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Abstract – In this paper, we Introduce the notions of pre 𝑚𝑋 

generalized Closed set in the Tm
X
 space generated by 𝑚𝑋 

structure and investigate some of its properties for such notions. 

Further we study the new concept of Pre  𝑚𝑋generalized * 

Closed set. 
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1. Introduction 
 

In 1970, Levine [8] introduced the notion of generalized closed (g-Closed) sets in topological 

spaces. Among many modifications of g closed sets, the notions of α g-closed [10] (resp. gs-

closed [3], gp-closed [13], g-closed [6], gsp-closed [5]) sets are investigated by using α -open 

(resp.semi-open, preopen, b-open, semi-preopen) sets. Further in 2001, V. Popaand T. Noiri 

[19] introduce some generalized forms of continuity under minimal structure. The concept 

of pre 𝑚𝑋-open set has been introduced by the authors in 2011[2]. 

 

In section 3, we introduce a new class of pre𝑚𝑋 generalized closed set in the topological 

space TmX 
generated by 𝑚𝑋 structure and investigate some of it’s fundamental properties. 

Major properties of this new concept will be studied as well as relations to the other classes 

of generalized closed sets will be investigated. Further in section 4 we introduce another new 

concept of p𝑚𝑋generalized * Closed set using pre𝑚𝑋 open set and study of some important 

property of such notion. 
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2. 𝐏𝐫𝐞𝐥𝐢𝐦𝐢𝐧𝐚𝐫𝐢𝐞𝐬 
 

Let X be a topological space and A X. The closure of A and the interior of A are denoted 

by Cl(A) andInt(A) respectively. A subfamily 𝑚𝑋of the power set P(X) of a nonempty set X 

is called a minimalstructure[19] on X if 𝑚𝑋and X 𝑚𝑋. By (X,𝑚𝑋), we denote a 

nonempty set X with a minimal structure 𝑚𝑋on X. Simply we call (X, 𝑚𝑋) a space with a 

minimal structure 𝑚𝑋on X. Elements in 𝑚𝑋are called m-open sets. Let (X, 𝑚𝑋) be a space 

with a minimal structure 𝑚𝑋on X. For a subset A of X, the m-closure of A and the m-interior 

of Aare defined as the following [16] 

 

𝑚𝑋𝐼𝑛𝑡(𝐴) = {𝑈 ∶  𝑈  𝐴; 𝑈 𝑚𝑋} 
𝑚𝑋𝐶𝑙(𝐴) =  {𝐹 ∶  𝐴  𝐹; 𝑋 − 𝐹 𝑚𝑋} 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏. ([𝟏𝟐]) Let (𝑋 , 𝑚𝑋) be a space with a minimal structure 𝑚𝑋  on X 

and 𝐴 𝑋. Then a set A is called an 𝑚𝑋-preopen set in X if 𝐴 𝑚𝑋𝐼𝑛𝑡(𝑚𝑋𝐶𝑙(𝐴)).   
A set A is called an 𝑚𝑋 − 𝑝𝑟𝑒𝑐𝑙𝑜𝑠𝑒𝑑  set if the complement of A is 𝑚𝑋-preopen. 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟐. ([𝟏𝟐]) Let (X, 𝑚𝑋) be a space with a minimal structure𝑚𝑋. For A X, the 

m-pre-closure and the m-pre-interior of A, denoted by 𝑚𝑋𝑝𝐶𝑙(A) and 𝑚𝑋𝑝𝐼𝑛𝑡(A), 

respectively, are defined as the following 

 

𝑚𝑋𝑝𝐶𝑙(𝐴) =   {𝐹  𝑋 ∶  𝐴 𝐹;  𝐹 𝑖𝑠 𝑚𝑋 𝑝𝑟𝑒𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑋} 
𝑚𝑋𝑝𝐼𝑛𝑡(𝐴) =   {𝑈 𝑋 ∶  𝑈 𝐴; 𝑈 𝑖𝑠 𝑚𝑋 𝑝𝑟𝑒𝑜𝑝𝑒𝑛 𝑖𝑛 𝑋} 

 
𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟑 ([𝟐]) Let (X, TmX

) be a space with a minimal structure 𝑚𝑋on X and 𝐴 𝑋. 

Then a subset A of X is said to be a pre-𝑚𝑋open set on an 𝑚𝑋 structure if 𝐴 𝐼𝑛𝑡(𝑚𝑋𝐶𝑙𝐴). 
 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟒. ([𝟐]) Let (X, TmX
) be a space with a minimal structure𝑚𝑋. For AX, the 

pre-𝑚𝑋-closure and the pre-𝑚𝑋-interior of A, denoted by p𝑚𝑋𝐼𝑛𝑡(𝐴)and𝑝𝑚𝑋𝐶𝑙(𝐴), 

respectively, are defined as the following 
 

𝑝𝑚𝑋𝐼𝑛𝑡(𝐴) = {GP𝑚𝑋 O(X): GA} 

𝑝𝑚𝑋𝐶𝑙(𝐴) = {FX:FA, F is pre𝑚𝑋closed} 

 

𝐋𝐞𝐦𝐦𝐚 𝟐. 𝟓([𝟐]) 

(𝒂) 𝑚𝑋𝐼𝑛𝑡(𝐴) 𝐼𝑛𝑡(𝐴) 

(𝒃) 𝑚𝑋-𝐶𝑙(𝐴)Ê 𝐶𝑙(𝐴) 

 

𝐋𝐞𝐦𝐦𝐚 𝟐. 𝟔([𝟏𝟐]) 

(𝒂) 𝑚𝑋𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴))𝑚𝑋𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝑚𝑋𝑝𝐶𝑙(𝐴))𝑚𝑋𝑝𝐶𝑙(𝐴) 

(b) 𝑚𝑋𝑝𝐼𝑛𝑡(𝐴)𝑚𝑋𝐼𝑛𝑡 (𝑚𝑋𝐶𝑙(𝑚𝑋𝑝𝐼𝑛𝑡(𝐴)))𝑚𝑋𝐼𝑛𝑡(𝑚𝑋𝐶𝑙(𝐴)). 

