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I. Introduction: 
Nano topology was introduced by Lellis Thivagar[5] in the year 2013. This topology is based on the 

concept of lower approximation, upper approximation and boundary region. It has maximum five open sets and 

minimum  three open sets including universal & empty set. Every nano topology is micro topology. Micro 

topology was introduced by sakkraiveeranan chandrasekar[2] in 2019. Micro topology was the extension of 

nano topology. And it has maximum nine open sets and minimum four open sets. In this paper, we introduced 

micro 𝛼* open set in micro topological space.   

 

II. Preliminaries: 
Definition: 2.1[2] 

 Let U be a nonempty finite set of objects called the universe and R be an equivalence relation on U named as 

the indiscernibility relation. Then U is divided into disjoint equivalence classes. 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 

1. 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) = ⋃ {𝑅(𝑥): 𝑅(𝑥) ⊆ 𝑋}𝑥∈𝑈  where R(x) 

denotes the equivalence class determined by x∈ 𝑈. 

 

2. The upper approximation of X with respect to R  is the set of all objects, which can be possibly 

classified as X with respect to R and it is denoted by 𝑈𝑅(X). That is 𝑈𝑅(X) = ⋃ {𝑅(𝑥): 𝑅(𝑥) ∩ 𝑋 ≠ ∅}𝑥∈𝑈 . 
3. The boundary region of X with respect to R is the set of all objects, which can be classified 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] 
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 Let U be an universe, R be an equivalence relation on U and  𝜏𝑅(X) = 
{𝑈, ∅, 𝐿𝑅(X), 𝑈𝑅(X), 𝐵𝑅(X) } where X⊆ 𝑈 satisfies the following axioms. 

1. U,∅ ∈  𝜏𝑅(X) 

2. The union of the 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).Then  𝜏𝑅(X) is called 

the nano topology on U with respect to X. The space (𝑈, 𝜏𝑅(X) )  is the nano topological space. The elements 

are called nano open sets. 

 

 

Definition: 2.3[2] 

 (𝑈, 𝜏𝑅(X) )  is a nano topological space here  𝜇𝑅(X) = {𝑁 ∪ (𝑁′ ∩ 𝜇)} ∕ N,N’ ∈  𝜏𝑅(X) and it is called Micro 

topology of   𝜏𝑅(X)  by 𝜇 where 𝜇 ∉ 𝜏𝑅(X). The micro topology 𝜇𝑅(X) satisfies the following axioms.  

1. U,∅ ∈  𝜇𝑅(X) 

2. The union of the elements of any subcollection of 𝜇𝑅(X) is in 𝜇𝑅(X). 

3. The intersection of the elements of any finite subcollection of 𝜇𝑅(X) is in 𝜇𝑅(X). 

Then 𝜇𝑅(X) is called the micro topology on U with respect to X. The triplet (𝑈, 𝜏𝑅(X), 𝜇𝑅(X))  is called micro 

topological spaces and the elements of 𝜇𝑅(X) are called micro open sets and the complement of a micro open set 

is called a micro closed set.  

 

Example: 1 

Let U = {𝑝, 𝑞, 𝑟, 𝑠, 𝑡} and 𝑈 𝑅⁄  = {{𝑝}, {𝑞, 𝑟, 𝑠}, {𝑡}} and let X = {𝑞, 𝑟} ⊆ 𝑈. Then N𝜏𝑅(X) =   {𝑈, 𝜙, {𝑞, 𝑟, 𝑠}} and 

𝜇 = {𝑝}. 𝔐 –open, 𝜇𝑅(X) = {𝑢, 𝜙, {𝑝}, {𝑝, 𝑞, 𝑟, 𝑠}, {𝑞, 𝑟, 𝑠}}. 

Definition: 2.4[2] 

 The micro closure of a set A is denoted by 𝔐-cl(A) and is defined as 𝔐-cl(A) = ∩ 
{𝐵: 𝐵 𝑖𝑠 𝑚𝑖𝑐𝑟𝑜 𝑐𝑙𝑜𝑠𝑒𝑑 𝑎𝑛𝑑 𝐴 ⊆ 𝐵}. 

