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Abstract 

    S.Chandrasekar introduced MT in 2019. We introduced a new class of M-
Generalized C Sets in MTS. In this paper, we introduced some forms of 
separation axioms namely 𝛼∗𝑔ℳ - 𝕋0 Space, 𝛼∗𝑔ℳ - 𝕋1 Space and 𝛼∗𝑔ℳ -
Hausdroff Space. We study the connections of these functs with other forms 
of M-separation axioms. Also we established the relation between the above 
funct and also investigate various aspects of these functs. Method: The study 
employs rigorous analysis of these M-functs and formal proof technique to 
establish their properties. Comparative analysis with some existing funct is 
conducted to highlight the distinct characteristics of these axioms. Finding: 

The research identifies and confirms the unique features of 𝛼∗𝑔ℳ-𝕋0Space, 
𝛼∗𝑔ℳ - 𝕋1 Space and 𝛼∗𝑔ℳ -Hausdroff Space under various operations, 
supported by detailed proofs and examples. Novelty: The research 
contributes to the mathematical literature by defining and exploring a new 
category of M-funct and comparing it with some of the existing functs.  

 

   Keywords: 𝛼∗𝑔ℳ-C, 𝛼∗𝑔ℳ-O, 𝛼∗𝑔ℳ-𝕋0Space, 𝛼∗𝑔ℳ-𝕋1Space and 𝛼∗𝑔ℳ-
Hausdroff Space.  [2000] Mathematics Subject Classifications: 54D10.  

 

I: Introduction 

Topology comprises one of the oldest and most significant topics of Mathematics; the 
idea of Topology is becoming vaster and more complex by the day. Several versions 
of Topologies have recently been developed until now. The concept of NT was 
introduced by Lellis Thivagar in 2013 which is defined in terms of the lower approx, 
higher approx, and the boundary area, subset of the universe set involving the 
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equivalence relation. The notation of approx and the boundary area of a set were 
originally introduced by Pawlak in order to introduce the concept of rough sets theory. 
MT was an expansion of NT. S.Chandrasekar introduced and researched M-Semi O, 
M-Pre O, M-Semi cont and M-Pre cont in MTS. A New Class of M-Generalized C Sets 
in MTS i.e. 𝛼∗𝑔ℳ-C Sets is introduced by P.Anbarasi Rodrigo and K.Selvakumari 
Prasha. The purpose of this paper was too introduced and analyzed the concepts of as 
𝛼∗𝑔ℳ-𝕋0Space, 𝛼∗𝑔ℳ-𝕋1Space and 𝛼∗𝑔ℳ-Hausdroff Space in MTS.  
 

II: Methodology 

This paper introduces and extends the concepts of 𝛼∗𝑔ℳ-separation axioms within the 
frameworks of MTS. It explores the connection between the newly defined functs and 
the previously established M-Cont through the application of definitions. Additionally, 
the paper provides examples to demonstrate the converse parts of these relationships 
and other properties.  
 

III: Preliminaries 

In this portion, we review a few essential MTS definitions and outcomes that will be 
important in the sequel.  
 

Definition: 3.1 Let 𝕌≠𝜙, finite class of elements known as universe & ℛ denotes the 
equivalence relation in 𝕌 termed as indiscernibility relation. Therefore 𝕌 is parted into 
distinct equivalence classes. Object from same equivalence class has been named as 
indiscernible with one another. And (𝕌,ℛ), the pair is approx space. Take 𝕏⊆ℳ𝕌. 
1) The lower Approx of 𝕏 in regards to ℛ would be the class of entire elements, that 
could be for certain classified as 𝕏 in terms of ℛ which is notated as 𝕃ℛ (𝕏). i.e. 
𝕃𝓡(𝕏)=⋃𝕏∈𝕌{ℛ(𝕏)∶ℛ(𝕏)⊆ℳ 𝕏}, here ℛ(𝕏) refer the equivalence class gained by 
𝕏∈𝕌. 
2) The upper Approx of  𝕏 under ℛ would be the class of elements, which could be 
possibly characterized as 𝕏  by ℛ & notated by 𝕌ℛ ( 𝕏 ). 
i.e.𝕌ℛ(𝕏)=⋃𝕏∈𝕌{ℛ(𝕏)∶ℛ(𝕏)∩𝕏 ≠𝜙}. 
3) The boundary area of 𝕏 in regards to ℛ is the class of elements, that could be 
specified neither as 𝕏  nor as not 𝕏  in regards with ℛ & notated by 𝔹ℛ (𝕏 ). i.e. 
𝔹𝓡(𝕏)=𝕌𝓡(𝕏)−𝕃𝓡(𝕏). 
 