 

𝐋𝐞𝐦𝐦𝐚 𝟐. 𝟕 ([𝟏𝟑])Let X be a nonempty set and 𝑚𝑋 a minimal structure on X satisfying 

property B. For a subset A of X the following properties hold 

(i) A 𝑚𝑋𝑖𝑓𝑓 𝑚𝑋𝐼𝑛𝑡(𝐴)  = 𝐴 
(ii) 𝐴  𝑚𝑋𝑖𝑓𝑓 𝑚𝑋𝐶𝑙(𝐴)  = 𝐴 

(iii) 𝑚𝑋𝐼𝑛𝑡(𝐴) 𝑚𝑋 𝑎𝑛𝑑 𝑚𝑋𝐶𝑙(𝐴)𝑚𝑋 
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𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟖. Let (X,) be a topological space. A subset A of X is said to be 

(1) g-Closed[8] if 𝐶𝑙(𝐴)𝑈 whenever 𝐴 𝑈 𝑎𝑛𝑑 𝑈  , 
(2) α-g-Closed[10] if 𝛼𝐶𝑙(𝐴)𝑈 whenever 𝐴 𝑈 𝑎𝑛𝑑 𝑈 , 
(3)𝒈𝒑 − 𝒄𝒍𝒐𝒔𝒆𝒅 [𝟏𝟓]𝑖𝑓 𝑝𝐶𝑙(𝐴)𝑈 𝑤ℎ𝑒𝑛𝑒𝑣𝑒𝑟 𝐴 𝑈 𝑎𝑛𝑑 𝑈  , 
(4) 𝑏 − 𝒄𝒍𝒐𝒔𝒆𝒅 [𝟔]𝑖𝑓 𝑏𝐶𝑙(𝐴)𝑈 𝑤ℎ𝑒𝑛𝑒𝑣𝑒𝑟 𝐴  𝑈 𝑎𝑛𝑑 𝑈 
 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟗 ([𝟏𝟐])A subset A of a space (X,𝑚𝑋) on 𝑚𝑋-structure is said to be 𝑚𝑋-pre 

closed if   𝑚𝑋 − 𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴)) 𝐴. 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏𝟎 ([𝟏𝟕]) A subset A of a space (𝑋, 𝑚𝑋) on mX-structure is said to be 𝑚𝑋-

weakly generalized closed (briefly,𝑚𝑋𝑤𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑) if 𝑚𝑋𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴)) 𝑈,whenever 

𝐴 𝑈 and U is 𝑚𝑋-preopen. 

 

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟏 ([𝟏𝟑]) Let (X,𝑚𝑋) be a   space on 𝑚𝑋-structure.A subset A of X is 

called 𝑚𝑋g closedif𝑚𝑋𝐶𝑙(𝐴)𝑈, whenever AU and U is 𝑚𝑋- open. 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏𝟐.  A function 𝑓 ∶  𝑋 𝑌 is called  

(a)   𝑝𝑟𝑒 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠[𝟏𝟏] if f -1(F) is 𝑝𝑟𝑒 − 𝑐𝑙𝑜𝑠𝑒𝑑 in X for every closed set F of Y; 

(b) 𝑔𝑝 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 [ 𝟕] if f -1(F) is 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑 in X for every closed set F of Y; 

(c) 𝑔 − 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠[𝟏] if f -1(F) is 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 in X for every closed set F of Y. 

 

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟑 A subset A of a space (X, TmX
) on TmX

generated by𝑚𝑋 − 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 is 

said to be 𝑝𝑟𝑒 𝑚𝑋 − 𝑐𝑙𝑜𝑠𝑒𝑑  if  𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴)) 𝐴. 
 

𝑫𝒆𝒇𝒊𝒏𝒊𝒕𝒊𝒐𝒏 𝟐. 𝟏𝟒. Let (𝑋, 𝑚𝑋) be a   space on 𝑚𝑋-structure.A subset A of X is called 

(a) 𝑚𝑋 − 𝒑𝒓𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍𝒊𝒛𝒆𝒅 𝒄𝒍𝒐𝒔𝒆𝒅(𝑏𝑟𝑖𝑒𝑓𝑙𝑦, 𝑚𝑋𝑝𝑔 −
𝑐𝑙𝑜𝑠𝑒𝑑) if 𝑚𝑋𝑝𝐶𝑙(𝐴) 𝑈, 𝑤ℎ𝑒𝑛𝑒𝑣𝑒𝑟 𝐴 𝑈 and U is 𝑚𝑋-preopen. 

(b) 𝑮𝒆𝒏𝒆𝒓𝒂𝒍𝒊𝒛𝒆𝒅 𝑚𝑋 − 𝒑𝒓𝒆𝒄𝒍𝒐𝒔𝒆𝒅(𝑏𝑟𝑖𝑒𝑓𝑙𝑦, 𝑔𝑚𝑋𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑)if 𝑚𝑋𝑝𝐶𝑙(𝐴) 𝑈 

whenever 𝐴 𝑈 and U is 𝑚𝑋 − 𝑜𝑝𝑒𝑛. 
(c) 𝑮𝒆𝒏𝒆𝒓𝒂𝒍𝒊𝒛𝒆𝒅 𝒑𝒓𝒆 𝑚𝑋𝒄𝒍𝒐𝒔𝒆𝒅(𝑏𝑟𝑖𝑒𝑓𝑙𝑦, 𝑔𝑝𝑚𝑋𝑐𝑙𝑜𝑠𝑒𝑑)if𝑝𝑚𝑋𝐶𝑙(𝐴)𝑈whenever 

AU and U is 𝑚𝑋-open. 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏𝟓.  Let (X, 𝑚𝑋) be a   space on 𝑚𝑋-structure.A subset A of X is called  

(a) b-𝒎𝑿Closed  set if  𝐼𝑛𝑡(𝑚𝑋𝐶𝑙(𝐴))𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴))𝐴 

(b) 𝒈𝒆𝒏𝒆𝒓𝒂𝒍𝒊𝒛𝒆𝒅  𝒃 𝒎𝑿 − 𝒄𝒍𝒐𝒔𝒆𝒅 set (simply; 𝑔𝑏𝑚𝑋 − 𝑐𝑙𝑜𝑠𝑒𝑑 set) if 𝑏𝑚𝑋𝐶𝑙(𝐴)  𝑈, 

whenever A U and U is𝑚𝑋open.         
 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏𝟔 ([𝟒])  Let (X,TmX
) be a space with a𝑚𝑋 − 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 .For AX, the 

𝑝𝑟𝑒 𝑚𝑋 𝑐𝑙𝑜𝑠𝑢𝑟𝑒 andthe pre- 𝑚𝑋-Interior of A,denoted by P𝑚𝑋Cl(A) and P𝑚𝑋Int(A) 

respectively are defined as the following 

 

