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Abstract 

 
In this report we have a set which contain three and four elements X={a,b,c) And 

x={a,b,c,d}. The set which containing 3 element has 9 non comparable topology and 

the set which contains four element has 33 non comparable topology and we try to 

obtain the b-𝑜𝑝𝑒𝑛 𝑠𝑒𝑡s to each such topology. 
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Introduction 

 
General Topology or Point Set Topology.  

A new class of nearly  open sets in a topological space, called b-open sets, is 

introduced and studied. This class is contained in the class of semi-preopen 

sets and contains each of semi-open sets and preopen sets. It is proved that 

the class of b-open sets generates the supra topology as the class of supra b-

open sets. 

B-Open set introduced by Andrijevic in 1996. A subset A of topological space 

(𝑋, 𝜋),is said to be  b-open set if 𝐴 ⊆ 𝑐𝑙𝑖𝑛𝑡𝐴 ∪ 𝑖𝑛𝑡𝑐𝑙𝐴. The set of all b-open 

denoted by bo(x). 
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Chapter one 
 

Definition1.1:Topology( (KURONYA January 24, 2010) 

A topological space is ordered pair (𝑋, 𝜋),where X is a set, π a collection of subsets of X 

satisfying the following properties 

1) Ø, X ∈ π, 

 

2) U, V ∈ π implies 𝑈 ∩V ∈ π 

 

3) {𝑈𝛼| ∝ ∈ 𝐼}∈ π implies 𝑈∝∈𝐼 𝑈∝ ∈ 𝜋. 

The collection π is called topology on X, the pair (X, π) a topological space, the 

elements of π are called open sets. 

Definition1.2: bo-open set. 
Let (𝑋, 𝜋), be a topological spaces subset A of X is said to be bo-open set if 𝐴 ⊆ 𝑐𝑙𝑖𝑛𝑡𝐴 ∪ 
𝑖𝑛𝑡𝑐𝑙𝐴. 
 

Definition1.3: interior  

Let (𝑋, 𝜋), be a topological spaces subset A of X, Int A is the largest open set 

contained in A. 

Definition1.4: closure  

Let (𝑋, 𝜋), be a topological spaces subset A of X, Cl A is the smallest closed set 

containing A. 

  Definition1.4: A proper non ̶ empty b  ̶  open  subset U at a topological space X is said    

to be minimal b  ̶  open set if any  b ̶  open set which is contained in U is ɸ or U, The 

family of all minimal b- open sets in a topological space X is denoted by Μibo(x). 

 Definition1.5: A proper non ̶ empty b  ̶  open set U of a topological space X is said to be 

maximal  b ̶  open set if any b ̶  open set which contains U is X or U. The family of all 

maximal b- open sets in a topological space X is denoted by Mabo(x) 



3  

Chapter Two 

 

The topologies which define on the set X= {a,b,c }which are different in 

element and property 

𝜋1={Ø,X} 

 

𝜋2 = {Ø, 𝑋, {𝑎}} 

 
𝜋3={Ø, 𝑋, {𝑎, 𝑏}} 
 
𝜋4 = {Ø, 𝑋, {𝑎}, {𝑏, 𝑐}} 
 
𝜋5={Ø, 𝑋, {𝑎}, {𝑎, 𝑏}} 

𝜋6={Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}} 

𝜋7={Ø, 𝑋,{ 𝑎},{𝑎, 𝑏}, {𝑎, 𝑐}} 

𝜋8={Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}} 

𝜋9={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

 



4  

𝜋1={Ø,X} 

 

𝜋𝐶 = {𝑋, Ø} 

 

bo(x)= {Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

Minbo(x) = {Ø,{a},{b},{c}} 

Maxbo(𝑋) = {X,{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

 

 

 

 

 

  𝜋2 = {Ø, 𝑋, {𝑎}} 

   𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐}} 

bo (𝑋) = {𝑋, Ø, {𝑎}, {b},{𝑎, 𝑏}, {𝑎, 𝑐}}  

Minbo(X) = { Ø, { 𝑎},{b}} 

Maxbo(𝑋) = {X, {𝑎,b},{ 𝑎,c}} 

 