Definition: 3.2 Consider universe (𝕌,ℛ), equivalence relation in 𝕌 & 
𝜏ℛ(𝕏)={𝕌,𝜙,𝕃𝓡(𝕏), 𝕌𝓡(𝕏),𝔹ℛ(𝕏)}, here 𝕏⊆ℳ𝕌. So that 𝜏𝓡(𝕏) fulfills the below 
criteria: 
1) 𝕌&𝜙∈𝜏𝓡(𝕏). 
2) The union of objects from the sub-classes of 𝜏ℛ(𝕏) lies in 𝜏𝓡(𝕏). 
3) The intersection of object of any finite sub-classes of 𝜏ℛ(𝕏) lies in 𝜏𝓡(𝕏). i.e. 𝜏ℛ(𝕏) 
is a  
Topology in 𝕌 said as NT on 𝕌 in regards to 𝕏. (𝕌,𝜏ℛ(𝕏)) termed as Nano Topological 
Space. Object from 𝜏ℛ(𝕏) are the Nano O sets and its complements is Nano C sets. 
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Definition: 3.3 [3] Consider (𝕌,𝜏ℛ(𝕏)), an NTS. So 𝜇𝓡(𝕏)={ℕ∪(ℕ′∩𝜇)∶ 
ℕ,ℕ′∈𝜏ℛ(𝕏)} & it is referred as MT of 𝜏ℛ(𝕏) and 𝜇∉𝜏ℛ meet the given axioms: 
1) 𝕌,𝜙∈𝜇ℛ(𝕏). 
2) The union of objects from the Sub-classes of 𝜇ℛ(𝕏) lies in 𝜇𝓡(𝕏). 
3) The intersection of objects from any finite sub-classes of 𝜇𝓡(𝕏) lies in 𝜇ℛ(𝕏). So 
𝜇𝓡(𝕏)  
is said as the M-Topological on 𝕌 in regards to 𝕏. (𝕌,𝜏ℛ(𝕏),𝜇ℛ(𝕏)) is termed as MTS 
and objects from 𝜇𝓡(𝕏) are the  M-O  & its complement is termed as a M-C sets.  
 

Definition: 3.4 [1] Consider (𝕌,𝜏ℛ(𝕏), 𝜇ℛ(𝕏)) a MTS. A subset 𝔸 of 𝕌 is said to be 
𝛼∗𝑔ℳ-C set if ℳ𝛼∗𝑐l(𝔸)⊆ℳint𝕌, whence 𝔸⊆ℳ𝕌 & 𝕌 is a M-α-O in 𝕌. 
Example: 3.5 Take 𝕌={𝔞,𝔟,𝔠,𝔡} ∋ 𝕌/ℛ={{𝔞},{𝔠},{𝔟,𝔡}} and 𝕏={𝔟,𝔠}⊆ℳ𝕌. So 
𝜏𝓡(𝕏)={𝕌,𝜙,{𝔟, 𝔡}}, μ={𝔞}∉𝜏𝓡(𝕏) and 𝜇𝓡(𝕏)={𝕌,𝜙,{𝔞},{𝔟,𝔡},{𝔞,𝔟,𝔡}}. Then 
𝛼∗𝑔ℳ-C={𝕌,𝜙,{𝔞},{𝔟},{𝔠}, 
{𝔡},{𝔞,𝔟},{𝔞,𝔠},{𝔞,𝔡},{𝔟,𝔠},{𝔟,𝔡},{𝔠,𝔡},{𝔞,𝔟,𝔠},{𝔞,𝔠,𝔡},{𝔟,𝔠,𝔡}}. 
Result: 3.6 [1] Every ℳ-C is 𝛼∗𝑔ℳ-C. 
 

Definition: 3.7 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) and (𝕍,𝜏𝓡
⋆(𝕄),𝜇⋆

𝓡
(𝕄)) be two MT.  

1) A funct 𝔽:𝕌→𝕍 is said to be 𝛼∗𝑔ℳ-cont funct if the inverse image of every 𝛼∗𝑔ℳ-
C in 𝕌 is M-C in 𝕍.  
2) A funct 𝔽:𝕌→𝕍 is said to be 𝛼∗𝑔ℳ-irres funct if 𝔽−1(𝕊) is 𝛼∗𝑔ℳ-C in 𝕌, then 
𝛼∗𝑔ℳ-C in 𝕍. 
3) A funct 𝔽:𝕌→𝕍 is said to be strongly 𝛼∗𝑔ℳ-CM if for each 𝛼∗𝑔ℳ-C set 𝕊 in 𝕌, 
𝔽(𝕊) is 𝛼∗𝑔ℳ-C in 𝕍.  
4) A funct 𝔽:𝕌→𝕍 is said to be strongly 𝛼∗𝑔ℳ-OM if for each 𝛼∗𝑔ℳ-O set 𝕊 in 𝕌, 
𝔽(𝕊) is 𝛼∗𝑔ℳ-O in 𝕍.  
5) A funct 𝔽:𝕌→𝕍 is said to be 𝛼∗𝑔ℳ-CM if the image of every M-C set 𝕊 in 𝕌 is 
𝛼∗𝑔ℳ-C in 𝕍. 
6) A funct 𝔽:𝕌→𝕍 is said to be 𝛼∗𝑔ℳ-OM if the image of every M-O set 𝕊 in 𝕌 is 
𝛼∗𝑔ℳ-O in 𝕍. 
7) 𝛼∗𝑔ℳ𝒯1/2

-space or 𝛼∗𝑔ℳ-space  if every 𝛼∗𝑔ℳ-C in 𝕌 is M-C in 𝕌. 
 

Definition: 3.8 A (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) is a MTS 𝕌 is said to be  
1) ℳ-𝕋0Space if for each pair of distinct points 𝕊 and 𝕋 of 𝕌, there exists 𝛼∗𝑔ℳ-O 
sets ℙ such that either 𝕊∈ℙ and 𝕋∉ℙ or 𝕊∉ℙ and 𝕋∈ℙ. 
2) ℳ-𝕋1Space if for each pair of distinct points 𝕊 and 𝕋 of 𝕌, there exists M-O sets 
ℙ and ℚ such that one containing 𝕊∈ℙ but 𝕋∉ℙ and 𝕊∉ℙ but 𝕋∈ℙ.  
3) ℳ-𝕋2 Space (M-Hausdroff Space) if for each pair of distinct points 𝕊, 𝕋 ∈𝕌 and 
𝕊 ≠ 𝕋, there exists M-O sets ℙ and ℚ such that ℙ∩ℚ=𝜙 and 𝕊∈ℙ, 𝕋∈ℚ. 
 