Definition: 2.5[2] 

 The micro interior of a set A is denoted by 𝔐-int(A) and is defined as 𝔐-int(A) = ∪
{𝐵: 𝐵 𝑖𝑠 𝑚𝑖𝑐𝑟𝑜 𝑜𝑝𝑒𝑛 𝑎𝑛𝑑 𝐴 ⊇ 𝐵}. 

Definition: 2.6[3] 

 Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space and A⊆ 𝑈. Then A is said to be 𝔐 pre- open if A ⊆ 𝔐 -int 

(𝔐 -cl(A)) and 𝔐 pre closed set if A⊆  𝔐 -cl (𝔐 -int(A)). 

Definition: 2.7[3] 

 Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space and A⊆ 𝑈. Then A is said to be 𝔐 semi- open if A⊆  𝔐 -cl 

(𝔐 -int(A)) and 𝔐 semi closed if A ⊆ 𝔐 -int (𝔐 -cl(A)). 

Definition: 2.8[3] 

Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. An set A is called an 𝔐𝛼 − open set if A⊆ 𝔐 -int (𝔐 -

cl(𝔐 -int(A))), The complement of a 𝔐𝛼 − open set is called an  𝔐𝛼 − closed set. 

 

Definition: 2.9[4] 

Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. The set A is called 𝔐𝛽 − open set if A ⊆ 𝔐 -cl(𝔐 -int(𝔐 

-cl(A))), The complement of a 𝔐𝛽 − open set is called an 𝔐𝛽 − closed set. 

Definition: 2.10[1] 

A subset A of a micro topology(𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) is called 𝔐 𝑔𝑠- closed set if 𝔐 - 𝑠𝑐𝑙(𝐴) ⊆ U whenever A⊆ 𝑈 

and U is micro open in U, the complement of  𝔐 𝑔𝑠-closed set is called  𝔐𝑔𝑠-open set. 

Definition: 2.11[1] 

A subset A of a micro topology(𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) is called 𝔐 𝛼g- closed set if 𝔐 -𝛼𝑐𝑙(𝐴) ⊆ U whenever A⊆ 𝑈  

and U is micro open in U, the complement of  𝔐 𝛼g-closed set is called  𝔐 𝛼g-open set. 

Definition: 2.12 

Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. The set A is called 𝔐𝑏 − open set if A ⊆ 𝔐 -int(𝔐 -

cl(A)∪( 𝔐 -cl(𝔐 -int(A)). 

 

III. Micro 𝜶*- open set 
In this section, we introduce the concept of 𝔐 𝛼*- open sets and some of their properties are discussed below. 

Hereafter, 𝔐𝑔 − open set is denoted by 𝔐 − int*. 

Definition: 3.1.1 

Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. A set A is called an 𝔐𝛼*-open set if A ⊆  𝔐 -int*( 𝔐 -cl 

(𝔐 -int*(A))). 

Example: 3.1.2 
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Let U = {a,b,c,d} with U/R = {{a,b},{c,d}} and X = {a,b}⊆ U. Then 𝜏𝑅(X) = { U,𝜙, {a,b}} and then 𝜇 = 

{a,b,c}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a,b},{a,b,c}}, 𝔐 𝛼*- open set = {U, 𝜙, 

{a},{b},{c},{a,b},{a,c},{a,d},{b,c},{b,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}} 

Theorem: 3.1.3 

Every micro open set is micro 𝛼*- open. 

Proof: 

Let A be an micro open set in  (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ). Since A is micro open, we have A = 𝔐 -int(A). Also, we 

have A ⊆ 𝔐 -cl(A)  ⊆  𝔐 -cl (𝔐 -int(A)) 

                   𝔐 -int(A) ⊆ 𝔐-int(𝔐 -cl(𝔐 -int(A))) 

                    A ⊆ 𝔐 -int*( 𝔐 -cl(𝔐 -int(A))) 

                        ⊆ 𝔐 -int*( 𝔐 -cl (𝔐 -int*(A))). 