 

 

𝜋3 ={Ø, 𝑋, {𝑎, 𝑏}} 

𝜋𝐶 = {𝑋, Ø, {𝑐}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

Minbo(𝑋) = { Ø,{ 𝑎},{b }} 

Maxbo(𝑋) = {X,{ 𝑎,b}{ 𝑎,c},{b,c}} 
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𝜋4 = {Ø, 𝑋, {𝑎}, {𝑏, 𝑐}} 

 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐}, {𝑎}} 

 

bo(x)= {Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

 

 Minbo(𝑋) = {Ø, {𝑎}, {𝑏},{ 𝑐}} 

 

Maxbo(𝑋) = {𝑋,{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, c}} 

 

 

 

 

𝜋5={Ø, 𝑋, {𝑎}, {𝑎, 𝑏}} 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐},{𝑐}} 

 

 bo(x)= { ɸ , X , {a} , {a , b} , {a , c} } 

Minbo(𝑋) = {Ø, {𝑎}} 

Maxbo(𝑋) ={ 𝑋,{𝑎 ,b}, {𝑎 ,c}} 

 

 

 

𝜋6={Ø,X,{ 𝑎}, {𝑏} ,{𝑎, 𝑏}} 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐}, {𝑎, 𝑐}}, {𝑐}} 

bo(𝑋) ={Ø, 𝑋, {𝑎}, {𝑏},{c}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

Minbo(𝑋) = {Ø, {𝑎}, {𝑏},{c}} 

Maxbo(𝑋) = { 𝑋, {𝑎, 𝑏}, {𝑎, 𝑐}{𝑏, 𝑐},{𝑏, 𝑐}} 

 



6  

𝜋7={Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}} 

 

𝜋𝐶 = {𝑋, Ø, {𝑏}, {𝑐}, {𝑏, 𝑐}} 

 

bo(𝑋) ={Ø, 𝑋, {𝑎}, {𝑏},{c}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

Minbo(𝑋) = {Ø, {𝑎}, {𝑏},{c}} 

Maxbo(𝑋) = { 𝑋, {𝑎, 𝑏}, {𝑎, 𝑐}{𝑏, 𝑐},{𝑏, 𝑐} 

 

 

 

𝜋8={Ø, 𝑋, {𝑎},{𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}} 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐}, {𝑎, 𝑐}, {𝑐},{𝑎}} 

bo(X)={ Ø,X,{ 𝑎},{b},{𝑎, 𝑏}, { a,c},{b,c}} 

Minbo(𝑋) = {Ø,{𝑎}, {𝑏}} 

Maxbo(𝑋) = {X,{𝑎, b}, {a, 𝑐},{b,c}} 

 

 

 

𝜋9={Ø, 𝑋,{ 𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

𝜋𝐶 ={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

bo(𝑋) ={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 

Minbo(𝑋) ={Ø, {𝑎}, {𝑏}, {𝑐,} } 

Maxbo(𝑋) ={𝑋, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}} 
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The topologies which define on the set X= {a,b,c,d}which are different in 

element and property 
 

𝜋1={Ø,X} 

 

