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ABSTRACT 

The aim of this research  introduced & investigate the notation of SD- closed set by using 

standard b- closed set and generalised closed sets. The basic characteristics of SD — closed set – 

are obtained & discuss the relationships between SD- closed set. 

 

1.PRELIMINARIES 

∳ 1.1   Introduction 

In this section , we reviewed some of the preliminary concepts that we need in our work. This 

section contains two sections , in section one we recalled some fundamental definitions, and 

examples about some closing  set. 
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The definitions of generalised closed sets are provided in chapter two. 

∳ 1.2  Some closed sets 

A variety of generalisation of sets were studied recently. The closure operator cl and the inner int 

have been used to define four of these concepts in a similar way. A variety of generalisation of 

sets were studied in recent years. The closure operator cl and the inner int were used to define 

four of these concepts in a similar way.. 

Definition(1.2.1) [20] 

A  subset 𝑆   of a topological space (𝑥, 𝜏) was named  𝛼 − 𝑜𝑝𝑒𝑛  if 𝑆 ⊂ 𝑖𝑛𝑡(𝑐𝑙(𝑖𝑛𝑡𝑆)). 

We denote the classes of these sets in a space (𝑥, 𝜏) by 𝜏 , that was greater than τ and closes in 

arbitrary union. 

Definition(1.2.2)[20] 

Complementary of 𝛼 − 𝑜𝑝𝑒𝑛  set was named 𝛼 𝑐𝑙𝑜𝑠𝑒𝑑 , we designate the classes of these sets in 

a space (𝑥, 𝜏) by ℱ . 

Remark(1.2.3)[20] 

       𝜏   is a topology on 𝑋. 

Example(1.2.4): 

          Suppose "𝑋 =  {1,2,3}". Define a topology   𝜏 = " 𝑋, ∅, {1}, {2}, {1,2} "  on 𝑋, then  ℱ =

 𝑋, ∅, {1,3}, {2,3}, {3} . 

Now 𝜏 =  𝑋, ∅, {1}, {2}, {1,2}     and  ℱ = 𝑋, ∅, {1,3}, {2,3}, {3}  

Definition(1.2.5)[18] 

       A  subset 𝑆  of a topological space (𝑥, 𝜏)  was named 𝑠𝑒𝑚𝑖 − 𝑜𝑝𝑒𝑛 unless 𝑆 ⊂ 𝑐𝑙(𝑖𝑛𝑡𝑆). 

    We denote the classes of those sets in a space (𝑥, 𝜏) by 𝑆𝑂(𝑋), which is larger 𝜏 and closed 

under forming arbitrary unions. 

Remark(1.2.6)[18] 

SO(X) does not have to be a structure on X, however the intersections of two semi open sets 

was semi open. 

Definition(1.2.7)[18] 
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          The complete of a semi open sets was named semi closed set. We denote the classes of 

these sets in a space (𝑥, 𝜏) by 𝑆𝐶(𝑋). 

Example(1.2.8) 

           Suppose"  𝑋 =  {1,2,3}". Denote a topology  𝜏 = " 𝑋, ∅, {1}, {2}, {1,2} "  on 𝑋,  then ℱ =

 𝑋, ∅, {1,3}, {2,3}, {3} . Now, 𝑆𝑂(𝑋) =  𝑋, ∅, {1}{2}, {1,2}{1,3}, {2,3} , and                  

𝑆𝐶(𝑋) = 𝑋, ∅, {1}, {2}, {3}, {1,3}, {2,3} . 

Definition(1.2.9) [19] 

              the sub set 𝑆 of a topological space (𝑥, 𝜏) was named preopen unless 𝑆 ⊂ 𝑖𝑛𝑡(𝑐𝑙 (𝑆)). 

We denote the classes of these sets in a space (𝑥, 𝜏) by 𝑃𝑂(𝑋), which is greater than and closes 

beneath to make random unions 

Remark(1.2.10) [19] 

           it's really larger & closer than PO(X) does not have to be a topologies on X in generally; 

rather, the intersections of a preopen set as well as an opened set was preopen. under the guise of 

forging arbitrary unions. 

 

 

Definition (1.2.11) [19] 

        Preclosed would be the complement of a preopen set. The categories of these sets in a space 

(x,) are denoted by PC (X). 

 

 

Example (1.2.12)  

                   Suppose"𝑋 = {1,2,3}". Define a topology                             "𝜏 =

𝑋, ∅, {1}, {2}, {1,2} " on 𝑋. 

Then   ℱ = 𝑋, ∅, {1,3}, {2,3}, {3} . 