IV: 𝜶∗𝒈𝓜-𝕋𝒊( 𝒊 = 𝟎, 𝟏, 𝟐 ) Space 

 

Definition: 4.1 A (𝕌,𝜏ℛ(𝕏),𝜇ℛ(𝕏)) is a MTS. Then 𝕌 is said to be: 
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1) 𝛼∗𝑔ℳ-𝕋0Space if for each pair of distinct points 𝕊 and 𝕋 of 𝕌, there exists 𝛼∗𝑔ℳ-
O sets ℙ such that either 𝕊∈ℙ and 𝕋∉ℙ or 𝕊∉ℙ and 𝕋∈ℙ.  
2) 𝛼∗𝑔ℳ-𝕋1Space if for each pair of distinct points 𝕊 and 𝕋 of 𝕌, there exists 𝛼∗𝑔ℳ-
O sets ℙ and ℚ such that one containing 𝕊∈ℙ but 𝕋∉ℙ and 𝕊∉ℙ but 𝕋∈ℙ.  
3) 𝛼∗𝑔ℳ-𝕋2 Space (𝛼∗𝑔ℳ-Hausdroff Space) if for each pair of distinct points 𝕊, 𝕋∈𝕌 
and 𝕊 ≠ 𝕋, there exists 𝛼∗𝑔ℳ-O sets ℙ and ℚ such that ℙ∩ℚ=𝜙 and 𝕊∈ℙ, 𝕋∈ℚ. 
Instance: 4.2  
1) Take 𝕌={𝔞,𝔟,𝔠} ∋ 𝕌 /ℛ={{𝔞},{𝔠,𝔟}} and 𝕏={𝔟}⊆ℳ 𝕌. So 𝜏𝓡 (𝕏)={𝕌 ,𝜙,{𝔟,𝔠}}, 
μ={𝔞,𝔟} ∉ 𝜏𝓡 ( 𝕏 ) and 𝜇𝓡 ( 𝕏 )={ 𝕌 ,𝜙,{𝔟},{𝔞,𝔟},{𝔟,𝔠}}. Then 𝛼∗𝑔ℳ -
O(𝕌)={𝕌,𝜙,{𝔞},{𝔟},{𝔠},{𝔞, 𝔠},{𝔞,𝔟},{𝔟,𝔠}}. Then 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space, since {𝔟,𝔠}∈𝕌 
implies that there exists a 𝛼∗𝑔ℳ-O sets {𝔞,𝔟} such that {𝔟}∈{𝔞,𝔟} but {𝔠}∉{𝔞,𝔟}. Take 
{𝔞, 𝔠}∈𝕌. Then there exists a 𝛼∗𝑔ℳ-O sets {𝔟, 𝔠} such that {𝔠}∈{𝔟,𝔠} but {𝔞}∉{𝔟,𝔠}. If 
we take {𝔞, 𝔟}∈𝕌. Then there exists a 𝛼∗𝑔ℳ-O sets {𝔟, 𝔠} such that {𝔟}∈{𝔟,𝔠} but 
{𝔞}∉{𝔟,𝔠}.  
2) Take 𝕌={𝔞,𝔟,𝔠} ∋ 𝕌 /ℛ={{𝔞},{𝔠,𝔟}} and 𝕏={𝔟}⊆ℳ 𝕌. So 𝜏𝓡 (𝕏)={𝕌 ,𝜙,{𝔟,𝔠}}, 
μ={𝔞,𝔟} ∉ 𝜏𝓡 ( 𝕏 ) and 𝜇𝓡 ( 𝕏 )={ 𝕌 ,𝜙,{𝔟},{𝔞,𝔟},{𝔟,𝔠}}. Then 𝛼∗𝑔ℳ -
O(𝕌)={𝕌,𝜙,{𝔞},{𝔟},{𝔠},{𝔞, 𝔠},{𝔞,𝔟},{𝔟,𝔠}}. Then 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space, since {𝔟,𝔠}∈𝕌 
implies that there exists a 𝛼∗𝑔ℳ-O sets {𝔞,𝔟} such that {𝔟}∈{𝔞,𝔟} but {𝔠}∉{𝔞,𝔟}. Take 
{𝔞, 𝔠}∈𝕌. Then there exists a 𝛼∗𝑔ℳ-O sets {𝔟, 𝔠} such that {𝔠}∈{𝔟,𝔠} but {𝔞}∉{𝔟,𝔠}.  
3) Take  𝕌={𝔞,𝔟,𝔠,𝔡} ∋ 𝕌/ℛ={{𝔞,𝔠,𝔡},{𝔟}} and 𝕏={𝔟} ⊆ℳ 𝕌. So  𝜏𝓡(𝕏)={𝕌,𝜙,{𝔟}}, 
μ={𝔞} ∉ 𝜏𝓡(𝕏 ) and  𝜇𝓡(𝕏 )= {𝕌 ,𝜙,{𝔟},{𝔞,𝔠},{𝔞,𝔟,𝔠}}. Then  𝛼∗𝑔ℳ -
O={𝕌,𝜙,{𝔟},{𝔞,𝔠},{𝔟,𝔡},{𝔞,𝔟, 𝔠},{𝔞,𝔠,𝔡}}. Let 𝕊={𝔞} and 𝕋={𝔟} are disjoint points in 𝕌. 
Then there exists a 𝛼∗𝑔ℳ-O sets ℙ={𝔞,𝔠} and ℚ={𝔟} such that 𝕊∈ℙ, 𝕋∈ℚ. 