𝜋2 = {Ø, 𝑋, {𝑎}} 

𝜋3={Ø, 𝑋, {𝑎, 𝑏}} 

𝜋4={Ø, 𝑋, {𝑎, 𝑏, 𝑐}} 

𝜋5 = {Ø, 𝑋, {𝑎}, {𝑏, 𝑐, 𝑑}} 

𝜋6={Ø, 𝑋, {𝑎, 𝑏}, {c, d}} 

𝜋7={Ø, 𝑋, {a}, {𝑎, 𝑏}} 

𝜋8={Ø, 𝑋,{a}, {𝑎, 𝑏, 𝑐}} 

𝜋9={Ø, 𝑋, {a, 𝑏}, {𝑎, 𝑏, 𝑐}} 

𝜋10={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}} 

𝜋11={Ø, 𝑋, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

𝜋12={Ø, 𝑋, {a}, {b}, {𝑎, 𝑏}} 

𝜋13={Ø, 𝑋, {a}, {b, c}, {𝑎, 𝑏, 𝑐}} 

𝜋14={Ø, 𝑋, {a}, {𝑎, 𝑏}, {a, c, d}} 

𝜋15={Ø, 𝑋, {a}, {a, 𝑏}, {a, c}, {𝑎, 𝑏, 𝑐}} 

𝜋16={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

𝜋17={Ø, 𝑋, {a}, {b}, {𝑎, 𝑏}, {a, b, c}} 
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𝜋18={Ø, 𝑋, {a}, {b}, {𝑎, 𝑏}, {a, c, d}} 

𝜋19={Ø, 𝑋, {c}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

𝜋20={Ø, 𝑋, {a}, {a, 𝑏}, {𝑐, 𝑑}, {a, c, d}} 

𝜋21={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑐}, {a, b, c}, {a, b, d}} 

𝜋22={Ø, 𝑋, {a}, {𝑏}, {a, 𝑏}, {𝑏, 𝑐}, {a, b, c}} 

𝜋23={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {a, b, c}, {a, b, d}} 

𝜋24={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {c, d}, {a, c, d}, {b, c, d}} 

𝜋25={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {b, d}, {a, b, c}, {a, b, d}} 

𝜋26={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {a, c}, {a, b, c}, {a, c, d}} 

𝜋27={Ø, 𝑋, {a}, {a, 𝑏}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}} 

𝜋28={Ø, 𝑋, {a}, {𝑏}, {𝑐}, {a, 𝑏}, {b, c}, {a, b, c}} 

𝜋29={Ø, 𝑋, {a}, {𝑏}, {a, b}, {a, c}, {b, d}, {a, b, c}, {a, b, d}} 

𝜋30={Ø, 𝑋, {a}, {𝑏}, {𝑐}, {a, 𝑏}, {a, c}, {b, c}, {a, b, c}, {a, b, d}} 

𝜋31={Ø, 𝑋, {a}, {𝑏}, {a, 𝑏}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}} 

𝜋32={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, 

{𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 

𝜋33={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑑}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}, 

{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑} 
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𝜋1={Ø,X} 

 

 𝜋𝐶 = {𝑋, Ø} 

bo(𝑋) = P(X) 

Minbo(𝑋) = {Ø, {𝑎}, {𝑏}, {c},{d}} 

 Maxbo(𝑋) = {𝑋,{𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑},{c,b,d}} 

 Parbo(x)={{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑},{b,c},{b,d},{c,d}} 

 
𝜋2 = {Ø, 𝑋, {𝑎}} 

 
𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d} 

bo(𝑋) = { Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐},{𝑎, d},{𝑎, b, c},{𝑎, b, d},{𝑎, c, d}} 

Minbo(X)={Ø,{𝑎}} 

Maxbo(𝑋) = {𝑋, {𝑎, 𝑐, 𝑑},{𝑎, b, d },{𝑎, c, d}}  

Parbo(X)= {{𝑎, b},{𝑎, c},{𝑎, d}} 

 

  𝜋3={Ø, 𝑋, {𝑎, 𝑏}} 
 
𝜋𝐶 = {𝑋, Ø, {c,d}} 

bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎},{b}} 

Mxabo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  
 
 Parbo(x)={{a,b},{a,c},{a,d},{b,c} 
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𝜋4={Ø, 𝑋, {𝑎, 𝑏, 𝑐}} 

 

𝜋𝐶 = {𝑋, Ø,{d}} 

bo(𝑋) = p(x)\[{d}] 