Hence A is micro 𝛼*- open. 

The converse of the above theorem need not be true as shown in the following example 

Example:  

Let U = {a,b,c,d} with U/R = {{a},{b},{c,d}} and X = {b,d}⊆ U,Then 𝜏𝑅(X) = { U,𝜙, {b},{c,d},{b,c,d}} and 

then 𝜇 = {a,b}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙,{b},{c,d}, {b,c,d}, {a,b}}, 𝔐 open, 𝜇𝑅(X) = {U, 𝜙, 

{b},{a,b},{c,d},{b,c,d}}, 𝔐𝛼*-open={U,𝜙,{b},{c},{d},{a,b},{b,c},{b,d},{c,d},{a,b,c},{a,b,d},{b,c,d}} 

Here, {{c},{d},{b,c},{b,d},{a,b,c},{a,b,d}} are 𝔐𝛼*- open but not in 𝔐 open. 

Theorem: 3.1.4  

Every micro 𝛼 − open set is micro 𝛼*- open. 

Proof:  

Let A be micro 𝛼 − 𝑜𝑝𝑒𝑛. Then we have A ⊆ 𝔐-int(𝔐 -cl(𝔐 -int(A))) ⊆ 𝔐 -int*( 𝔐 -cl (𝔐 -int*(A))). Hence, 

A is micro 𝛼*- open. 

The converse of the above theorem need not be true as shown in the following example 

Example: 

Let U = {a,b,c} with U/R = {{a,c},{b}} and X = {a,c}⊆ U, Then 𝜏𝑅(X) = { U,𝜙, {a,c}} and then 𝜇 = {b}, 𝔐 

topology, 𝜇𝑅(X) = {U, 𝜙,{a,c},{b}}, 𝔐 𝛼 − 𝑜𝑝𝑒𝑛 = {U, 𝜙, {a},{b,c}}, 𝔐 𝛼*- open = 

{U,𝜙,{a},{b},{c},{a,b},{a,c},{b,c}}  

Here, {{b},{c},{a,b},{a,c}} are in 𝔐 𝛼*- open but not in 𝔐 𝛼 -open. 

Theorem: 3.1.5  

If A is micro- open, then every micro pre- open set is micro 𝛼*- open. 

Proof:  

Since A is micro open, we have A = 𝔐 -int(A) 

          A  ⊆ 𝔐-int(𝔐 -cl(A)). 

          A  ⊆ 𝔐-int(𝔐 -cl(𝔐 -int(A))) 

            𝐴 ⊆ 𝔐 -int*( 𝔐 -cl (𝔐 -int*(A))). 

Hence, A is micro 𝛼*- open. 

The converse of the above theorem need not be true is shown in the following example. 

Example: 

Let U = {a,b,c,d} with U/R = {{a},{c},{b,d}} and X = {a,c}⊆ U . Then 𝜏𝑅(X) = { U,𝜙, {a,c}} and then 𝜇 = 

{a,b}. 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙,{a,c},{a,b},{a},{a,b,c}}, 𝔐 pre- open = {U, 𝜙, 

{a},{a,b},{a,c},{a,d},{a,b,c},{a,c,d},{a,b,d}}, 𝔐 𝛼*- open = {U, 𝜙, {a}, {b}, {c}, 

{a,b},{a,c},{a,d},{b,c},{a,b,c},{a,b,d},{a,c,d}}. Here, {{b},{c},{b,c}} are in 𝔐 𝛼*-open but not in 𝔐 pre-

open. 

Theorem: 3.1.6 

 Every micro g-open set is micro 𝛼*- open. 

Proof:  

Let A be a micro g- open set, implies A=𝔐 − 𝑖𝑛𝑡*(A). Then we have 𝔐 -cl(A) ⊆ U whenever A ⊆ U, U  is 

micro open. 