 
Theorem: 4.3 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. 
1) Every ℳ-𝕋0Space is a 𝛼∗𝑔ℳ-𝕋0Space. 
2) Every ℳ-𝕋1Space is a 𝛼∗𝑔ℳ-𝕋1Space. 
3) Every ℳ-𝕋2 is a 𝛼∗𝑔ℳ-𝕋2 Space. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. 
1) Then each pair of distinct points 𝓍 and 𝓎 of 𝕌, there exists a M-O set ℙ in 𝕌 
containing one point but not the other. Then ℙ is M-O set in 𝕌 because every M-O is a 
𝛼∗𝑔ℳ-O, ℙ is 𝛼∗𝑔ℳ-O sets in 𝕌. Also 𝓍∈ℙ and 𝓎∉ℙ. Therefore 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space. 
2)  Then each pair of distinct points 𝓍 and 𝓎 of 𝕌, then there exists a M-O sets ℙ and 
ℚ such that one containing 𝕊 but not 𝕋 and the other containing 𝕋 but not 𝕊. That is 
𝓍∈ℙ but 𝓎∉ℙ and 𝓎∈ℚ but 𝓍∉ℚ. Since every M-O is 𝛼∗𝑔ℳ-O. Thus there exists a 
𝛼∗𝑔ℳ-O sets ℙ and ℚ such that 𝓍∈ℙ but 𝓎∉ℙ and 𝓎∈ℚ but 𝓍∉ℚ. Hence 𝕌 is 𝛼∗𝑔ℳ-
𝕋1Space. 
3) Then each pair of distinct points 𝓍 and 𝓎 of 𝕌 and 𝓍≠𝓎, there exists M-O sets ℙ 
and ℚ such that ℙ∩ℚ=𝜙 and 𝓍∈ℙ, 𝓎∈ℚ. Since every M-O is 𝛼∗𝑔ℳ-O. Thus there 
exists a 𝛼∗𝑔ℳ-O sets ℙ and ℚ such that ℙ∩ℚ=𝜙 and 𝓍∈ℙ, 𝓎∈ℚ. Hence 𝕌 is 𝛼∗𝑔ℳ-
𝕋2 Space. 
Remark: 4.4 Vice versa of the results are not true. 
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Theorem: 4.5 A MTS 𝕌 is a 𝛼∗𝑔ℳ-𝕋0Space if and only if for each pair of distinct 
points 𝓍 and 𝓎 of 𝕌, 𝛼∗𝑔ℳ-cl(𝓍)≠𝛼∗𝑔ℳ-cl(𝓎). 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a M-Topological Space. Let 𝓍 and 𝓎 be two distinct 
points of 𝕌. Since 𝕌 is a 𝛼∗𝑔ℳ-𝕋0 Space, then there exists a 𝛼∗𝑔ℳ-O set ℙ such that 
𝓍∈ℙ and 𝓎∉ℙ. Consequently, ℙ𝑐 is 𝛼∗𝑔ℳ-C set containing 𝓎 but not 𝓍. But 𝛼∗𝑔ℳ-
cl(𝓎) is the smallest 𝛼∗𝑔ℳ-C set containing 𝓎. Thus 𝓎∈𝛼∗𝑔ℳ-cl(𝓎) but 𝓍∉𝛼∗𝑔ℳ-
cl(𝓎) and 𝓍∉ℙ𝑐. Hence 𝛼∗𝑔ℳ-cl(𝓍)≠𝛼∗𝑔ℳ-cl(𝓎). Conversely, Suppose that for any 
two distinct points 𝓍 and 𝓎 of 𝕌, 𝛼∗𝑔ℳ-cl(𝓍)≠𝛼∗𝑔ℳ-cl(𝓎). Then there exists at least 
one point 𝓏∈𝕌 such that contained only in one of these two M-sets 𝛼∗𝑔ℳ-cl(𝓍) and 
𝛼∗𝑔ℳ -cl(𝓎), say 𝛼∗𝑔ℳ -cl(𝓍). Suppose if 𝓍∈ 𝛼∗𝑔ℳ -cl(𝓎), then 𝛼∗𝑔ℳ -
cl(𝓍)⊆ℳ 𝛼∗𝑔ℳ-cl(𝓎), since  𝛼∗𝑔ℳ-cl(𝓍) is the smallest 𝛼∗𝑔ℳ-C set containing 𝓍. 
Thus 𝓏∈𝛼∗𝑔ℳ-cl(𝓎), which is a contradiction to our assumption. Then 𝓍∈[𝛼∗𝑔ℳ −
cl(𝓎)] 𝑐, where [𝛼∗𝑔ℳ − cl(𝓎)] 𝑐 is 𝛼∗𝑔ℳ-O set containing 𝓍 but not 𝓎. Hence 𝕌 is 
a 𝛼∗𝑔ℳ-𝕋0Space. 
 