𝑃𝑚𝑋𝐶𝑙(𝐴) = {𝐹 𝑋: 𝐴 𝐹, 𝐹 𝑖𝑠 𝑃𝑟𝑒 𝑚𝑋 𝐶𝑙𝑜𝑠𝑒𝑑 𝑖𝑛 𝑋} 

𝑃𝑚𝑋𝐼𝑛𝑡(𝐴) =    { 𝑈 𝑋: 𝑈 𝐴, 𝑈 𝑖𝑠 𝑃𝑟𝑒𝑚𝑋 𝑜𝑝𝑒𝑛 𝑖𝑛 𝑋 } 

 

𝐑𝐞𝐦𝐚𝐫𝐤 𝟐. 𝟏𝟕 ([𝟐])Let A be a subset of X on (X,TmX
). Then 

 

 𝑚𝑋𝐼𝑛𝑡(𝐴)𝐼𝑛𝑡(𝐴) 
𝑚𝑋𝐶𝑙(𝐴)Ê𝐶𝑙(𝐴) 
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𝐋𝐞𝐦𝐦𝐚 𝟐. 𝟏𝟖 ([𝟏𝟔])Let (𝑋, 𝑚𝑋)be a space with a minimal structure 𝑚𝑋 and 𝐴𝑋.Then 

𝑚𝑋𝐼𝑛𝑡(𝐴)𝑝𝑚𝑋𝐼𝑛𝑡(𝐴)𝑝𝑚𝑋𝐶𝑙(𝐴)   𝑚𝑋𝐶𝑙(𝐴) . 
 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟐. 𝟏𝟗 ([𝟗])A minimal structure𝑚𝑋 on a non-empty set X is said to have 

property𝐵 if the union of  any family of subsets belonging to  𝑚𝑋 belongs to 𝑚𝑋 

 

𝐋𝐞𝐦𝐦𝐚 𝟐. 𝟐𝟎 ([𝟐𝟏]) Let (𝑋, 𝑚𝑋) be an m-space and 𝑚𝑋 satisfy property𝐵. Then for a 
subset A of X, the following properties hold 
(1) A𝑚𝑋 if and only if 𝑚𝑋 − Int = A, 
(2) A is m-Closed if and only if 𝑚𝑋 −Cl(A)=A, 
(3) 𝑚𝑋 − Int(A)𝑚𝑋 and 𝑚𝑋 − Cl(A) is 𝑚𝑋-Closed. 
 

 

3. 𝐏𝐫𝐞 𝑚𝑋 𝐠𝐞𝐧𝐞𝐫𝐚𝐥𝐢𝐳𝐞𝐝 𝐜𝐥𝐨𝐬𝐞𝐝 
 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟑. 𝟏   Let (X, TmX
) on TmX

   generated by 𝑚𝑋-structure. A subset A of X is called 

𝒑𝒓𝒆 𝑚𝑋𝒈𝒆𝒏𝒆𝒓𝒂𝒍𝒊𝒛𝒆𝒅 𝐜𝐥𝐨𝐬𝐞𝐝 (𝑏𝑟𝑖𝑒𝑓𝑙𝑦, 𝑝𝑚𝑋𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑) if 𝑝𝑚𝑋𝐶𝑙(𝐴)𝑈, whenever 

𝐴𝑈 and U is  𝑝𝑟𝑒 𝑚𝑋 𝑜𝑝𝑒𝑛. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟐: Let 𝑋 = {𝑎, 𝑏, 𝑐}. Let 𝑚𝑋 =  {, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑐}} and the corresponding 

topology generated by 𝑚𝑋 structure is TmX
= {, 𝑋, {𝑎}, {𝑐}, {𝑎, 𝑐}, {𝑎, 𝑏}} then pre 

𝑚𝑋Closed set ={, X,{b,c},{c},{a,b},{b}}. Let A ={a ,b}  then A{a,b}, X. Here 

p𝑚𝑋Cl(A)={a,b} {a,b},X. So A is a pre 𝑚𝑋generalized Closed.  
 
𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟑  is a pre𝑚𝑋 generalizedopen set but X is not. 

 

Proof: (i) Since 𝑚𝑋𝐼𝑛𝑡() = subset of any pre-𝑚𝑋open set containing. So,  is pre𝑚𝑋 

generalized open. But X is not contained in any pre𝑚𝑋generalized closed set, so X is not a 

pre𝑚𝑋generalizedopen set.  

 

𝐑𝐞𝐦𝐚𝐫𝐤 𝟑. 𝟒   Finite union of pre𝑚𝑋generalized closed set is not pre𝑚𝑋 generalizedclosed 

set. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟓   Let X ={a, b,c}. Let 𝑚𝑋 = {, X,{a},{a,b},{c},{b}} and the corresponding 

topology generated by 𝑚𝑋 structure is TmX
 ={, X,{a},{c},{a,c},{a,b},{b,c}{b}}then 

pre𝑚𝑋closed set = {, 𝑋, {𝑏, 𝑐}, {𝑎, 𝑏}, {𝑏}, {𝑐}, {𝑎}, {𝑎, 𝑐}}. If 𝐴 = {𝑎, 𝑏}then A is a pre𝑚𝑋 

generalized closed (Example 3.2), B = {𝑎, 𝑐} {𝑎, 𝑐}, 𝑋 and 𝑝𝑚𝑋𝐶𝑙(𝐵) = {𝑎, 𝑐}{𝑎, 𝑐}, then 

A and B are pre 𝑚𝑋 generalized closed sets in TmX
. But 𝐴 𝐵 = 𝑋 is not pre 𝑚𝑋 

generalizedclosed set.   