               A ⊆ 𝔐 -cl(A) ⊆ U 

               A ⊆ 𝔐 -cl(A) 

               𝔐 -int*(A) ⊆ 𝔐 - int*( 𝔐 -cl(A)) 

               A ⊆ 𝔐 -int*( 𝔐 -cl(𝔐 -int*(A))) 

Hence, A is micro 𝛼*- open. 

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

Example: 

Let U = {a,b,c,d} with U/R = {{a},{c},{b,d}} and X = {a,c}⊆ U, Then 𝜏𝑅(X) = { U,𝜙, {a,c}} and then 𝜇 = 

{a,b},  𝔐  topology, 𝜇𝑅(X) = {U, 𝜙,{a,c},{a,b},{a},{a,b,c}},𝔐 g- open = {U, 𝜙, 
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{a},{b},{c},{a,b},{a,c},{b,c},{a,b,c}}, 𝔐𝛼*- open = {U, 𝜙,{a},   

{b},{c},{a,b},{a,c},{a,d},{b,c},{a,b,c},{a,b,d},{a,c,d}} 

Here, {{a,d}} are in 𝔐 𝛼*-open but not in 𝔐 g-open. 

Theorem:3.1.7 

Every micro 𝛼𝑔 − open set is micro 𝛼*-open. 

Proof: 

Let A be a micro 𝛼g- open set. Then we have 𝔐 − 𝛼cl(A) ⊆ U whenever A⊆ U, U is micro open. 

                       A ⊆ 𝔐 − 𝛼cl(A) ⊆ 𝔐 − cl(A) ⊆ U 

                       A ⊆ 𝔐 - cl(A) 

        𝔐 − int(A) ⊆ 𝔐 − int(𝔐 − cl(A)) 

        𝔐 − int(A) ⊆ A ⊆ 𝔐 − int(𝔐 − cl(𝔐 − int(A))) 

                        A ⊆ 𝔐 -int*( 𝔐 -cl(𝔐 -int*(A))) 

Hence A is micro 𝛼*- open. 

The converse of the above theorem need not be as shown in the following example. 

 

Example: 

Let U = {a,b,c,d} with U/R = {{a},{c},{b,d}} and X = {b,d}⊆ U, Then 𝜏𝑅(X) = { U,𝜙, {b,d}} and then 𝜇 = 

{a}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙,{a},{b,d},{a,b,d}}, 𝔐 𝛼𝑔 − 𝑜𝑝𝑒𝑛 = {U, 𝜙, 

{a},{b},{d},{a,b},{a,d},{b,d},{a,b,d}}, 𝔐 𝛼*- open = {U, 𝜙, {a}, {b}, {d}, {a,b}, {a,d}, {b,d}, {a,b,c}, 

{a,b,d}, {a,c,d}} 

Here, {{b,d},{a,b,c},{a,c,d}} are in 𝔐 𝛼*- open but not in 𝔐 𝛼𝑔 -open. 

Theorem: 3.1.8  

An arbitrary union of micro 𝛼*- open sets is micro 𝛼*- open. 

Proof: 

Let {𝐴𝑖: 𝑖𝜖𝐼}  be a family of micro 𝛼*- open sets. Then for each i , 𝐴𝑖 ⊆ 𝔐 − int*( 𝔐 -cl (𝔐 − int*(Ai))) 

                                ⋃  𝐴𝑖𝑖𝜖𝐼  ⊆  ⋃  𝑖𝜖𝐼 [𝔐- int*( 𝔐- cl (𝔐- int*(Ai)))] 

                                             ⊆ [⋃  𝑖𝜖𝐼  𝔐- int*( 𝔐- cl (𝔐 − int*(Ai)))] 

                                             ⊆ [ 𝔐 − int*( ⋃  𝑖𝜖𝐼 𝔐- cl (𝔐- int*(Ai)))] 

                                             ⊆ [ 𝔐- int*( 𝔐- cl (⋃  𝑖𝜖𝐼  𝔐- int*(Ai)))] 

                                             ⊆ [ 𝔐 − int*( 𝔐- cl (𝔐- int*(⋃  𝑖𝜖𝐼 Ai)))]. 