Theorem: 4.6 In a M-Topological Space 𝕌. Then 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space if and only if 
singletons are 𝛼∗𝑔ℳ-C. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. Assume singletons {𝓍} and {𝓎} belong to 
𝛼∗𝑔ℳ-C. Let 𝓍 and 𝓎 of 𝕌. Now, 𝓍 ≠ 𝓎 implies 𝓎∈𝕌-{𝓍}. Hence 𝕌-{𝓍} is 𝛼∗𝑔ℳ-O 
set containing 𝓎 but not 𝓍. Similarly, we can prove 𝕌-{𝓎} is 𝛼∗𝑔ℳ-O set containing 
𝓍 but not 𝓎. Therefore 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space. Conversely, let 𝕌 be 𝛼∗𝑔ℳ-𝕋1Space and 
𝓍 any point of 𝕌. Suppose 𝓎∈𝕌-{𝓍}. Then 𝓍 ≠ 𝓎 and so there exist a M-O set ℙ such 
that 𝓍∉ℙ and 𝓎∈ℙ. Consequently 𝓎∈ℙ⊆ℳ 𝕌-{𝓍}, that is 𝕌-{𝓍}=∪{ℙ:𝓎∈𝕌-{𝓍}} 
which is M-O. Thus {𝓍} is M-C. Since every M-C is 𝛼∗𝑔ℳ-C, then {𝓍} is 𝛼∗𝑔ℳ-C. 
Hence singletons are 𝛼∗𝑔ℳ-C. 
 

Theorem: 4.7 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. 
1) Every 𝛼∗𝑔ℳ-𝕋2Space is a 𝛼∗𝑔ℳ-𝕋1Space. 
2) Every 𝛼∗𝑔ℳ-𝕋1Space is a 𝛼∗𝑔ℳ𝒯1/2

-Space. 
3) Every 𝛼∗𝑔ℳ𝒯1/2

-Space is a 𝛼∗𝑔ℳ-𝕋0Space. 
4) Every 𝛼∗𝑔ℳ-𝕋1Space is a 𝛼∗𝑔ℳ-𝕋0Space. 
5) Every 𝛼∗𝑔ℳ-𝕋2Space is a 𝛼∗𝑔ℳ-𝕋0Space. 
Proof: 1) The proof is straightforward from the definitions. 
2) The proof is obvious by theorem 4.6.  
3) Let 𝓍 and 𝓎 be any two distinct points of 𝕌. By theorem 4.6, the singleton set {𝓍} 
is M-C or M-O. (i) If {𝓍} is M-C, then 𝕌−{𝓍} is M-O. So 𝓎∈𝕌−{𝓍} and 𝓍∉𝕌−{𝓍}. 
Therefore, we have 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space. (ii) If {𝓍} is M-O, then 𝓎∉{𝓍} and 𝓍∈{𝓍}. 
Therefore, we have 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space. 
4) Suppose 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space. Then for any two distinct points 𝕊 and 𝕋 in 𝕌, there 
exists a 𝛼∗𝑔ℳ-O sets ℙ and ℚ such that 𝕊∈ℙ but 𝕋∉ℙ and 𝕊∉ℚ and 𝕋∈ℚ. This implies 
there exists a 𝛼∗𝑔ℳ-O sets ℙ such that 𝕊∈ℙ but 𝕋∉ℙ. Hence 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space. 
5) Then each pair of distinct points 𝓍 and 𝓎 of 𝕌, 𝛼∗𝑔ℳ-O sets ℙ and ℚ such that one 
containing 𝕊 but not 𝕋 and the other containing 𝕋 but not 𝕊. That is 𝓍∈ℙ but 𝓎∉ℙ and 
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𝓎∈ℚ but 𝓍∉ℚ. This implies there exists ℙ in 𝕌 such that 𝓍∈ℙ but 𝓎∉ℙ. Hence 𝕌 is 
𝛼∗𝑔ℳ-𝕋0Space. 
Remark: 4.8 Vice versa of the results are not true. 
 

Theorem: 4.9 Let (𝕌,𝜏ℛ(𝕏),𝜇ℛ(𝕏)) be a MTS. Then the following statements are 
equivalent: 
1) 𝕌 is 𝛼∗𝑔ℳ-𝕋2 Space. 
2) Let 𝓍∈𝕌 and For each 𝓍≠𝓎, there exist two disjoint 𝛼∗𝑔ℳ-O sets ℙ containing 𝓍 
such that 𝓎∉ℳcl{ℙ}. 
3) For each 𝓍∈𝕌, ∩{ℳcl(ℙ)/ℙ∈𝜇ℛ(𝕏) and 𝓍∈ℙ }={𝓍}. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a M-Topological Space.  
1) ⟹ 2) Suppose 𝕌 is 𝛼∗𝑔ℳ-𝕋2 Space. Then there exist a M-O set ℙ and ℚ containing 
𝓍 and 𝓎 respectively. So ℙ⊆ℳ𝕌−ℚ. Therefore ℳcl⊆ℳ𝕌−ℚ. So 𝓎∉ℳcl{ℙ}. 
2) ⟹ 3) If possible for some 𝓍≠𝓎, we have 𝓎∉ℳcl{ℙ} for every M-O set ℙ 
containing 𝓍, which then contradicts to 2). Hence ∩{ℳcl(ℙ)/ℙ∈𝜇𝓡 (𝕏) and 𝓍∈ℙ 
}={𝓍}. 
3) ⟹ 1) Let 𝓍 and 𝓎 of 𝕌 and 𝓍≠𝓎. Then there exists a M-O set ℙ containing 𝓍 such 
that 𝓎∉ℳcl{ℙ}. Let ℚ=𝕌−ℳcl{ℙ}. Then 𝓎∈ℚ, 𝓍∈ℙ and ℙ∩ℚ=𝜙. Thus 𝕌 is 𝛼∗𝑔ℳ-
𝕋2 Space. 
 