Minbo(𝑋) = {Ø,{ 𝑎},{ b},{ c}} 

Maxbo(𝑋) = {𝑋,{ 𝑎, b, c },{a, b, d}, {a, c, d}} 
 
Parbo(x)= {{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}} 

 
𝜋5 = {Ø, 𝑋, {𝑎}, {𝑏, 𝑐, 𝑑} 

 
𝜋𝐶 ={ 𝑋, Ø,{𝑏, 𝑐, 𝑑},{𝑎}} 
 
 bo(x)=P(x) 
 
Minbo(𝑋) = {Ø, {𝑎}, {𝑏},{ 𝑐},{ 𝑑}} 
 
Maxbo(𝑋) = {𝑋, {𝑎,b,c}, {a, b, d},{a, c, d},{a, b, d}} 
 
Parbo(x)={{ a, 𝑏}, {a, c}, {a, d},{𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}}` 
 
 
𝜋6={Ø, 𝑋, {𝑎, 𝑏}, {c, d}} 

 
𝜋𝐶 = {𝑋, Ø, {c, d}, {𝑎, b} 

bo(𝑋) = P(x) 
 
Minbo(𝑋) = {Ø, {𝑎},{ b},{c}, {d}} 

 Maxbo(𝑋) = { 𝑋, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑 }} 

  Parbo(x)= {{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}} 
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𝜋7={Ø, 𝑋, {a}, {𝑎, 𝑏}} 

 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d}, {c, d}} 

bo(𝑋) = { Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐},{𝑎, d},{𝑎, b, c},{𝑎, b, d},{𝑎, c, d}} 

Minbo(X)={Ø,{𝑎}} 

Maxbo(𝑋) = {𝑋, {𝑎, 𝑐, 𝑑},{𝑎, b, d },{𝑎, c, d}}  

Parbo(X)= {{𝑎, b},{𝑎, c},{𝑎, d}} 

 
𝜋8={Ø, 𝑋, {a}, {𝑎, 𝑏, 𝑐}} 

 
𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d}, {d} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø, { 𝑎}}  

Maxbo(𝑋) = {𝑋,{𝑎, b, c},{𝑎, b, d},{𝑎, b, d}}   

Parbo(X)={{𝑎, b},{𝑎, c},{𝑎, d}} 

 
𝜋9={Ø, 𝑋, {a, 𝑏}, {𝑎, 𝑏, 𝑐}} 
 
𝜋𝐶 = {𝑋, Ø, { ,d}, {d} 

 bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎},{b}} 

Maxbo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  
 
 Parbo(x)={{a,b},{a,c},{a,d},{b,c}
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𝜋10={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}} 

 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d}, {c,d}, {d} 

bo(𝑋) = {Ø, X, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 

Minbo(X) ={ Ø,{𝑎}} 

Maxbo(X) ={X,{𝑎, b, c},{𝑎, b, d},{𝑎, c, d}} 

Parbo(X)={{𝑎, b},{𝑎, c},{𝑎, d}} 

 
𝜋11={Ø, 𝑋, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

 
𝜋𝐶 = {𝑋, Ø, {c,d}, {d}, {𝑐}} 

bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎,b}} 

Maxbo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  
 
 Parbo(x)={{a,b},{a,c},{a,d},{b,c} 
 
 
𝜋12={Ø, 𝑋, {a}, {b}, {𝑎, 𝑏}} 

 
𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d}, {𝑎, 𝑐,d}, {𝑐,d} 
 
bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎,b}} 

Maxbo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  

Parbo(x)={{a,b},{a,c},{a,d},{b,c} 
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𝜋13={Ø, 𝑋, {a}, {b, c}, {𝑎, 𝑏, 𝑐}} 