Then ⋃  𝐴𝑖𝑖𝜖𝐼  is a micro 𝛼*- open set. 

Remark: 3.1.9 

The intersection of two  micro 𝛼*- open sets need not be micro 𝛼*- open. 

Example: 3.1.10 

Let U = {a,b,c,d} with U/R = {{a,b},{c,d}} and X = {a,b}⊆ U, Then 𝜏𝑅(X) = { U,𝜙, {a,b}} and then 𝜇 = 

{a,b,c}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a,b},{a,b,c}}, 𝔐 𝛼*- open set = {U, 

𝜙,{a},{b},{c},{a,b},{a,c},{a,d},{b,c},{b,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}. 

The intersection of  {b,d} and {a,c,d} is {d} which  is not 𝔐 𝛼*- open set. 

Remark: 3.1.11 

The concept of 𝔐 𝛼*- open set and 𝔐 b-open set are independent as seen in the following example 

Example: 3.1.12 

Let U = {a,b,c} with U/R = {{a,b},{c}} and X = {c}⊆ U , Then 𝜏𝑅(X) = { U,𝜙, {c}} and then 𝜇 = {a}, 𝔐 

topology, 𝜇𝑅(X) = {U, 𝜙, {a},{c},{a,c}}, 𝔐 b-open = {U,𝜙,{a},{c},{a,b},{a,c},{b,c}}, 𝔐 𝛼*- open set = {U, 

𝜙,{a},{c},{a,c}}. The set {a,b} and {b,c} is 𝔐 b-open but not 𝔐 𝛼*- open. 

Example: 3.1.13 

Let U = {a,b,c,d} with U/R = {{a},{c},{b,d}} and X = {a,c}⊆ U , Then 𝜏𝑅(X) = { U,𝜙, {a,c}} and then 𝜇 = 

{a,b}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a},{a,b},{a,c}, {a,b,c}}, 𝔐 b-open = {U,𝜙,{a},{a,c},{a,b},{a,d},{a,b,c}, 

{a,c,d},{a,b,d}}, 𝔐 𝛼*- open set = {U, 𝜙,{a},{b},{c}, {a,b},{a,c},{a,d},{b,c}, {a,b,c}, {a,c,d}, {a,b,d}}. The 

set {b}, {c} and {b,c} is 𝔐 𝛼*-open but not 𝔐 𝑏- open. 

Remark: 3.1.14  

The concept of 𝔐 𝛼*- open set and 𝔐 𝛽-open are independent as shown in the following example 

Example: 3.1.15 

Let U = {a,b,c,d} with U/R = {{a,b},{c,d}} and X = {a,b}⊆ U. Then 𝜏𝑅(X) = { U,𝜙, {a,b}} and then 𝜇 = 

{a,b,c}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a,b},{a,b,c}}, 𝔐 𝛽- open = { {U, 𝜙, 

{a},{b},{a,b},{a,c},{a,d},{b,c},{b,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}, 𝔐𝛼*- open set = {U, 𝜙, 

{a},{b},{c},{a,b},{a,c},{a,d},{b,c},{b,d},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}. The set {c} is 𝔐 𝛼*- open but not 

𝔐 𝛽 − open. 

Example: 3.1.16 
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Let U = {a,b,c} with U/R = {{a,b},{c}} and X = {c}⊆ U , Then 𝜏𝑅(X) = { U,𝜙, {c}} and then 𝜇 = {a}, 𝔐 

topology, 𝜇𝑅(X) = {U, 𝜙, {a},{c},{a,c}}, 𝔐𝛽-open = {U,𝜙,{a},{c},{a,b},{a,c},{b,c}}, 𝔐 𝛼*- open set = {U, 

𝜙,{a},{c},{a,c}}. The set {a,b} and {b,c} is 𝔐 𝛽-open but not 𝔐 𝛼*- open. 