 

𝐑𝐞𝐦𝐚𝐫𝐤  𝟑. 𝟔  Intersection of two 𝑝𝑟𝑒 𝑚𝑋𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 Closed set is 

not𝑝𝑟𝑒 𝑚𝑋 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 closedset. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟕   Let 𝑋 =  {𝑎, 𝑏, 𝑐},  𝑚𝑋  =  {𝑋, , {𝑏}, {𝑎, 𝑐}{𝑏, 𝑐}}, TmX ={X, , {b},{c},{a, 

c},{b,c}}. Let A = {a,c}  and B= {b,c},  pre 𝑚𝑋Closed set = {, X , {a,c},{a,b}, {b}, 

{a}}then A and B are pre𝑚𝑋 generalizedClosed inTmX
but𝐴𝐵 = {𝑐}is notpre𝑚𝑋 

generalized Closed in TmX
.Since 𝑃 𝑚𝑋𝐶𝑙({𝑐}) = {𝑎, 𝑐} {𝑐}. 
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𝐑𝐞𝐦𝐚𝐫𝐤  𝟑. 𝟖 The collection of all 𝑝𝑟𝑒 𝑚𝑋  𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑  open set with X forms a 𝑚𝑋* 

structure. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟗 If A is pre𝑚𝑋-Closed in X, then it is ap 𝑚𝑋g-Closed. 

 

Proof: Assume A is pre𝑚𝑋-Closed set in X. 

𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴))𝐴 

Suppose A 𝑈 , U being pre 𝑚𝑋 open in X.  

𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴)) 𝑈. 

p𝑚𝑋𝐶𝑙(𝐴) 𝑈 [by Lemma 2.5]. 

 A is p𝑚𝑋𝑔-Closed. 

 

Theorem 3.10 If A is p𝑚𝑋𝑔-Closed set in X then it is a 𝑔𝑝 𝑚𝑋 Closed set. 

 

Proof: Let 𝐴𝑈, U being a 𝑚𝑋open subset of X. Now A being a 𝑝𝑚𝑋𝑔 −closed set 

𝑝 𝑚𝑋𝐶𝑙(𝐴)𝑈, Since every 𝑚𝑋 open set is pre𝑚𝑋–open set .So 𝑝𝑚𝑋𝐶𝑙(𝐴) 𝑈 and any   

𝑝𝑟𝑒 𝑚𝑋opensetUcontaining A. Hence from definition A is a  𝑔𝑝𝑚𝑋  closed set.  

 

 
 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟏𝟏 Let X = {𝑎, 𝑏, 𝑐}. Let𝑚𝑋 = {, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑐}} and the corresponding 

topology generated by 𝑚𝑋 structure is   TmX
= {, 𝑋, {𝑎}, {𝑐}, {𝑎, 𝑐}, {𝑎, 𝑏}} then pre𝑚𝑋Closed 

set = {, 𝑋, {𝑏, 𝑐}, {𝑐}, {𝑎, 𝑏}, {𝑏}. 
Let𝐴 = {𝑎, 𝑏} 𝑡ℎ𝑒𝑛 𝐴 {𝑎, 𝑏}, 𝑋.  𝐻𝑒𝑟𝑒 𝑝 𝑚𝑋𝐶𝑙(𝐴) = {𝑎, 𝑏}{𝑎 , 𝑏},X. So A is a 

pre𝑚𝑋generalized closed. A is also 𝑚𝑋 g Closed set.    

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟏𝟐  Let𝑋 =  {𝑎, 𝑏, 𝑐, 𝑑},  𝑚𝑋 =  {, 𝑋, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑐}} the corresponding 

TmX
=  {, 𝑋, {𝑑}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑏}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}, {𝑎, 𝑏, 𝑐}}, 𝑚𝑋 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 =

 {, 𝑋, {𝑎, 𝑏, 𝑐}, {𝑐, 𝑑}, {𝑎, 𝑑}}, pre𝑚𝑋Closed set= {, X,{a,b,c},{c,d},{a,d},{a,c,d},{c}, {a}, 

{d}}. Let A = {b,d}X then  𝑚𝑋Cl(A)= XX. Then A is 𝑚𝑋g closedbut in TmX
space 

A={𝑏, 𝑑} {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑},X and 𝑃𝑚𝑋𝐶𝑙(𝐴) =  𝑋 𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}.Thus A is 

𝑚𝑋 𝑔 closedbut 𝑛𝑜𝑡 𝑝𝑚𝑋𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟏𝟑 Example (3.11) also shows that every 𝑝𝑚𝑋𝑔closed set is 𝑔𝑝𝑚𝑋  𝑐𝑙𝑜𝑠𝑒𝑑 set 

but example (b) show the converse is not true. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟏𝟒 Let 𝑋 = {𝑎, 𝑏, 𝑐}. Let 𝑚𝑋 =  {, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑐}} and the corresponding 

topology generated by 𝑚𝑋structure is TmX
= {, 𝑋, {𝑎}, {𝑐}, {𝑎, 𝑐}, {𝑎, 𝑏}} then pre𝑚𝑋closed 

set = {, 𝑋, {𝑏, 𝑐}, {𝑐}, {𝑎, 𝑏}, {𝑏}. 𝐿𝑒𝑡 𝐴 = { 𝑏, 𝑐}, 𝑚𝑋𝐼𝑛𝑡(𝐴)  = {𝑐} implies 



Journal of New Results in Science 3 (2013) 38-48                                                                            43 

  

𝐶𝑙(𝑚𝑋𝐼𝑛𝑡(𝐴))  =  𝐶𝑙({𝑐})  = {𝑐}𝐴i.e. A is pre𝑚𝑋closed set, again   A X. Here 

𝑝𝑚𝑋𝐶𝑙(𝐴) = {𝑏, 𝑐}X. So A is a pre𝑚𝑋 generalized closed. 

 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟏𝟓 X ={a, b, c, d}.Let  𝑚𝑋 = {, 𝑋, {𝑎}, {𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} then TmX
={, X, 

{𝑎}, {𝑑}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}}and pre𝑚𝑋 −Closed set = 

{,X,{b,c,d},{a,b,c},{c},{a,c},{b}}.Let 𝐴 = {𝑎, 𝑐, 𝑑}𝑚𝑋Int (A) = A implies  

𝐶𝑙(𝑚𝑋𝐼𝑛𝑡 (𝐴) =  𝑋𝐴 therefore A is not pre𝑚𝑋Closed but 𝐴  𝑋 and 𝑝𝑚𝑋𝐶𝑙(𝐴)  =
 𝑋 𝑋 then A is pre𝑚𝑋 generalized Closed. 

 

𝐋𝐞𝐦𝐦𝐚 𝟑. 𝟏𝟔:For subsets A,B of X, the following properties hold 

(i) If A is 𝑚𝑋-Closed then A is 𝑝𝑚𝑋𝑔-Closed. 

(ii) If 𝑚𝑋 has property B and A is 𝑝𝑚𝑋𝑔 − 𝐶𝑙𝑜𝑠𝑒𝑑  and 𝑚𝑋-open then A is 𝑚𝑋Closed. 

