. micro pre-T1) space, for each copule of distinct 

points x, y in U, ∃ micro semi-open (resp. micro pre-open) sets H and I such that 𝑥 ∈ H, 𝑦 ∉ H and 
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𝑦 ∈ I,  𝑥 ∉ I, where micro semi -T1 is denoted by Mic-ST1 and micro pre-T1 as Mic-PT1. 

(3) A space U is said to be micro semi-T2 (resp. micro pre-T2) space, for each copule of distinct 

points x, y in U, ∃ a disjoint micro semi-open (resp. micro pre-open) sets sets H and I where micro 

semi- T2 is denoted by Mic-ST2 and micro pre-T2 as Mic-PT2. 
 

3. Micro Semi pre-T0 Space 

This section discusses a few characteristics of micro α-T0 space and micro semi pre-T0 space. Also 

studied the comparison between micro semi pre-T0 space with micro-T0, micro semi-T0, micro pre-T0 

spaces. 

Definition 3.1. Let ((U,τR(X), μR(X)) be a micro topological space. Then U is said to be: 

(i) Micro α-T0 (or Mic- αT0) if for each pair of distinct points a, b in U, ∃ a micro α-open set 

such that either 𝑎 ∈ 𝑄 and 𝑏 ∉ 𝑄 or 𝑎 ∉ 𝑄 and 𝑏 ∈ 𝑄. 

(ii) Micro β-T0 (or Mic- βT0) if for each pair of distinct points a, b in U, ∃ a micro β-open set 

such that either 𝑎 ∈ 𝑄 and 𝑏 ∉ 𝑄 or 𝑎 ∉ 𝑄 and 𝑏 ∈ 𝑄. 

Example 3.2. Let 𝑈 =  {𝛾, 𝛽, 𝜂, 𝜁}, 𝑈/𝑅 =  {{𝛾}, {ζ}, {δ, η}}, 𝑋 =  {𝛾, 𝛿}, τR(X) =  {𝜙, 𝑈, {𝛾},

{𝛿, 𝜂}, {𝛾, 𝛿, 𝜂} and μR(X) = {ϕ, U, {γ}, {δ}, {γ, δ}, {δ, η}, {γ, δ, η}} be a micro topology on U. We have  

𝑀𝑆𝑂(𝑈, 𝑋) = 𝜙, 𝑈, {𝛾}, {𝛿}, {𝛾, 𝛿}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝑏, 𝑑}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, {𝛿, 𝜂, 𝜁} 

𝑀𝑃𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝛾, 𝛿}, {𝛿, 𝜂}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}. 

𝑀𝛼𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝛾, 𝛿}, {𝛿, 𝜂}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}. 

𝑀𝛽𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝛾, 𝛿}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝑏, 𝑑}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, {𝛿, 𝜂, 𝜁} 

(1) Mic-αT0 space: Let 𝑎 =  {𝛾} and 𝑏 =  {𝜂}, a, b are distinct points in U, ∃ a micro α-open set 

𝐺 =  {𝛾, 𝛿, 𝜁}  ∋  𝑎 ∈ 𝑄, 𝑏 ∉ 𝑄  

(2) Mic-βT0 space: Let 𝑎 =  {𝛾} and 𝑏 =  {𝜂}, a, b are distinct points in U, ∃ a micro δ-open set 

𝑄 =  {𝛾, 𝛿, 𝜁} ∋ 𝑎 ∈ 𝑄, 𝑏 ∉ 𝑄 

Theorem 3.3. ((U,τR(X), μ
R

(X)) be a micro topological space then every micro T0 (resp. Semi T0, 

Pre-T0, Mic-αT0)  spaces is Mic-βT0 space 

Proof: Let U be a Mic-T0 space and a, b be two different points of U, as U is Mic-T0 space ∃ a micro-

open set Q ∋ 𝑎 ∈ 𝑄 and 𝑏 ∉ 𝑄. But every micro-open (resp. semi open, pre open, α-open) set is micro 

β-open set. Hence Q is micro semi pre-open set such that  𝑎 ∈ 𝑄, 𝑏 ∉ 𝑄.  Therefore, U be a Mic-βT0 

space. 

The converse of the above theorem is not generally true, as demonstrated in the following example. 