Theorem: 4.10 Let (𝕌,𝜏ℛ(𝕏),𝜇ℛ(𝕏)) be a MTS. Then the following statements are 
equivalent: 
1) 𝕌 is 𝛼∗𝑔ℳ-𝕋1 Space. 
2) Let 𝓍∈𝕌 and For each 𝓍≠𝓎, there exist two disjoint 𝛼∗𝑔ℳ-O sets ℙ containing 𝓍 
such that 𝓎∉ℳcl{ℙ}. 
3) For each 𝓍∈𝕌, ∩{ℳcl(ℙ)/ℙ∈𝜇ℛ(𝕏) and 𝓍∈ℙ }={𝓍}. 
Proof: The proof the theorem follows similar approach as theorem 4.7 respectively. 
 

Theorem: 4.11 Let (𝕌,𝜏ℛ(𝕏),𝜇ℛ(𝕏)) be a MTS. Then the following statements are 
equivalent: 
1) 𝕌 is 𝛼∗𝑔ℳ-𝕋0 Space. 
2) Let 𝓍∈𝕌 and For each 𝓍≠𝓎, there exist two disjoint 𝛼∗𝑔ℳ-O sets ℙ containing 𝓍 
such that 𝓎∉ℳcl{ℙ}. 
3) For each 𝓍∈𝕌, ∩{ℳcl(ℙ)/ℙ∈𝜇ℛ(𝕏) and 𝓍∈ℙ }={𝓍}. 
Proof: The proof the theorem 2) and 3) follows similar approach as theorem 4.7 
respectively. 
 

Theorem: 4.12 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a M-Topological Space. 
1) Let 𝕌 be a 𝛼∗𝑔ℳ𝒯1/2

-Space. Then every M-subspace of a 𝛼∗𝑔ℳ -𝕋0 Space is 
𝛼∗𝑔ℳ-𝕋0Space.  
2) Let 𝕌 be a 𝛼∗𝑔ℳ𝒯1/2

-Space. Then every M-subspace of a 𝛼∗𝑔ℳ -𝕋1 Space is 
𝛼∗𝑔ℳ-𝕋1Space.   
3) Let 𝕌 be a 𝛼∗𝑔ℳ𝒯1/2

-Space. Then every M-subspace of a 𝛼∗𝑔ℳ -𝕋2 Space is 
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𝛼∗𝑔ℳ-𝕋2Space. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a M-Topological Space. Assume 𝕍 be a M-subspace 
of a 𝛼∗𝑔ℳ-𝕋0Space, where 𝕍 is a M-relative Topology of 𝕌 on 𝕍. Let 𝓍 and 𝓎 be two 
distinct points of 𝕍. As 𝕍⊆ℳ 𝕌 and 𝓍, 𝓎∈𝕌. Since 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space, then there 
exists a 𝛼∗𝑔ℳ-O set ℙ such that 𝓍∈ℙ and 𝓎∉ℙ. Since 𝕌 is 𝛼∗𝑔ℳ𝒯1/2

-space, ℙ is M-
O in 𝕌. Then by definition of Msubspace, ℙ∩𝕍 is M-O in 𝕍. This implies ℙ∩𝕍 is 
𝛼∗𝑔ℳ-O in 𝕍 which contains 𝓍 but not 𝓎. Hence 𝕍 is 𝛼∗𝑔ℳ-𝕋0Space.  
The proof of the theorem 2) and 3) follows similar to approach as theorem 4.10. 
 

Theorem: 4.13 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS.  
1) If 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -irres funct and 𝕍 is 𝛼∗𝑔ℳ -𝕋0Space, then 𝕌 is 
𝛼∗𝑔ℳ-𝕋0Space. 
2) A 𝔽:𝕌→𝕍 is a bijective and strongly 𝛼∗𝑔ℳ-OM and 𝕌 is 𝛼∗𝑔ℳ-𝕋0Space then 𝕍 is 
a 𝛼∗𝑔ℳ-𝕋0space. 
3) A 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -OM and 𝕌 is 𝛼∗𝑔ℳ𝒯1/2