Now, 𝑃𝑂( 𝑋) = 𝑋, ∅, {1}, {2}, {1,2}     and  

𝑃𝐶(𝑋) = 𝑋, ∅, {1,3}, {2,3}, {3}  
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Definitions (1.2.13)  [21] 

     A   subset 𝑆  of a topological space (𝑥, 𝜏) was called 𝑠𝑒𝑚𝑖 − 𝑝𝑟𝑒𝑜𝑝𝑒𝑛  if 𝑆 ⊂

𝑐𝑙(𝑖𝑛𝑡 𝑐𝑙(𝑥) ). Abd El-Monsef et al.[1] coined the termβ -open to describe this notion. 

   SPO(X), which would be larger than  τ and closed under generating arbitrary unions, denotes 

the classes of these sets in a space(x,τ). 

Remark (1.2.14)  [21] 

SPO(X) does not have to exist topologies on X in general; rather, the intersections of a semi 

preopen sets and an opened set was semi preopen. 

Definition (1.2.15)  [21] 

Semi preclosed seems to be the complement of a semi preopen set. SPO (X)is used to denote the 

classes of these set in a space "(x,τ)". 

Example (1.2.16) 

                    Suppose"𝑋 =  {1,2,3}". Define a topology                                   𝜏 =

" 𝑋, ∅, {1}, {2}, {1,2} " on 𝑋, then  ℱ = 𝑋, ∅, {1,3}, {2,3}, {3} .  Now 𝑆𝑃𝑂(𝑋) =

𝑋, ∅, {1}, {2}, {1,2}, {1,3}, {2,3}  and  

𝑆𝑃𝐶(𝑋) = 𝑋, ∅, {1}, {2}, {3}, {1,3}, {2,3}  . 

 

Proposition (1.2.17) [21] 

A semi-preopen set seems to be the intersect of a semi opened & a preopen sets. 

Proposition (1.2.18) [21] 

The following are comparable for a space (x,τ) andx∈X: 

(a) {𝑥} ∈ 𝑆𝑃𝑂(𝑋) 

(b) {𝑥} ∈ 𝑃𝑂(𝑋) 

 

∳ 1.3  Generalized closed sets 

Definition(1.3.1) 

The subset A of the space(x,τ) was referred to as 
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(i) Unless "spcl(A)⊂U" every time "A⊂U" and U are opened  in (x,) a generally semi 

proclosed (momentarily gsp-closed) set [17]. The gsp open set seems to be the 

complement of the gsp closing sets. 

(ii) unless "cl(A)⊆U" when" A⊆U" & U are sg-opened  in (x,), the set is g-closed 

[15]. The g-open set is indeed the complement of the g-closed set. 

(iii) Unless "cl(A)⊆U" whenever "A⊆U" & U are g-open in  (x,τ), the set seems to be 

an A-closed set [16]. A-open set is the complement to A-closed set. 

(iv) Unless "scl(A)⊆U" whenever "A⊆U "& U are A-opened in (x,τ), the set was B 

closed [16]. The B-opened set seems to be the complement of the B-closed set. 

(v) unless "cl(A)⊆U∋A⊆U " &  U is B-opened in  (x,τ), the set was g closed [16]. The 

g-open set seems to be the complement of the g-closed set. 

 

Description (1.3.2) 

The  subset  𝐴  of a space (𝑥, 𝜏) was alleged to be regular closed [3] unless" 𝐴 = 𝑐𝑙(𝑖𝑛𝑡(𝐴)) 

". The complement of regular closed set was named regular open set;   

identification (1.3.3) 

       A  subset 𝐴 of space (𝑥, 𝜏) is alleged to be 𝑏 − 𝑐𝑙𝑠𝑒𝑑  [4] unless 𝐼𝑛𝑡 𝑐𝑙(𝐴) ∩

𝑐𝑙(𝑖𝑛𝑡(𝐴)) ⊂ 𝐴 . The complement of   𝑏 − 𝑐𝑙𝑠𝑒𝑑  set was named  𝑏 − 𝑜𝑝𝑒𝑛 set. 