Example 3.4. Let 𝑈 =  {𝛾, 𝛿, 𝜂, 𝜁}, 𝑈/𝑅 = {{𝛾}, {𝜂}, {𝛿, 𝜁}}, 𝑋 = {𝜂}, 𝜏𝑅
(𝑋)  = {𝜙, 𝑈, {𝜂} and 

μ
R

(X) = {𝜙, 𝑈, {𝜂}, {𝛾, 𝜁}, {𝛾, 𝜂, 𝜁} be a micro topology on U. We have 

𝑀𝑆𝑂(𝑈, 𝑋)  =  {𝜙, 𝑈, {𝜂}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, {𝛾, 𝜂, 𝜁} 

𝑀𝑃𝑂(𝑈, 𝑋) =  {𝜙, 𝑈, {𝛾}, {𝜂}, {𝜁}, {𝛾, 𝜂}, {𝛾, 𝜁}, {𝜂, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝜂, 𝜁}, {𝛿, 𝜂, 𝜁}}.  
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𝑀𝛼𝑂(𝑈, 𝑋)  =  {𝜙, 𝑈, {𝜂}, {𝛾, 𝜁}, {𝛾, 𝜂, 𝜁} 

𝑀𝛽𝑂(𝑈, 𝑋)  =  {𝜙, 𝑈, {𝛾}, {𝜂}, {𝜁}, {𝛾, 𝛿}, {𝛾, 𝜂}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝛿, 𝜁}, {𝜂, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, 

 {𝛾, 𝜂, 𝜁}, {𝛿, 𝜂, 𝜁}}. 

Mic-βT0 space: Let 𝑎 =  {𝛾} and 𝑏 =  {𝜁}, a, b are distinct elements in U, ∃ a micro β-open set 𝐺 =

 {𝛾, 𝛿, 𝜂} ∋ 𝑎 ∈ 𝐺, 𝑏 ∉ 𝐺. So U is Mic-βT0 space but U is not Mic-T0 and Mic-ST0 space. 

Example 3.5. Consider the micro topology given in the example, 3.2. Let 𝑎 =  {𝛾} and 𝑏 =  {𝜁}, a, 

b are distinct elements in U, ∃ a micro β-open set 𝑄 =  {𝛾, 𝛿, 𝜂} ∋ 𝑎 ∈ 𝑄, 𝑏 ∉ 𝑄. So U is Mic-βT0 

space but U is not Mic-T0 and Mic-ST0 space. 

Theorem 3.6. A micro topological space U is Mic-βT0 space iff the micro semi pre closure of any two 

distinct singletons are distinct. 

Proof: Let a, b ∈ U and 𝑎 ≠ 𝑏 with U as Mic-βT0 space. We have to show that Mic-βcl{x} ≠ Mic- 

βcl{b}. Consider the set 𝐴 = 𝑈 − {𝑎}, it is clear that Mic-cl(A) is either A or U. If Mic-cl(A) = A then 

A is Mic-closed and hence Mic β-closed. Therefore 𝑈 − 𝐴 = {𝑎} is a Mic β-open set which contains 

a but not b. So, a not in Mic-βcl{b}. But a ∈ Mic-βcl({a}) and hence Mic-βcl({a}) ≠ Mic-βcl({b}). 

If Mic-cl(A) = U, then A is Mic β-open so 𝑈 − 𝐴 =  {𝑎} is Mic β-closed. Therefore Mic-βcl({a}) 

= {a}. Since 𝑦 ∉ {𝑎} and b ∈ Mic-βcl({b}), it follows that Mic-βcl({a}), Mic-βcl({b}) are distinct. 

Conversely, assume that a and b are distinct singletons in U in which their micro semi pre closure are 

distinct. Therefore ∃ c ∈ U for which c ∈ Mic-βcl({a}) but c ∉ Mic-βcl({b}). We claim that a not in 

Mic-βcl({b}). For if a ∈ Mic-βcl({b}) then Mic-βcl({a}) is a subset of Mic-βcl({b}) and this implies 

c ∈ Mic-βcl({b}). This contradicts the fact that c ∉ Mic-βcl({b}). Therefore, our assumption is wrong. 

(i.e.,) a not in Mic-βcl({b}) implies a ∈ U −   Mic-βcl({b}) and Mic-βcl({b}) is a Mic β-open set 

containing a but not b. Hence U is Mic-βT0 space. 