(iii) If A is p𝑚𝑋g-Closed and 𝐴 𝐵 𝑝 𝑚𝑋 𝐶𝑙 (𝐴))then B is p𝑚𝑋g-Closed.  

 

𝑷𝒓𝒐𝒐𝒇: To prove (i)  Let A be a 𝑚𝑋-Closed set in (X,𝑚𝑋).To prove A is p𝑚𝑋g-Closed set, 

Let A U , U being a pre 𝑚𝑋-open set. To prove p𝑚𝑋Cl(A)U. p𝑚𝑋Cl(A))𝑚𝑋− Cl(A) 

U [since A is 𝑚𝑋Closed] 

𝑝𝑚𝑋𝐶𝑙(𝐴))𝑈. 

A is 𝑝𝑚𝑋𝑔 −Closed.  

 

 (ii) To prove A is 𝑚𝑋-Closed i.e. To prove 𝑚𝑋− Cl(A) = A [Reference 17] It is obvious that 

A 𝑚𝑋- 𝐶𝑙(𝐴).To prove 𝑚𝑋 − 𝐶𝑙(𝐴)𝐴: 𝐴 𝐴 and A is p𝑚𝑋g-Closed and 𝑚𝑋-open. 

p𝑚𝑋Cl((A)) A 𝑚𝑋- Cl(A) A [since A is 𝑚𝑋-open, we have 𝑚𝑋𝑖𝑛𝑡(𝐴) = A] 𝑚𝑋-

Cl(A) = A and hence A is 𝑚𝑋-Closed. 

 

(iii)  To prove 𝑚𝑋𝐶𝑙(𝐵) −  𝐵 [𝑝𝑚𝑋𝐶𝑙 (𝐴)] −  𝐴 . 

since 𝑝𝑚𝑋𝐶𝑙(𝐴)  −  𝐴 contains no nonempty p𝑚𝑋g-closed set neither does p𝑚𝑋Cl (B) − B. 

Therefore B is p𝑚𝑋g -closed.  

 

𝑳𝒆𝒎𝒎𝒂 𝟑. 𝟏𝟕:  A subset A of X is p𝑚𝑋g -open if and only if F p𝑚𝑋𝐶𝑙(𝐴)whenever F A 

and F is 𝑚𝑋-Closed. 

 

𝐏𝐫𝐨𝐨𝐟 ∶ Assume that A is 𝑝𝑚𝑋𝑔 − 𝑜𝑝𝑒𝑛 set in X. Then 𝐴𝑐 is p𝑚𝑋g -Closed set in 

X. Let F be 𝑖𝑠 𝑝mX𝑔 − 𝐶𝑙𝑜𝑠𝑒𝑑 and F A. Then 𝐹𝑐 is p𝑚𝑋g -open and 𝐴𝑐𝐹𝑐.  So 

[𝑚𝑋Cl(𝐴𝑐)] 𝐹𝑐[𝑚𝑋𝐶𝑙(𝐴)]𝑐𝐹𝑐.Thus F p𝑚𝑋𝐶𝑙 (A) 

Conversely assume that 𝐹  𝑝𝑚𝑋𝐶𝑙 (𝐴)whenever F is p𝑚𝑋g–Closed 

and F A. 

To prove that 𝐴𝑐  is p𝑚𝑋g -Closed . Let G be a p 𝑚𝑋g - open set and 𝐴𝑐G. 

Now 𝐺𝑐 is p𝑚𝑋g -Closed. 𝐺𝑐(𝐴𝑐 )c= A By hypothesis G [𝑃𝑚𝑋𝐼𝑛𝑡(A)]c 

Implies G Ê[P𝑚𝑋Cl(A)]c and hence 𝐴𝑐is p𝑚𝑋g -closed. Thus A is p𝑚𝑋g -open. 

 

𝐂𝐨𝐫𝐨𝐥𝐥𝐚𝐫𝐲 𝟑. 𝟏𝟖  For subsets A, B of X the following properties hold: 

(i) If A is 𝑚𝑋-open then A is p𝑚𝑋g -open. 

(ii) If 𝑚𝑋 has property B and A is p𝑚𝑋g -open and 𝑚𝑋-Closed then A is 𝑚𝑋open. 

(iii) If A is p𝑚𝑋g -open and p𝑚𝑋Cl (A) B A then B is p𝑚𝑋g –open. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟏𝟗  For a subset A of X the following properties are equivalent.   

(1) A is 𝑝𝑚𝑋 𝑔 -Closed;  
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(2) 𝑚𝑋𝐶𝑙(𝐴)–  𝐴  does not contain any non empty 𝑚𝑋-Closed set; 

(3) 𝑚𝑋 − 𝐶𝑙(𝐴)–  𝐴 is 𝑝𝑚𝑋 𝑔 -open.  

 

𝑷𝒓𝒐𝒐𝒇: (𝟏)(𝟐) 
Suppose that F is non-empty p𝑚𝑋g -Closed subset of𝑝 𝑚𝑋  𝐶𝑙(𝐴) −𝐴.Now F𝑝𝑚𝑋𝐶𝑙 (𝐴)  −
 𝐴.Then 𝐹 𝑝𝑚𝑋𝐶𝑙 (𝐴)𝐴𝑐 [since𝑝𝑚𝑋𝐶𝑙 (A)−A = 𝑝𝑚𝑋𝐶𝑙 (A)𝐴𝑐], F p𝑚𝑋𝐶𝑙 (A) and 

F𝐴𝑐 .Since 𝐹𝑐 is 𝑝𝑚𝑋𝑔 -open set.  

A is p𝑚𝑋g–closedp𝑚𝑋Cl (A) Fc. F [p𝑚𝑋Cl (A)]c 

Hence F [p𝑚𝑋𝐶𝑙 (A)] [p𝑚𝑋Cl (A)]c= . 

F = .Thus 𝑝𝑚𝑋𝐶𝑙 (𝐴)  −  𝐴 contains no nonempty 𝑝𝑚𝑋𝑔 -closed set.  

Conversely assume that p𝑚𝑋Cl (A)  −A contains no nonempty 𝑚𝑋−closed set. 

Let A G, G is p𝑚𝑋g -open. Suppose that p𝑚𝑋Cl(A)   is not contained in G. Then 

Then[pmXCl(A)] 𝐺𝑐is a non-empty p𝑚𝑋gClosed set of p𝑚𝑋Cl(A) -A which is 

contradiction. A is p𝑚𝑋g -Closed.  