-space. If 𝕌 is 𝛼∗𝑔ℳ -
𝕋0Space, then 𝕍 is a 𝛼∗𝑔ℳ-𝕋0space. 
4) A 𝔽:𝕌→𝕍 is a 𝛼∗𝑔ℳ-cont bijective funct and 𝕍 is ℳ-𝕋0space, then 𝕌 is 𝛼∗𝑔ℳ-
𝕋0Space. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS.  
1) Let 𝓍 and 𝓎 be two distinct points of 𝕍. Since 𝔽 is a bijective, then there exists two 
distinct point 𝓊, 𝓋∈𝕌 such that 𝔽(𝓊)=𝓍 and 𝔽(𝓋)=𝓎. Since 𝕍 is 𝛼∗𝑔ℳ-𝕋0Space, then 
there exists a 𝛼∗𝑔ℳ-O set ℙ and ℚ such that 𝓊∈ℙ but 𝓋∉ℙ and 𝓋∈ℚ but 𝓊∉ℚ. 
Therefore, 𝓍 = 𝔽(𝓊) ) ∈ 𝔽(ℙ) and 𝓎 = 𝔽(𝓋) ∈ 𝔽(ℚ)  Since 𝔽 is 𝛼∗𝑔ℳ -irres, then 
𝔽−1(ℙ) and 𝔽−1(ℚ)   is 𝛼∗𝑔ℳ-O in 𝕌 such that 𝔽−1(𝓊)=𝓍∈𝔽−1(ℙ)  and 𝔽−1(𝓋)=𝓎 
∉𝔽−1(ℙ) or 𝔽−1(𝓊)=𝓍∈𝔽−1(ℚ)  and 𝔽−1(𝓋)=𝓎 ∉𝔽−1(ℚ). Thus for any two distinct 
points 𝓍, 𝓎∈𝕌, there exists 𝔽−1(ℙ) and 𝔽−1(ℚ) is 𝛼∗𝑔ℳ-O containing 𝓍 but not 𝓎. 
Hence 𝕌 is a 𝛼∗𝑔ℳ-𝕋0Space. 
2)  Let 𝓍 and 𝓎 be two distinct points of 𝕍. Since 𝔽 is a bijective, then there exists two 
distinct point 𝓊, 𝓋∈𝕌 such that 𝔽(𝓊)=𝓍 and 𝔽(𝓋)=𝓎. Since 𝕍 is 𝛼∗𝑔ℳ-𝕋0Space, then 
there exists a 𝛼∗𝑔ℳ-O set ℙ and ℚ such that 𝓊∈ℙ but 𝓋∉ℙ and 𝓋∈ℚ but 𝓊∉ℚ. 
Therefore, 𝓍 = 𝔽(𝓊) ∈ 𝔽(ℙ) and 𝓎 = 𝔽(𝓋) ∈ 𝔽(ℚ) Since 𝔽 is strongly 𝛼∗𝑔ℳ-OM, 
then 𝔽(ℙ)  and 𝔽(ℚ)    is 𝛼∗𝑔ℳ -O in 𝕌 such that 𝔽−1 (𝓊)=𝓍∈𝔽(ℙ)  and 𝔽(𝓋)=𝓎 
∉ 𝔽(ℙ)  or 𝔽(𝓊)=𝓍∈ 𝔽(ℚ)  and 𝔽(𝓋)=𝓎 ∉ 𝔽(ℚ). Thus for any two distinct points 𝓍, 𝓎 
∈𝕌, there exists 𝔽(ℙ)  and 𝔽(ℚ) is 𝛼∗𝑔ℳ-O containing 𝓍 but not 𝓎. Hence 𝕌 is a 
𝛼∗𝑔ℳ-𝕋0Space. 
3)  Let 𝓍 and 𝓎 be two distinct points of 𝕍. Since 𝔽 is a bijective, then there exists two 
distinct point 𝓊, 𝓋∈𝕌 such that 𝔽(𝓊)=𝓍 and 𝔽(𝓋)=𝓎. Since 𝕍 is 𝛼∗𝑔ℳ-𝕋0Space, then 
there exists a 𝛼∗𝑔ℳ-O set ℙ and ℚ such that 𝓊∈ℙ but 𝓋∉ℙ and 𝓋∈ℚ but 𝓊∉ℚ. 
Therefore, 𝓍 = 𝔽(𝓊) ∈ 𝔽(ℙ) and 𝓎 = 𝔽(𝓋) ∈ 𝔽(ℚ)  Since 𝔽 is 𝛼∗𝑔ℳ -OM, then 
𝔽(ℙ)  and 𝔽(ℚ)   is 𝛼∗𝑔ℳ-O in 𝕌 such that 𝔽−1(𝓊)=𝓍∈𝔽(ℙ)  and 𝔽(𝓋)=𝓎∉ 𝔽(ℙ)  or 
𝔽(𝓊)=𝓍∈ 𝔽(ℚ)  and 𝔽(𝓋)=𝓎 ∉ 𝔽(ℚ). Thus for any two distinct points 𝓍, 𝓎∈𝕌, there 
exists 𝔽(ℙ)  and 𝔽(ℚ)  is 𝛼∗𝑔ℳ -O containing 𝓍 but not 𝓎. Hence 𝕌 is a 𝛼∗𝑔ℳ -
𝕋0Space. 
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4) Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. Since 𝔽 is a bijective, then there exists two distinct 
point 𝓊, 𝓋∈𝕌 such that 𝔽(𝓊)=𝓍 and 𝔽(𝓋)=𝓎. Since 𝕍 is ℳ-𝕋0Space, then there exists 
a M-O set ℙ and ℚ such that 𝓊∈ℙ but 𝓋∉ℙ and 𝓋∈ℚ but 𝓊∉ℚ. Therefore, 𝓍 =
𝔽(𝓊) ) ∈ 𝔽(ℙ) and 𝓎 = 𝔽(𝓋) ∈ 𝔽(ℙ)  Since 𝔽 is 𝛼∗𝑔ℳ -cont, then 𝔽−1(ℙ)  and 
𝔽−1(ℚ)   is 𝛼∗𝑔ℳ-O in 𝕌 such that 𝔽−1(𝓊)=𝓍∈𝔽−1(ℙ)  and 𝔽−1(𝓋)=𝓎 ∉𝔽−1(ℙ) or 
𝔽−1 (𝓊)=𝓍∈ 𝔽−1(ℚ)   and 𝔽−1 (𝓋)=𝓎 ∉ 𝔽−1(ℚ) . Thus for any two distinct points 
𝓍, 𝓎∈𝕌, there exists 𝔽−1(ℙ) and 𝔽−1(ℚ) is 𝛼∗𝑔ℳ-O containing 𝓍 but not 𝓎. Hence 𝕌 
is a 𝛼∗𝑔ℳ-𝕋0Space. 
 