 

identification (1.3.4) 

                A  subset 𝐴 of space (𝑥, 𝜏) is alleged to be 

1-   generalized   semi close  ( the summary   𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑  )   [8]   unless 𝑠𝑐𝑙 (𝐴) ⊆ 𝑈  even 

when  𝐴 ⊆ 𝑈  & 𝑈 was opened in (𝑥, 𝜏). Complementary of  𝑔𝑠 − 𝑐𝑙𝑠𝑒𝑑  set was named 

𝑔𝑠 − 𝑜𝑝𝑒𝑛 set ; 

2-     Semi-Generalized  close (the summery 𝑠𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 )  [6]  unless 𝑠𝑐𝑙(𝐴) ⊆ 𝑈  even when 

𝐴 ⊆ 𝑈 and   𝑈   being  𝑠𝑒𝑚𝑖 − 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏).    Complementary 𝑠𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑   set was 

named  𝑠𝑔 − 𝑜𝑝𝑒𝑛 set ; 
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3-     Regular-Generalized  close ( the summery 𝑟𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑) [7] unless "𝑐𝑙(𝐴) ⊆ 𝑈" even 

when ""𝐴 ⊆ 𝑈 and 𝑈 was 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 − 𝑜𝑝𝑒𝑛 in 𝑋. Complementary of  𝑟𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was 

named 𝑟𝑔 − 𝑜𝑝𝑒𝑛 set; 

4-    generalized  𝑝𝑟𝑒 − 𝑐𝑙𝑜𝑠𝑖𝑛𝑔  (the summery 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑)  [9].unless" 𝑝𝑐𝑙(𝐴)  ⊆ 𝑈" when 

"𝐴 ⊆ 𝑈" and 𝑈 was  𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). Complementary of 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝑔𝑝 −

𝑜𝑝𝑒𝑛 set; 

5-   generalized   𝛼 − 𝑐𝑙𝑜𝑠𝑒𝑑  (the summery 𝑔𝛼 − 𝑐𝑙𝑜𝑠𝑒𝑑 )  [10] unless "𝑎𝑐𝑙(𝐴) ⊆ 𝑈" when 

"𝐴 ⊆ 𝑈" & 𝑈 was 𝛼 − 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). Complementary of 𝑔𝛼 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝑔𝛼 −

𝑜𝑝𝑒𝑛 set; 

6-    𝛼 − 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 closing ( briefly 𝛼𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑)  [11] unless" 𝑎𝑐𝑙(𝐴) ⊆ 𝑈" when  "𝐴 ⊆

𝑈" & 𝑈 was 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). Complementary of 𝛼𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝛼𝑔 − 𝑜𝑝𝑒𝑛 set; 

7-   Generalized 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑  (the summery 𝑔𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑) [12]  unless "𝑏𝑐𝑙(𝐴) ⊆ 𝑈" when 

"𝐴 ⊆ 𝑈" &  𝑈 is 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). Complementary of 𝑔𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝑔𝑏 − 𝑜𝑝𝑒𝑛 

set; 

8- 𝛿 − 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 closed ( briefly  𝛿𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑)  [13] unless "𝛿𝑐𝑙(𝐴) ⊆ 𝑈" when  "𝐴 ⊆

𝑈" & 𝑈 is 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). Complementary𝛿𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝛿𝑔 − 𝑜𝑝𝑒𝑛 set; 

 

Definition (1.3.5) 

A  subset   𝐴  of a space (𝑥, 𝜏) is said to be a generalized closed ( 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑) set [5]Unless" 

𝑐𝑙(𝐴) ⊆ 𝑈" even when "𝐴 ⊆ 𝑈"&   𝑈  being open in 𝑋. The complement of 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 set 

was named 𝑔 − 𝑜𝑝𝑒𝑛 set. 

 

Identification (1.3.6) 

the  subset   𝐴  of a space (𝑥, 𝜏) was called to be a regular 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 ( 𝑟𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑) set [2] 

unless "𝑟𝑐𝑙(𝐴) ⊆ 𝑈" when "𝐴 ⊆ 𝑈" &  𝑈  was 𝑏 − 𝑜𝑝𝑒𝑛 in (𝑥, 𝜏). complementary of 

𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was named 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑜𝑝𝑒𝑛 set. 

 

2.SD-CLOSED SETS 
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∳  2.1     Introduction 

         This section includes definition of 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set with its properties and its relationship 

with 𝛼 − 𝑜𝑝𝑒𝑛, 𝑠𝑒𝑚𝑖 − 𝑜𝑝𝑒𝑛, 𝑝𝑟𝑒𝑜𝑝𝑒𝑛, 𝑠𝑒𝑚𝑖 − 𝑝𝑟𝑒𝑜𝑝𝑒𝑛. 

 

∳ 2.2   SD-closed sets 

        The main concern of this section is to introduce the concept  of 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set, and give 

some example and properties a bout it.  

 

Now, we start with the description that follows.  

 

Definition (2.2.1) 

         A subset 𝐴 of a topological space (𝑥, 𝜏) was alleged to be𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set unless 𝐴 is 

generalized closed set and 𝐴 is 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑. SDC(x) is used to represent the categories 

of these sets in space(x,τ). 