 

(2) (3) Assume that p𝑚𝑋Cl(A) -A contains no nonempty p𝑚𝑋g -Closed set. 

Let A G is p𝑚𝑋g -open. Suppose that 𝑝𝑚𝑋𝐶𝑙(𝐴)is contained in G.Then 𝑝𝑚𝑋𝐶𝑙(𝐴)𝐺𝑐 is 

empty.It is 𝑚𝑋 Closed set i.e. p𝑚𝑋𝐶𝑙(𝐴)- A is pre 𝑚𝑋 open. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟎 A subset A of X is 𝑝𝑚𝑋𝑔-Closed  𝑖𝑓𝑓 [p𝑚𝑋𝐶𝑙(𝐴)]F = whenever 

𝐴 𝐹 =  and F is𝑚𝑋-Closed. 

 

𝐏𝐫𝐨𝐨𝐟 ∶Assume that A is 𝑝𝑚𝑋𝑔 -Closed. By definition 𝑝𝑚𝑋𝐶𝑙 (𝐴)) 𝑈 and also 𝐹 𝑈 

i.e.[𝑝𝑚𝑋𝐶𝑙 (𝐴)] −  𝐹 =  isp𝑚𝑋g -Closed. 

 F is 𝑚𝑋-Closed. 

Conversely assume that p𝑚𝑋Cl (A) - A is 𝑚𝑋 closed. By the abovetheorem p𝑚𝑋Cl (A) − A 

contains no nonempty Closed set i.e. p𝑚𝑋𝐶𝑙(𝐴)- 𝐴 =  . 
 A is 𝑝𝑚𝑋𝑔 -Closed. 

 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧 𝟑. 𝟐𝟏   Let (X, TmX
) on TmX

  space generated by 𝑚𝑋-structure.A subset A of X 

is called pre𝑚𝑋generalized Closed set relative to B if there exist a 𝑚𝑋open set U where AU 

such that B P𝑚𝑋Cl(A)  B  U. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟐Suppose that B  A, B is a p𝑚𝑋g-Closed set relative to A and that A is a 

p𝑚𝑋g-Closed subset of X. Then B is p𝑚𝑋g-Closed relative to X. 

 

Proof. Let B U and suppose that U is 𝑚𝑋open set in X. Then BAU and hence 

𝑃𝑚𝑋𝐶𝑙 (𝐵)  𝐴  𝑈. It follows that𝐴 𝑃𝑚𝑋𝐶𝑙(𝐵) 𝐴 𝑈 and 

𝐴𝑈(𝑋 –  𝑃𝑚𝑋𝐶𝑙(𝐵).Since A is pre𝑚𝑋g-Closed in X, we 

ℎ𝑎𝑣𝑒 𝑃𝑚𝑋𝐶𝑙(𝐴) 𝑈(𝑋 –  𝑃𝑚𝑋𝐶𝑙𝐵) . 

𝑃𝑚𝑋𝐶𝑙(𝐵)𝑃𝑚𝑋𝐶𝑙(𝐴) 𝑈 (𝑋 −  𝑃𝑚𝑋𝐶𝑙 (𝐵) ) 

 

𝐂𝐨𝐫𝐨𝐥𝐥𝐚𝐫𝐲 𝟑. 𝟐𝟑 Let A be a 𝑝𝑚𝑋𝑔-Closed set and suppose that F is a p𝑚𝑋Closed set. Then 

𝐴  𝐹 is a 𝑝𝑚𝑋𝑔- Closed set. 

 

Proof: AF is p 𝑚𝑋 Closed in A and hence p𝑚𝑋g-Closed in A applying theorem 3.20.  
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𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟒  Let A Y X and suppose that A is p𝑚𝑋g-Closed in X. Then A is p𝑚𝑋g-

Closed relative to Y. 

 

Proof: Let AYU and suppose that U is 𝑚𝑋open in X. Then AU and hence P𝑚𝑋Cl(A) 

U. It follows   that Y 𝑃𝑚𝑋𝐶𝑙(𝐴) Y U. 

 

Theorem 3.25 Let (X, TmX
) be a compact topological space and suppose that A is a p𝑚𝑋g-

Closed subset of X. Then A is compact. 

 

Proof: Let S be an open cover of A. Then 𝑚𝑋𝐶𝑙(𝐴)S since A is p𝑚𝑋g-Closed. 

But 𝑚𝑋𝐶𝑙(𝐴)is compact and it follows that A 𝑚𝑋𝐶𝑙(𝐴)𝑈1   ... 𝑈𝑛 for some 𝑈𝑖𝑆.  
 

𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟑. 𝟐𝟔 Let (X, TmX
) be a normal space and suppose that Y is a P𝑚𝑋g-closed subset 

of X. Then (Y,Y TmX
) is normal. 

 

Proof: Let E and F be 𝑚𝑋Closed in X and suppose that (𝑌𝐸)(𝑌𝐹) = . Then 𝑌 𝑋 −
 (𝐸 𝐹) TmX.

 and hence 𝑚𝑋𝐶𝑙(𝑌)  𝑋 − (𝐸 𝐹). 

Thus (𝑚𝑋𝐶𝑙(𝑌)𝐸) (𝑚𝑋𝐶𝑙(𝑌)𝐹)  = . Since (X, TmX
) is normal, there exist 𝑚𝑋 open  

disjoint sets 𝑈1and 𝑈2 such that 𝑚𝑋Cl(Y) E 𝑈1and 𝑚𝑋Cl(Y) F𝑈2. It follows   that 

𝑌𝐸 𝑈1𝑌 𝑎𝑛𝑑 𝑌𝐹𝑈2𝑌.  
 
𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟕. If (X, TmX

) is pre𝑚𝑋regular and if A is compact, then A is p𝑚𝑋g-Closed.     

 

Proof: Suppose that A U TmX
. Then there exists an 𝑉 TmX

  such that A V 

𝑚𝑋𝐶𝑙(𝑉)𝑈 and it follows that 𝑃𝑚𝑋𝐶𝑙(𝐴)𝑈. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟖  If (X, TmX
) is pre𝑚𝑋regular and locally compact and if A is a p𝑚𝑋g-Closed 

subset of X, then A is locally 𝑚𝑋compact in the relative topology.  