Theorem 3.7. Let (𝑈, 𝜏𝑅(𝑋),µ
𝑅

(𝑋))be a micro topological space. If U is Mic-βT0 space and V is a 

subspace of U then V is also Mic-βT0 space. 

Proof: Assume U be Mic-βT0 space. To show that V is Mic-βT0 space. Choose distinct points a, b 

from V and  𝑎 ≠ 𝑏 . Since V ⊆ U, we have 𝑎, 𝑏 ∈ 𝑈. But U is Mic-βT0 space, so ∃ a micro semi pre- 

open set H ∋ 𝑎 ∈ 𝐻 and 𝑏 ∉ 𝐻. Then V ∩ L is a micro semi pre-open set in V ∋ 𝑎 ∈ 𝑉 ∩ 𝐿 and 𝑏 ∉

𝑉 ∩ 𝐿. Hence V is also a Mic-βT0 space. 

4.  Micro Semi Pre - T1 Space 

         This section discusses a few characteristics of micro α-T1 space and micro semi pre-T1 space. 

Also to study the comparison between micro semi pre-T1 space with micro-T1, micro semi-T1, micro 

pre-T1 space and obtain their basic results. 

Definition 4.1. Let (U, τR(X), µR(X)) be a micro topological space. Then, U is said to be: 

(i) Micro α-T1 (or Mic-αT1) if for for each pair of distinct points x, y in U, there exist two micro 

α-open sets Q and R such that 𝑥 ∈ Q but 𝑦 ∉ Q and 𝑦 ∈ R but 𝑥 ∉ R. 
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(ii)  Micro β-T1 (or Mic-βT1) if for for each pair of distinct points x, y in U, there exist two micro 

β-open sets Q and R such that 𝑥 ∈ Q but 𝑦 ∉ Q and 𝑦 ∈ R but 𝑥 ∉ R. 

Example 4.2. Let 𝑈 = { 𝛾, 𝛿, 𝜂, 𝜁}, 𝑈/𝑅 =  {{𝛿}, {𝛾, 𝜂, 𝜁}}, 𝑋 = {𝛿}, 𝜏𝑅(𝑋)  =  {𝜙, 𝑈, {𝛿}} and 

µ
𝑅

(𝑋)  =  {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛾, 𝛿, 𝜂}} be a micro topology on U. We have 

𝑀𝑆𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛿, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝜂, 𝜁} 

𝑀𝑃𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝜂}, {𝛾, 𝛿}, {𝛾, 𝜂}, {𝛿, 𝜂}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, {𝛿, 𝜂, 𝜁}. 

 𝑀𝛼𝑂(𝑈, 𝑋 = {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛾, 𝛿, 𝜂} 

𝑀𝛽𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝜂}, {𝛾, 𝛿}, {𝛾, 𝜂}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝛿, 𝜁}, {𝜂, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁},  

{𝛾, 𝜂, 𝜁}, {𝛿, 𝜂, 𝜁}. 

(1) Mic-γT1 space: Let 𝑎 = {𝛾} and 𝑏 = {𝛿} are distinct points in U, ∃ distinct micro α-open sets 𝑄 =

{𝛾, 𝜂} and 𝑅 = {𝛿} ∋ 𝑎 ∈ 𝑅 but 𝑏 ∉ 𝑄 and 𝑏 ∈ 𝑅 but 𝑎 ∉ 𝑄. 

(2) Mic-δT1 space: Let 𝑎 = {𝛾} and 𝑏 = {𝜂} are distinct points in U, ∃ distinct micro β-open sets 𝑄 =

{𝛾, 𝛿} and 𝑅 = {𝜂, 𝜁} ∋ 𝑎 ∈ 𝑄 but 𝑏 ∉ 𝑅 and 𝑏 ∈ 𝑄 but 𝑎 ∉ 𝑅. 

Theorem 4.3. Let (U, τR(X), µR(X)) be a micro topological space then every micro T1 (resp. semi-T1, 

pre-T1, αT1) spaces is Mic-βT1 space. 

Proof: Let U be a Mic-T1 space and let a, b be two distinct points in U. Then by hypothesis, ∃ distinct 

micro-open sets Q and R ∋ 𝑎 ∈ 𝑄 and 𝑏 ∈ 𝑅. As Every micro-open set is micro β-open (resp. semi-

open, pre-open, α-open) set and hence Q and R are distinct micro β-open sets ∋ 𝑎 ∈ 𝑄 and 𝑏 ∈ 𝑅. 