 

Example (2.2.2) 

    Suppose "𝑋 =  {𝑎, 𝑏, 𝑐}", 𝜏 = " 𝑋, ∅, {𝑏} ",   "ℱ = 𝑋, ∅, {𝑎, 𝑐} " 

𝑆𝐷𝐶(𝑋) = " 𝑋, ∅, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑐, 𝑎} ". 

Proposition(2.2.3) 

               Let (𝑋, 𝜏) is a topological space. Unless 𝐴 was typical closed set then  𝐴 was 𝑆𝐷 −

𝑐𝑙𝑜𝑠𝑒𝑑 set in 𝑋.  

Proof.  

           suppose  𝐴  being  𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 then 𝐴 = 𝑐𝑙 𝑖𝑛𝑡(𝐴) .  

⟹  𝐴 is a 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 ………..(1) 

Since every 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 is  𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 and also every 

𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 𝑖𝑠 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡. 

Now  every 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 𝑖𝑠 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 . Therefor 𝐼𝑛𝑡(𝐴) = 𝐴 
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𝐴 = 𝑐𝑙 𝑖𝑛𝑡(𝐴) = 𝑐𝑙(𝐴)  

⟹ "𝑐𝑙(𝐴) = 𝐴"  . 

⟹ "𝑐𝑙(𝐴) ⊆ 𝐴"  when "𝐴 ⊆ 𝑈" & 𝑈 was opened in 𝑋. 

Then 𝐴 was generalized closed ( 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 )………(2) 

From (1) and (2) 𝐴 is 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡. 

 

Remark(2.2.4) 

        It is not necessary for statement (2.2.3) to be accurate..                                           

 

Example (2.2.5) 

                Let "𝑋 = {𝑎, 𝑏, 𝑐}", "𝜏 = 𝑋, ∅, {𝑏} ", ℱ = 𝑋, ∅, {𝑎, 𝑐}  

(i)  𝑅𝑒𝑔𝑢𝑙𝑎𝑟 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 = " {𝑎}, {𝑏, 𝑐}, 𝑋, ∅ " 

(ii) "𝑆𝐷𝐶(𝑋) =  {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑐, 𝑎}, 𝑋, ∅ ". 

Here the element {𝑐, 𝑎} is in 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set but not 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡. 

 

Proposition(2.2.5) 

        Suppose (𝑋, 𝜏) is a topological space . so each 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set was an 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set in 𝑋. 

Proof. 

   Let 𝐴 be a 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set then 𝐼𝑛𝑡 𝑐𝑙(𝐴) ∩ 𝑐𝑙 𝐼𝑛𝑡(𝐴) ⊂ 𝐴. 

Since every 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set a subset of 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set………(1) 

We know that" "𝐼𝑛𝑡(𝐴) ⊆ 𝐴 ⊆ 𝑐𝑙(𝐴)" ⟹ "𝐼𝑛𝑡(𝐴) ⊆ 𝑐𝑙(𝐴)" 

⟹ "𝑐𝑙(𝐼𝑛𝑡(𝐴)) ⊆ 𝑐𝑙(𝑐𝑙(𝐴)) ⊆ 𝑐𝑙(𝐴) ⊆ 𝐴" 

⟹ "𝑐𝑙(𝐴) ⊆ 𝐴" 

⟹ "𝑐𝑙(𝐴) ⊆ 𝑈" since "𝐴 ⊆ 𝑈" 

⟹ "𝑐𝑙(𝐴) ⊆ 𝑈" whenever "𝐴 ⊆ 𝑈" and 𝑈 is open in 𝑋. 

Therefore 𝐴 is 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 set……….(2) 

From (1) and (2) 𝐴 is 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 
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Remark (2.2.6) 

Converse of proposition (2.2.5) need not be true. 

 

Example (2.2.7) 

          Suppose "𝑋 = {𝑎, 𝑏, 𝑐}", 𝜏 = " 𝑋, ∅, {𝑎, 𝑏} ",  

"ℱ = 𝑋, ∅, {𝑐} " 

(i) 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 = " 𝑋, ∅, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎}, {𝑏}, {𝑐} "  

(ii) 𝑆𝐷𝐶(𝑋) = " 𝑋, ∅, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑎, 𝑏}, {𝑎}, {𝑏}, {𝑐} " 

 

Here the element "{𝑎, 𝑏}" was in 𝑆𝑑 − 𝑐𝑙𝑜𝑠𝑒𝑑 set but no 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 

We can prove the following propositions as we have proved propositions (2.2,3) and (2.2.5) 

 

Proposition(2.2.7) 

          suppose(𝑋, 𝜏) be a topological space. Each generalized semi closing set  (𝑔𝑠 −

𝑐𝑙𝑜𝑠𝑒𝑑) is an 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set in 𝑋. 