Remark: 3.1.17 

 The concept of 𝔐 𝛼*- open set and 𝔐 semi- open are independent as shown in the given example 

Example: 3.1.18 

Let U = {a,b,c,d} with U/R = {{a},{c},{b,d}} and X = {a,c}⊆ U. Then 𝜏𝑅(X) = { U,𝜙,{a,c}} and then 𝜇 = 

{a,b}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a,c},{a,b},{a},{a,b,c}}, 𝔐𝑠𝑒𝑚𝑖- open =  {U, 

𝜙,{a},{a,b},{a,c},{a,d},{a,b,c},{a,b,d},{a,c,d}}, 𝔐 𝛼*- open set = {U, 𝜙, 

{a},{b},{c},{a,b},{a,c},{a,d},{b,c},{a,b,c},{a,b,d},{a,c,d}}. The set {b}, {c}, {b,c} is 𝔐 𝛼*- open but not 𝔐 

semi- open. 

Example: 3.1.19 

Let U = {a,b,c} with U/R = {{a,b},{c}} and X = {c}⊆ U , Then 𝜏𝑅(X) = { U,𝜙, {c}} and then 𝜇 = {a}, 𝔐 

topology, 𝜇𝑅(X) = {U, 𝜙, {a},{c},{a,c}}, 𝔐 𝑠𝑒𝑚𝑖-open = {U,𝜙,{a},{c},{a,b},{a,c},{b,c}}, 𝔐 𝛼*- open set = 

{U, 𝜙,{a},{c},{a,c}}. The set {a,b} and {b,c} is 𝔐 𝑠𝑒𝑚𝑖-open but not 𝔐 𝛼*- open. 

Remark: 3.1.20 

The concept of 𝔐 𝛼* -open set and 𝔐 gs- open set are independent as shown in the example 

Example: 3.1.21    

Let U = {a,b,c,d} with U/R = {{a,b},{c,d}} and X = {a,b}⊆ U. Then 𝜏𝑅(X) = {U ,𝜙 ,{a,b}} and then 𝜇 = 

{a,b,c}, 𝔐 topology, 𝜇𝑅(X) = {U, 𝜙, {a,b},{a,b,c}}, 𝔐 𝑔𝑠-open = {U, 

𝜙,{b},{c},{d},{b,c},{b,d},{c,d},{a,b,d},{b,c,d}}, 𝔐 𝛼*- open set = {U,  𝜙,{a}, {b},{c}, 

{a,b},{a,c},{b,c},{a,b,c},{a,b,d},{a,c,d},{b,c,d}}. The set {a} is 𝔐𝛼*-open but not in 𝔐 𝑔𝑠 − 𝑜𝑝𝑒𝑛. And the 

set {d} is 𝔐 gs- open but not in 𝔐 𝛼*- open. 

 

3.2MICRO 𝜶* CLOSED SET 

In this section, we discuss about 𝔐 𝛼*- closed sets and its  properties are verified. 

Definition: 3.2.1 

Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. Then the complement of a 𝔐 𝛼*- open set is called an 𝔐 

𝛼*- closed set. 

Example: 3.2.2  

Let U = {a,b,c} with U/R = {{a,b},{c}} and X = {c}⊆ U. Then 𝜏𝑅(X) = { U,𝜙, {c}} and then 𝜇 = {a}, 𝔐 

topology, 𝜇𝑅(X) = {U, 𝜙, {a},{c},{a,c}},  𝔐 𝛼*- open set = {U, 𝜙, {a}, {c},{a,c}}, 𝔐 𝛼*- closed set = {U, 𝜙, 

{b,c}, {a,b}, {b}}. 