Therefore, U be a Mic-βT1 space.  

Converse of the above theorem is need not be true in general is shown in the following example. 

Example 4.4. Consider the micro topology given in the example 4.2. 

(1)  Let 𝑎 = {𝛾} and 𝑏 = {𝜂}, are distinct points in U, ∃ a distinct micro β-open sets 𝑄 =  {𝛾, 𝛿} and 

𝑅 = {𝛿, 𝜂, 𝜁} ∋ a ∈ Q, 𝑏 ∉ 𝑅 and b ∈ R, 𝑎 ∉ 𝑄. So U is Mic-βT1 space but not Mic-T1 (Mic-semi 

T1, Mic-αT1) space. 

(2)  Let 𝑎 = {𝛿} and 𝑏 = {𝜁} are distinct points in U, ∃ a distinct micro β-open sets 𝑄 = {𝛾, 𝛿, 𝜂} and 

𝑄 = {𝛿, 𝜂, 𝜁} ∋ 𝑎 ∈ 𝑄, 𝑏 ∉ 𝑅 and 𝑏 ∈ 𝑅, 𝑎 ∉ 𝑅. So U is Mic-βT1 space but not Mic-pre T1 space. 

Theorem 4.5. Let (𝑈, 𝜏𝑅(𝑋),µ
𝑅

(𝑋)) be a micro topological space. Then U is Mic-βT1 space if and 

only if the singletons are micro closed sets. 

Proof: Let U be Mic-βT1 space and x is any point of U. Suppose 𝑦 ∈ 𝑈 − {𝑥}, then 𝑥 ≠ 𝑦 and so 

there exist a micro β-open set L such that 𝑦 ∈ 𝐿 but 𝑥 ∉ 𝐿. Consequently 𝑦 ∈  𝐿 ⊆ 𝑈 − {𝑥}, that is 

𝑈 − {𝑥} = ∪ {𝐿: 𝑦 ∈ 𝑈 − {𝑥}} which is micro β-open. 

Conversely, suppose {x} is micro closed for every x ∈ U. Let x, y ∈ U with 𝑥 ≠ 𝑦 implies 𝑦 ∈  𝑈 −

{𝑥}. Hence 𝑈 − {𝑥} is a micro β-open set contains y but not x. Similarly, 𝑈 − {𝑦} is a micro β-open 

set contains x but not y. Accordingly U is Mic-βT1 space 
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Theorem 4.6. A a micro topological space (𝑈, 𝜏𝑅(𝑋),µ
𝑅

(𝑋)) is Mic-βT1 space iff each one-point set 

is Mic-β-closed. 

Proof: Assume U is Mic-βT1 space. Let a ∈ U and {a} is a singleton subset of U. Therefore, for every 

𝑏 ∈  𝑈 − {𝑎}, ∃ a Mic β-open set V ∋ 𝑏 ∈ 𝑉 and 𝑎 ∉ 𝑉, the sets {a} and V are disjoint and 𝑉 ⊆ 𝑈 −

{𝑎}. Thus 𝑏 ∈ 𝑉 ⊆ 𝑈 − {𝑎}. So, 𝑈 − {𝑎}, which is a Mic-β-open set which implies {a} is Mic-β-

closed set. Conversely, assume that each one-point set is Mic-β-closed. 

Conversely, let a, b are distinct points in U. By hypothesis, we get two Mic-β-open sets 𝑈 − {𝑎} and 

𝑈 − {𝑏} containing a and b respectively. so, 𝑎 ∈ 𝑈 − {𝑏} and 𝑎 ∉ 𝑈 − {𝑎}; 𝑏 ∈  𝑈 − {𝑎} and 

𝑏 ∉ 𝑈 − {𝑏}. Therefore (𝑈,  𝜏𝑅(𝑋), µ𝑅(𝑋)) is Mic-βT1 space.  

Theorem 4.7. Let (𝑈,  𝜏𝑅(𝑋),µ
𝑅

(𝑋))be a micro topological space. Every subspace of Mic-βT1 space 

is Mic-βT1 space. 

Proof: Let U be Mic-βT1 space. To show that V is Mic-βT1 space. 