Remark(2.2.8) 

It is not necessary for statement (2.2.7) to be true. 

 

Example: 

       Suppose"𝑋 = {𝑎, 𝑏, 𝑐}"  

, "τ" = X,∅,{b},{b,c} ,  

"ℱ" = " 𝑋, ∅, {𝑎}, {𝑎, 𝑐} " 

𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 = " 𝑋, ∅, {𝑎}, {𝑎, 𝑐} "   

"𝑆𝐷𝐶(𝑋) =  𝑋, ∅, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}{𝑏, 𝑐}  " 

Here the element "{𝑏}" is in 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set but not in 𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 

Proposition(2.2.9) 
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          suppose"(𝑋, 𝜏)" was a topological space . Every 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑠𝑒𝑚𝑖 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 (𝑔𝑠 −

𝑜𝑝𝑒𝑛) 𝑖𝑠 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 in 𝑋. 

Remark(2.2.10) 

Converse of proposition (2.2.9) it doesn't have to be true. 

Example: 

       Suppose"𝑋 = {𝑎, 𝑏, 𝑐}" 

"  𝜏 = 𝑋, ∅, {𝑏}, {𝑏, 𝑐}, {𝑎, 𝑏}  "                               

, " ℱ = 𝑋, ∅, {𝑎}, {𝑐}{𝑎, 𝑐} " 

(i) 𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 = " 𝑋, ∅, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐} "   

(ii) 𝑆𝐷𝐶(𝑋) = " 𝑋, ∅, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐} "  

Here the element {𝑏} is both  𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set  and 𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. The element {𝑐} is 

𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 set but not in 𝑔𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set. 

Proposition ( 2.2.11) 

         Suppose (𝑋, 𝜏) be a topological space . Prove that 𝑠𝑒𝑚𝑖 𝑜𝑝𝑒𝑛  set is 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 

in 𝑋. 

Remark(2.2.12) 

Converse of proposition )2.2.11) it does not have to be true. 

Example :  

  Suppose"  𝑋 = {𝑎, 𝑏, 𝑐}" 

"  𝜏 = 𝑋, ∅, {𝑏}, {𝑎, 𝑐}  "                               

 ℱ = 𝑋, ∅, {𝑏}, {𝑎, 𝑐}  

(𝑖) 𝑠𝑒𝑚𝑖 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 = " 𝑋, ∅, {𝑏}, {𝑎, 𝑐} " 

(𝑖𝑖) 𝑆𝐷𝐶(𝑋) = " 𝑋, ∅, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐} " 

Here the element{ 𝑏} is in both 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 and 𝑠𝑒𝑚𝑖 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 .  The element  { 𝑐} is 

in 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 but not in 𝑠𝑒𝑚𝑖 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡. 

Proposition(2.2.13) 



International Journal of Computing and Business Research (IJCBR) 

ISSN (Online) : 2229-6166 

International Manuscript ID : 22296166V12I2202202 

Volume 12 Issue 2 May 2022 

 

 
Registered Journal with International Indexing for Research Scholars, Academicians and Practitioners 

 
19 

      suppose  (𝑋, 𝜏)  be a topological space . Prove that 𝑠𝑒𝑚𝑖 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 in 𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡 

in {𝑋}. 

Remark(2.2.14) 

  Converse of proposition (2.2.13) need not be true. 

Example: 

  Suppose"  𝑋 = {𝑎, 𝑏, 𝑐}" 

"  𝜏 = 𝑋, ∅, {𝑎}, {𝑏}, {𝑎, 𝑏} "                                

"ℱ = 𝑋, ∅, {𝑐}, {𝑎, 𝑐}, {𝑏, 𝑐} " 

(𝑖) 𝑠𝑒𝑚𝑖 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡 = " 𝑋, ∅, {𝑐}, {𝑎, 𝑐}, {𝑎, 𝑐} " 

(𝑖𝑖) 𝑆𝐷𝐶(𝑋) = " 𝑋, ∅, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐} " 

Here the element {𝑐} is in both {𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡} and {𝑠𝑔 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡}. The element {𝑎} is 

in {𝑆𝐷 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡} but not {𝑠𝑔 − 𝑜𝑝𝑒𝑛 𝑠𝑒𝑡}. 
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