Lemma: 3.2.3 

1. Every 𝔐 closed set is 𝔐 𝛼*- closed. 

2. Every 𝔐 𝛼 closed set is 𝔐 𝛼*- closed. 

3. Every 𝔐 pre closed set is 𝔐 𝛼*- closed. 

4. Every 𝔐 g-closed set is 𝔐 𝛼* - closed. 

5. Every micro 𝛼𝑔 − closed set is micro 𝛼*- closed. 

Remark: 3.2.4 

1. The concept of 𝔐 𝛼*- closed set and 𝔐 b-closed set are independent.  

2. The concept of 𝔐 𝛼*- closed set and 𝔐 𝛽-closed set are independent. 

3. The concept of 𝔐 𝛼*- closed set and 𝔐 semi- open set are independent. 

4. The concept of 𝔐 𝛼*- closed set and 𝔐 gs-closed set are independent. 

 

3.3 MICRO 𝜶* INTERIOR AND MICRO 𝜶* CLOSURE 

Definition: 3.3.1 

Let  (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. Then  

1. The union of all 𝔐 𝛼*- open sets contained in A is called the 𝔐 𝛼*- interior of A and denoted by 

𝔐 𝛼*- int(A). 

2. The intersection of all 𝔐 𝛼*- open sets containing A is called the 𝔐 𝛼*- closure of A and denoted by 

𝔐 𝛼*- cl(A). 

Theorem: 3.3.2 

 Let (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space. For any subsets A,B of U, we have the following 

1. A is 𝔐 𝛼*-open if and only if A = 𝔐 𝛼*- int(A). 

2. A is  𝔐 𝛼*-closed if and only if A =  𝔐𝛼*- cl(A). 

3. If A⊆B, then  𝔐𝛼*- int(A) ⊆  𝔐𝛼*- int(B) and  𝔐𝛼*- cl(A) ⊆  𝔐𝛼*- cl(B). 

4.  𝔐𝛼*- int(A) ∪  𝔐𝛼*- int(B) ⊆  𝔐𝛼*- int(A∪ 𝐵). 

5.  𝔐𝛼*- int(A∩ 𝐵) ⊆  𝔐𝛼*- int(A) ∩  𝔐𝛼*- int(B). 
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6.  𝔐𝛼*- cl(A) ∪  𝔐𝛼*- cl(B) ⊆  𝔐𝛼*- cl(A∪ 𝐵). 

7.  𝔐𝛼*- cl(A∩ 𝐵) ⊆  𝔐𝛼*- cl(A) ∩  𝔐𝛼*- cl(B). 

8.  𝔐𝛼*- int(U\A) = U\  𝔐𝛼*- cl(A). 

9.  𝔐𝛼*- cl(U\A) = U\  𝔐𝛼*- int(A). 

10. U\  𝔐𝛼*- cl(U\A) =  𝔐𝛼*- int(A). 

11. U\  𝔐𝛼*- int(U\A) =  𝔐𝛼*- cl(A). 

12. X ∈  𝔐𝛼*- int(A) if and only if there exist a  𝔐𝛼*- open set L such that  

x ∈ L ⊆A. 

 

Proposition: 3.3.3 

Let  (𝑈, 𝜏𝑅(X), 𝜇𝑅(X) ) be a micro topological space and B and C are subset of X such that B ⊆ C, then 

i. If B is 𝔐 𝛼*- open set then it is not necessary that C is 𝔐 𝛼*- open set. 

ii. If C is 𝔐 𝛼*- open set then it is not necessary that B is 𝔐 𝛼*- open set. 

The proposition above needs the following example: 

Example: 3.3.4 

Let U = {a,b,c,d} with U\R = {{a},{b},{c,d}} and X = {b,d}. Then  𝜏𝑅(X) = { U,𝜙, {b},{c,d},{b,c,d}}. Let 𝜇 = 

{a,b}, Then   𝜇𝑅(X) = {U, 𝜙, {b},{c,d},{a,b},{b,c,d}},  𝔐 𝛼*- open set = {U, 

𝜙,{b},{c},{d},{a,b},{b,c},{b,d},{c,d},{a,b,c},{a,b,d},{b,c,d}}. We have: 

i. The set B = {c,d} is   𝔐 𝛼*- open but the set C = {a,c,d} is not 𝔐 𝛼* - open. 

ii. The set C = {a,b,d} is 𝔐 𝛼*- open but the set B = {a,d} is not 𝔐 𝛼*- open. 
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