Let V be a subspace of U. Let a, b are distinct points in V. Since V ⊆ U, we have a, b are points of U. 

But U is Mic-βT1 space, so ∃ a micro β- open sets Q and R ∋ 𝑥 ∈ 𝑄 but 𝑦 ∉ 𝑄 and 𝑦 ∈ 𝑅 but 𝑎 ∉ 𝑅. 

Let 𝐼 = 𝑉 ∩  𝑄 and 𝐽 = 𝑉 ∩  𝑅. Then I and J are micro β- open sets a ∈ I but 𝑏 ∉  𝐼 and 𝑏 ∈ 𝑅 but 

𝑎 ∉ 𝑅. Hence V is Mic-βT1 space.  

5. Micro Semi Pre - T2 Space 

This section is to define and study a few characteristics of micro α-T2 space and micro semi pre-T2 

space. Also, the comparison between micro semi pre-T2 space with micro-T2, micro semi-T2, micro 

pre-T2 space and obtain their basic results. 

Definition 5.1. Let (𝑈, 𝜏𝑅(𝑋),µ
𝑅

(𝑋)) be a micro topological space. Then U is said to be: 

(i) Micro α-T2 (or Mic-αT2) if for each distinct points a, b in U, there exists two disjoint micro 

α-open sets Q and R containing a and b respectively. 

(ii)  Micro β-T2 (or Mic-βT2) if for each distinct points a, b in U, there exists two disjoint micro 

β-open sets Q and R containing a and b respectively.  

Example 5.2. Let 𝑈 = {𝛾, 𝛿, 𝜂, 𝜁}, 𝑈/𝑅 = {{𝛿}, {γ, η, ζ}}, 𝑋 = {𝛿}, 𝜏𝑅(𝑋)  =  {𝜙, 𝑈, {𝛿}} and 

µ𝑅(𝑋) = {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛾, 𝛿, 𝜂}} be a micro topology on U. Then 

𝑀𝑆𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛿, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝜂, 𝜁} 

𝑀𝑃𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝜂}, {𝛾, 𝛿}, {𝛾, 𝜂}, {𝛿, 𝜂}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁}, {𝛿, 𝜂, 𝜁}. 

𝑀𝛼𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛿}, {𝛾, 𝜂}, {𝛾, 𝛿, 𝜂} 

𝑀𝛽𝑂(𝑈, 𝑋) = {𝜙, 𝑈, {𝛾}, {𝛿}, {𝜂}, {𝛾, 𝛿}, {𝛾, 𝜂}, {𝛾, 𝜁}, {𝛿, 𝜂}, {𝛿, 𝜁}, {𝜂, 𝜁}, {𝛾, 𝛿, 𝜂}, {𝛾, 𝛿, 𝜁},  

{𝛾, 𝜂, 𝜁}, {𝛿, 𝜂, 𝜁}. 

(1) Mic-αT2 space: Let 𝑎 = {𝛾} and 𝑏 = {𝛿}, are distinct points in U, ∃ disjoint micro α-open sets 

𝑄 = {𝛾, 𝜂} and 𝑅 = {𝛿} ∋ 𝑎 ∈ 𝑄 and 𝑏 ∈ 𝑅. 
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(2) Mic-βT2 space: Let 𝑎 = {𝛾} and 𝑏 = {𝜂} are distinct points in U, ∃ disjoint micro β-open sets 

𝑄 = {𝛾, 𝛿} and 𝑅 = {𝜂, 𝜁} ∋ 𝑎 ∈ 𝑄 and 𝑏 ∈ 𝑅. 

Theorem 5.3. Let (𝑈,  𝜏𝑅(𝑋),µ
𝑅

(𝑋)) be a micro topological space then every micro-T2 (resp. micro 

semi-T2, micro pre-T2, micro α-T2) space is Mic-βT2 space 

Proof: Let U be a Mic-T2 space and let a and b are distinct elements in U. Then ∃ disjoint micro- open 

sets Q and R ∋ 𝑎 ∈ 𝑄 and 𝑏 ∈ 𝑅. As Every micro-open set is micro β-open (semi-open, pre-open, α-

open) set and hence Q and R are disjoint micro β-open sets ∋ 𝑎 ∈ 𝑄 and b ∈ R. Therefore, U be a Mic-

βT2 space. 