 

Proof: Let  𝑥𝐴. Then xVX where V is a 𝑚𝑋compact neighborhood of x.Since (X, TmX
) 

is pre 𝑚𝑋regular, there exists an  U TmX
  such that 𝑥𝑈𝑚𝑋𝐶𝑙(𝑈)𝑉.Now 𝐴 𝑚𝑋𝐶𝑙(𝑈) 

is a neighborhood of x in A and is p𝑚𝑋g-Closed in X by corollary 3.23.By theorem 3.24, A 

𝑚𝑋𝐶𝑙(𝑈) is p𝑚𝑋g-Closed in V and therefore 𝑚𝑋compact by theorem 3.25. 

 

𝐓𝐡𝐞𝐨𝐫𝐞𝐦 𝟑. 𝟐𝟗 If (X, TmX
) is normal and F  A =  where F is p𝑚𝑋Closed and A is p𝑚𝑋g-

Closed, then there exist disjoint𝑚𝑋open sets 𝑈1 and 𝑈2 such that F 𝑈1and  𝐴 𝑈2. 

 

𝐏𝐫𝐨𝐨𝐟: 𝐴 𝑋 − 𝐹TmX
and hence 𝑃𝑚𝑋𝐶𝑙(𝐴) 𝑋 −  𝐹.Thus 𝑃𝑚𝑋𝐶𝑙(𝐴)𝐹 =  .Now 

apply theorem 3.26. 

 

 

4. 𝐏𝐫𝐞 𝑚𝑋 𝐠𝐞𝐧𝐞𝐫𝐚𝐥𝐢𝐳𝐞𝐝 ∗  𝐜𝐥𝐨𝐬𝐞𝐝 𝐬𝐞𝐭 

 
Definition 4.1 Let (X, TmX

) on TmX
  space generated by 𝑚𝑋-structure. A subset A of X is 

called Pre 𝑚𝑋generalized * Closed set (briefly, p𝑚𝑋g*-Closed) if 𝑝𝑚𝑋𝐶𝑙(𝐴)Ê𝑈, whenever 

AU and U is  pre 𝑚𝑋open set. 
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Example4.2Let 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑}. Let 𝑚𝑋 =  {, 𝑋, {𝑎}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}} and the 

corresponding topology generated by 𝑚𝑋 structure is   TmX
=

{, 𝑋, {𝑎}, {𝑐}, {𝑎, 𝑐}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}}. Let 𝐴 = {𝑎} be any sub set of X and U={a,b} pre 

𝑚𝑋open set i.e. AU then  Clearly P𝑚𝑋𝐶𝑙(𝐴) = {𝑎, 𝑏, 𝑑}Ê𝑈. So A is a Pre 𝑚𝑋 generalized*    

Closed set. 

 

𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟒. 𝟑 A Subset A of X is a Pre 𝑚𝑋 generalized * Closed set 𝑖𝑓𝑓𝑝𝑚𝑋𝐶𝑙(𝐴)  =  𝑋 

 

Proof: Let U𝑚𝑋P be a pre 𝑚𝑋open set .Since A is pre 𝑚𝑋 generalized* Closed set then 

AU whenever p𝑚𝑋𝐶𝑙(𝐴)Ê𝑈.Again 𝑋𝑚𝑋𝑃 then  𝑝𝑚𝑋𝐶𝑙(𝐴)Ê𝑋    but 𝑝𝑚𝑋𝐶𝑙(𝐴)𝑋 

which implies 𝑝𝑚𝑋𝐶𝑙(𝐴)  =  𝑋. 
By definition converse part is obvious.  

 

Theorem 4.4.Every 𝑚𝑋 closed and 𝑚𝑋 dense set is pre 𝑚𝑋generalized * closed set. 

 

Proof: Let A is 𝑚𝑋 dense in X then 𝑚𝑋𝐶𝑙(𝐴)  =  𝑋 .Also A is 𝑚𝑋Closed then A= 

𝑚𝑋𝐶𝑙(𝐴)implies 𝑝𝑚𝑋𝐶𝑙(𝐴) = p𝑚𝑋Cl(𝑚𝑋𝐶𝑙(𝐴)) =p𝑚𝑋𝐶𝑙(𝑋) = X.By Theorem 4.3 A is 

Pre𝑚𝑋generalized * Closed set. 

 

𝑻𝒉𝒆𝒐𝒓𝒆𝒎 𝟒. 𝟓. 
(i) Xis a pre 𝑚𝑋generalized *  Closed set but  is not 

(ii) Arbitrary union of pre 𝑚𝑋generalized *  Closed set is a pre 𝑚𝑋generalized *  Closed set 

if it is contained in any pre 𝑚𝑋 open set.  

(iii) Finite union of pre𝑚𝑋generalized *  Closed set is a pre 𝑚𝑋generalized *  Closed set if it 

is contained in any pre 𝑚𝑋 open set. 

(iv) Arbitrary Intersection of pre 𝑚𝑋generalized *  Closed set is a pre 𝑚𝑋generalized *  

Closed set .   

 

𝐏𝐫𝐨𝐨𝐟: (i) Since 𝑝𝑚𝑋𝐶𝑙(𝑋)  =  𝑋subset of any pre 𝑚𝑋 open set containing X. So,X is a pre 

𝑚𝑋generalized *  Closed set. But  is not contained in any pre 𝑚𝑋 open set, so  is not a pre 

𝑚𝑋generalized *  Closed set.  

 

(ii) Let if possible {Ai : iI} be an arbitrary collection of p 𝑚𝑋generalized* Closed sets. 

Let𝐴𝑖{𝐴𝑖 ∶  𝑖 𝐼}𝑈, a pre 𝑚𝑋 open subset of X. Since {𝐴𝑖 : i I}is an arbitrary 

collection of p𝑚𝑋generalized* Closed set , so, {𝑃𝑚𝑋𝐶𝑙(𝐴𝑖): 𝑖𝐼}𝑈 . 

i.e. {𝑃𝑚𝑋𝐶𝑙( 𝐴𝑖): 𝑖 𝐼}Ê{𝑃𝑚𝑋𝐶𝑙(𝐴𝑖): 𝑖 𝐼}Ê𝑈 [1] i.e. arbitrary union of 

p𝑚𝑋generalized* Closed set is a p𝑚𝑋generalized* Closed set if it is contained in any pre 𝑚𝑋  

open set. 