Theorem: 4.14 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS.  
1) If 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -irres funct and 𝕍 is 𝛼∗𝑔ℳ -𝕋1Space, then 𝕌 is 
𝛼∗𝑔ℳ-𝕋1Space. 
2) A 𝔽:𝕌→𝕍 is a bijective and strongly 𝛼∗𝑔ℳ-OM and 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space then 𝕍 
is a 𝛼∗𝑔ℳ-𝕋1space. 
3) A 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -OM and 𝕌 is 𝛼∗𝑔ℳ𝒯1/2

-space. If 𝕌 is 𝛼∗𝑔ℳ -
𝕋1Space, then 𝕍 is a 𝛼∗𝑔ℳ-𝕋1space. 
4) A 𝔽:𝕌→𝕍 is a 𝛼∗𝑔ℳ-cont bijective funct and 𝕍 is ℳ-𝕋1space, then 𝕌 is 𝛼∗𝑔ℳ-
𝕋1Space. 
Proof: The proof the theorem 1),2),3) and 4)  follows similar approach as theorem 4.13 
respectively. 
 

Theorem: 4.15 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS.  
1) If 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -irres funct and 𝕍 is 𝛼∗𝑔ℳ -𝕋2Space, then 𝕌 is 
𝛼∗𝑔ℳ-𝕋2Space. 
2) A 𝔽:𝕌→𝕍 is a bijective and strongly 𝛼∗𝑔ℳ-OM and 𝕌 is 𝛼∗𝑔ℳ-𝕋2Space then 𝕍 is 
a 𝛼∗𝑔ℳ-𝕋2space. 
3) A 𝔽:𝕌→𝕍 is a bijective, 𝛼∗𝑔ℳ -OM and 𝕌 is 𝛼∗𝑔ℳ𝒯1/2

-space. If 𝕌 is 𝛼∗𝑔ℳ -
𝕋2Space, then 𝕍 is a 𝛼∗𝑔ℳ-𝕋2space. 
4) A 𝔽:𝕌→𝕍 is a 𝛼∗𝑔ℳ-cont bijective funct and 𝕍 is ℳ-𝕋2space, then 𝕌 is 𝛼∗𝑔ℳ-
𝕋2Space. 
Proof: The proof the theorem 1),2),3) and 4) follows similar approach as theorem 4.13 
respectively. 
 

 

Theorem: 4.16 Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. 
1) A 𝔽:𝕌→𝕍 is a strongly 𝛼∗𝑔ℳ-OM, bijective funct and 𝕌 is 𝛼∗𝑔ℳ-𝕋1Space, then 

𝕍 is 𝛼∗𝑔ℳ-𝕋1Space. 
2) A 𝔽:𝕌→𝕍 is a 𝛼∗𝑔ℳ-cont, injective funct and 𝕍 is ℳ-𝕋1space, then 𝕌 is 𝛼∗𝑔ℳ-

𝕋1Space. 
3) If 𝔽:𝕌→𝕍 is a injective, 𝛼∗𝑔ℳ -irres funct and 𝕍 is 𝛼∗𝑔ℳ -𝕋1Space, then 𝕌 is 

𝛼∗𝑔ℳ-𝕋1Space. 
Proof: The proof the theorem 2) and 3) follows similar approach as theorem 4.13 

respectively.  
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Theorem: 4.17 If any point 𝓍∈𝕌 is contained only in the 𝛼∗𝑔ℳ-O set 𝕌, then 𝕌 cannot 
be 𝛼∗𝑔ℳ-𝕋1Space. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. Assume that 𝓍∈𝕌 is contained only in the 
𝛼∗𝑔ℳ-O set 𝕌. Suppose 𝕌 is a 𝛼∗𝑔ℳ-𝕋1Space. Then for any two points 𝓍, 𝓎∈𝕌, there 
exists 𝛼∗𝑔ℳ-O set ℙ and ℚ such that 𝓍∈ℙ but 𝓎∉ℙ and 𝓍∉ℚ but 𝓎∈ℚ. Since 𝓍 is 
contained only in 𝕌 and 𝕌 is 𝛼∗𝑔ℳ-O, we have ℙ=𝕌, which is a contradiction to 𝓎∉ℙ. 
Hence 𝕌 cannot be 𝛼∗𝑔ℳ-𝕋1Space. 
 

Theorem: 4.18 If any point 𝓍∈𝕌 is contained in all non-empty 𝛼∗𝑔ℳ-O set 𝕌, then 𝕌 
cannot be 𝛼∗𝑔ℳ-𝕋1Space. 
Proof: Let (𝕌,𝜏𝓡(𝕏),𝜇𝓡(𝕏)) be a MTS. Assume that 𝓍∈𝕌 is contained in all non-empty 
𝛼∗𝑔ℳ-O set 𝕌. Suppose 𝕌 is a 𝛼∗𝑔ℳ-𝕋1Space. Then for any two points 𝓍,∈𝕌, there 
exists 𝛼∗𝑔ℳ-O set ℙ and ℚ such that 𝓍∈ℙ but 𝓎∉ℙ and 𝓍∉ℚ but 𝓎∈ℚ, which is a 
contradiction to ℙ is a non-empty 𝛼∗𝑔ℳ-O set and hence assumption, 𝓍∈ℙ. Hence 𝕌 
cannot be 𝛼∗𝑔ℳ-𝕋1Space. 
 

V: Conclusion 

In this investigation, we looked into a few characteristics of M𝛼∗-Generalized C Sets 
in MTS. Also we introduced a 𝛼∗𝑔ℳ-𝕋0Space, 𝛼∗𝑔ℳ-𝕋1Space and 𝛼∗𝑔ℳ-𝕋2. 
Applications: MT can be applied in analyze the properties of graphs and the 
relationships between vertices, potentially leading to applications in network analysis 
and social network theory. MT finds application in various real world problems, 
particularly in areas like environmental analysis, medical applications and decision 
making. It may be analyzed the relationships between different factors and predict 
outcomes in situations where traditional methods may fall short. Future research in 
MT holds significant potential in various fields, including data analysis, computer 
science and material science.  
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