The following example illustrates that the converse of the above theorem does not hold true in general. 

Example 5.4. Consider the micro topology given in the example 5.2 

(1) Let 𝑎 = {𝛾} and 𝑏 = {𝜂}, are distinct points in U, ∃ a disjoint micro β-open sets 𝑄 = {𝛾} and 

𝑅 = {𝛿, 𝜂, 𝜁} ∋ 𝑎 ∈ 𝑄, 𝑏 ∉ 𝑅 and 𝑏 ∈ 𝑅, 𝑎 ∉ 𝑄. So U is Mic-βT2 space but not Mic-T2 (Mic-semi 

T2 and Mic-αT2) space. 

(2) Let 𝑎 = {𝛽} and 𝑏 = {𝜁}, are distinct points in U, ∃ a disjoint micro β-open sets 𝑄 = {𝛽} and 𝑅 =

{𝛾, 𝜂, 𝜁} ∋ 𝑎 ∈ 𝑄, 𝑏 ∉ 𝑅 So U is Mic-βT2 space but not Mic-pre T2 space. 

Theorem 5.5. Let (𝑈,  𝜏𝑅(𝑋),µ
𝑅

(𝑋)) be a micro topological space. Every subspace of Mic-βT2 space 

is Mic-βT2 space. 

Proof: Let U be Mic-βT2 space. To show that V is Mic-βT2 space. 

Let V be a subspace of U. Let a, b are distinct elements in V. Since V ⊆ U, we have a, b ∈ U. 

But U is Mic-βT2 space, so ∃ disjoint Mic β-open sets Q and R ∋ 𝑥 ∈ 𝑄 and 𝑦 ∈ 𝑅. Thus, we have Q ∩ 

V, R ∩ V are Mic β-open sets in V ∋ (𝑄 ∩ 𝑉) ∩ (𝑅 ∩ 𝑉) = (𝑄 ∩ 𝑅) ∩ 𝑉 = ∅ ∩ 𝑉 = ∅. Also, 𝑥 ∈ 𝑄 ∩

𝑉 and 𝑦 ∈ 𝑅 ∩ 𝑉. Hence V is Mic-βT2 space.  

Theorem 5.6. (𝑈,  𝜏𝑅(𝑋),µ
𝑅

(𝑋)) be a micro topological space. ThenEvery Mic-βT2 (resp. Mic-

αT2) space is Mic-βT1 (resp. Mic-αT1) space. 

(1) Every Mic-βT1 (resp. Mic-αT1) space is Mic-βT0 (resp. Mic-αT0) space. 

(2) Every Mic-semi T1 space (resp. Mic-pre T1) is Mic-βT0 space. 

(3) Every Mic-semi T2 space (resp. Mic-pre T2) is Mic-βT1 space. 

Proof: (1) and (2) The proof is straightforward from the definitions. 

(3)  Let U is Mic-semi T1 (resp. Mic-pre T1) space. Let a, b are distinct pints in U. 

Thus, there is distinct micro semi-open (resp. micro pre-open) sets Q and R ∋ a ∈ Q but 𝑏 ∉ 𝑄 and b 

∈ R but a ∈/ R. Every micro semi-open (resp. Mic pre-open) set is micro β-open set. So, Q and R are 

micro β-open sets ∋ either a ∈ Q but b ∈/ Q or 𝑏 ∉ 𝑅 but a ∈/ R. So U is Mic-βT0 space. 

(4)  Let U is Mic-semi T2 (resp. Mic-pre T2) space. Let a, b are distinct points in U. Thus, there is 
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disjoint micro semi-open (resp. micro pre-open) sets Q and R ∋ 𝑎 ∈ 𝑄 but 𝑏 ∉ 𝑄 and 𝑏 ∈ 𝑅 but 𝑎 ∉ 𝑅. 

Every micro semi-open (resp. Mic pre-open) set is micro β-open set. So, Q and R are distinct micro β-

open sets ∋ either a ∈ Q but 𝑏 ∉ 𝑅 or 𝑏 ∉ 𝑅 but 𝑎 ∉ 𝑄. So U is Mic-βT1 space.  

Remark: The following figure illustrates the relationship between separation axioms and other micro 

semi pre separation axioms derived from the above results. 

 

FIGURE 1. Relationship Between micro-Separation axioms 
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