 

(iii) Let if possible {𝐴𝑖: i = 1, 2, ., n }be a finite collection of pre𝑚𝑋generalized *  Closed 

sets. Let 𝐴𝑖{𝐴𝑖: i = 1, 2, ., n } U, a pre 𝑚𝑋 open subset of X. Since {𝐴𝑖: i = 1, 2, ., n }is 

a finite collection of pre 𝑚𝑋generalized *   Closed set , 𝑠𝑜, {𝑃𝑚𝑋𝐶𝑙(𝐴𝑖): i = 1, 2, ., n } ÊU . 

i.e. {𝑃𝑚𝑋𝐶𝑙(𝐴𝑖 ): 𝑖 = 1, 2, . , 𝑛}= {𝑃𝑚𝑋𝐶𝑙(𝐴𝑖  ∶  𝑖 =  1, 2, . , 𝑛)}Ê𝑈 i.e. finite union of 

pre 𝑚𝑋generalized * Closed set is a pre 𝑚𝑋generalized *  Closed set if it is contained in any 

Pre 𝑚𝑋 open set.  

 

(iv) Let if possible {𝐴𝑖: iI} be an arbitrary collection of pre 𝑚𝑋generalized *   Closed sets. 

Let A = {𝐴𝑖: iI} U a pre 𝑚𝑋 open set. If all {Ai: iI}Ui, some independent pre 𝑚𝑋 
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open set then {𝐴𝑖: iI}=, a pre 𝑚𝑋generalized *   Closed set. Now let if possible {𝐴𝑖: 

iI}  = , then {𝐴𝑖: iI} U implies {𝐴𝑖: iI} U. Since {𝐴𝑖: iI} is an arbitrary 

collection of pre 𝑚𝑋generalized *  Closed sets, 𝑃𝑚𝑋𝐶𝑙{𝐴𝑖  ∶  𝑖𝐼}Ê𝑈. Now {𝐴𝑖: iI}  

{𝐴𝑖: iI}. So, 𝑃𝑚𝑋𝐶𝑙{{𝐴𝑖  ∶  𝑖𝐼}}  =   𝑃𝑚𝑋𝐶𝑙{𝐴𝑖  ∶  𝑖𝐼} Ê𝑈. So, arbitrary intersection 

of  pre𝑚𝑋generalized *  Closed set is a pre 𝑚𝑋generalized *  Closed set.  

 

Remark 4.6. The collection ofpre 𝑚𝑋generalized *  Closed set with  forms  a Alekxendroff 

space. 

 

Example 4.7. Let 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑}. Let 𝑚𝑋 =  {, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}} and the corresponding 

topology generated by𝑚𝑋structure is   TmX
= {, 𝑋, {𝑎}, {𝑎, 𝑐}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}} and pre 

𝑚𝑋Closed set ={X, , {𝑏, 𝑐, 𝑑}, {𝑏, 𝑑}, {𝑐, 𝑑}, {𝑑}} . Let 𝐴 = { 𝑎, 𝑏}and B ={a,c} be any sub 

set of X and 𝑈 = {𝑎, 𝑏, 𝑐} pre 𝑚𝑋 open set i.e. AU and BU  then  Clearly 𝑃𝑚𝑋𝐶𝑙(𝐴) = 

XÊU and 𝑃𝑚𝑋𝐶𝑙(𝐵) = 𝑋Ê𝑈 .Then 𝐴𝐵 = {𝑎, 𝑏, 𝑐}𝑈 then 𝑝𝑚𝑋𝐶𝑙(𝐴 𝐵) = 𝑋Ê𝑈 .So 

AB is a Pre 𝑚𝑋 generalized* Closed set.Again AB={a}U and 𝑃𝑚𝑋𝐶𝑙(𝐴𝐵) =  𝑋 =
𝑃𝑚𝑋𝐶𝑙(𝐴) 𝑃𝑚𝑋𝐶𝑙(𝐵) = 𝑋 𝑋 =  𝑋Ê𝑈. Hence AB is Pre 𝑚𝑋 generalized* Closed.  

 

Theorem 4.8 The intersection of two P𝑚𝑋g*-Closed set is P𝑚𝑋g*-Closed set in (X, TmX
). 

 

Proof: Let A and B be any two P𝑚𝑋g*--Closed sets in (X, TmX
). To prove AB is P𝑚𝑋g*-

Closed set. Let G be Pre 𝑚𝑋-open set such that A B G A G and B G. Since A and 

B are P𝑚𝑋g*-Closed sets, 𝑃𝑚𝑋𝐶𝑙(𝐴)ÊG and 𝑚𝑋𝐶𝑙(𝐵) Ê𝐺 , 𝑃𝑚𝑋𝐶𝑙(𝐴)𝑃𝑚𝑋𝐶𝑙(𝐵)Ê𝐺 . 

Hence 𝑃𝑚𝑋𝐶𝑙(𝐴 𝐵)Ê𝐺. 
 

Remark 4.9 Union of two nonP𝑚𝑋g*-Closed set may be P𝑚𝑋g*-Closed. 

 

Example 4.10 Let 𝑋 = {𝑎, 𝑏, 𝑐}.Let 𝑚𝑋 = {, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑐}} then 

TmX={, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑐}, {𝑎, 𝑏}}, Pre 𝑚𝑋Closed set = {, 𝑋, {𝑏, 𝑐}, {𝑎, 𝑐}, {𝑏}, {𝑐}}.Let 𝐴 =

{𝑎} {𝑎}, {𝑎, 𝑐}, {𝑎, 𝑏}, X. 𝑃𝑚𝑋𝐶𝑙(𝐴)  = {𝑎, 𝑐}Ê {𝑎, 𝑏}, 𝑋 and B={b} {𝑏}, {𝑎, 𝑏}, 𝑋 then 

𝑃𝑚𝑋𝐶𝑙(𝐵) = {b} Ê {a,b},X. But  𝐴𝐵 = {𝑎, 𝑏}{𝑎, 𝑏}, 𝑋, p 𝑚𝑋Cl(AB) = X 

Ê {𝑎, 𝑏}, 𝑋.Here A and B are not P𝑚𝑋g*-Closed set but their union is P𝑚𝑋g*-Closed set. 

 

Theorem 4.11 Every Pre𝑚𝑋generalized * Closed set is 𝑚𝑋generalized * Closed set. 

 

Proof: Follows from definition 4.1 and Lemma 2.18[15].  
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