𝜋𝐶 = {𝑋, Ø, {𝑏, 𝑐,d}, {𝑎, d}, {d}} 

bo(𝑋) = P(x)\{d},{b,d},{c,d}} 
 
Minbo(𝑋) = {Ø, 𝑋, {a},{ 𝑐}} 
 
Maxbo(𝑋) = {𝑋, {𝑎, b,c}, {𝑎, 𝑏, d}, {𝑏, 𝑐, 𝑑}{c,b,d}} 
 
Parbo(x)={ {𝑎, 𝑏}, {𝑎, 𝑐},{𝑎, d}, {𝑏, 𝑐}} 
 
 
𝜋14={Ø, 𝑋, {a}, {𝑎, 𝑏}, {a, c, d}} 

𝜋𝐶 ={Ø, 𝑋,  {𝑏, 𝑐,d}, {𝑎, 𝑐}, { 𝑏}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
    
Minbo(𝑋) = {Ø, {𝑎}}  
 
Maxbo(𝑋) = {Ø, {𝑎, b, c }, {𝑎, b, d}, {𝑎, c, d}} 
 
Parbo(X) ={{𝑎,b}, {𝑎, c}, {𝑎, d}} 
 
 
𝜋15={Ø, 𝑋, {a}, {a, 𝑏}, {a, c}, {𝑎, 𝑏, 𝑐}} 

𝜋𝐶 = {𝑋, Ø, {b,c, d}, {c, d}, {b,d},{d}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑 }, {𝑎, 𝑐, 𝑑}}  
 
Minbo(𝑋) = {Ø, {𝑎}} 

Maxbo(𝑋) = { 𝑋, ,{𝑎, b, c},{𝑎, b, d},{𝑎, c, d}}  

Parbo(X)= {{𝑎, b},{𝑎, c},{𝑎, d}} 
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𝜋16={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

 

𝜋𝐶 ={ 𝑋, Ø,{b,c,d},{c,d},{d},{c}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø, {𝑎}}  
 
Maxbo(X) ={X, {𝑎, b, c}, {𝑎, b, d},{𝑎, c, d}} 
 
Parbo(x) ={{𝑎, b},{𝑎, b},{𝑎 ,c}} 
 
 
𝜋17={ Ø , 𝑋, {a}, {b}, {𝑎, 𝑏}, {a, b, c}} 

 
𝜋𝐶 = {𝑋, Ø,{b,c,d},{a,c,d},{c,d},{d}} 

bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎},{b}} 

Maxbo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  
 
 Parbo(x)={{a,b},{a,c},{a,d},{b,c} 
 
 
𝜋18={Ø, 𝑋, {a}, {b}, {𝑎, 𝑏}, {a, c, d}}  

 
𝜋𝐶 = {𝑋, Ø,{b,c,d},{a,c,d},{c,d},{b}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
 Minbo(𝑋) = {Ø, { 𝑎},{ b}} 

Maxbo(𝑋) = { 𝑋, {𝑎, b, c}  ,{𝑎, b, d} , {𝑎, 𝑐, 𝑑}} 

Parbo(𝑋) = { {𝑎, b}, {𝑎 , 𝑏} , {𝑎, d}} 
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𝜋19={Ø, 𝑋, {c}, {a, 𝑏}, {𝑎, 𝑏, 𝑐}, {a, b, d}} 

 

𝜋𝐶 = {𝑋, Ø,{a,b,d},{c,d},{d},{c}} 

bo(𝑋) = {Ø, 𝑋, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}} 

Minbo(𝑋) = {Ø, {𝑐}} 

Maxbo(𝑋) = {𝑋, {𝑎 , b, 𝑐}, {𝑎, 𝑏, 𝑑}} 

Parbo(x)= {𝑎, 𝑏} 
 
 
𝜋20={Ø, 𝑋, {a}, {a, 𝑏}, {𝑐, 𝑑}, {a, c, d}} 

 
𝜋𝐶 = {𝑋, Ø,{b,c,d},{c,d},{a,b},{b}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {c},{d},{a,b}, {a, c}{a,d},{c,d},{a,b,c}{a,b,d}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø,  {𝑎}, {𝑐},{ 𝑑}} 

Maxbo(𝑋) = { 𝑋, {𝑎, 𝑏,c}, {𝑎 , b, 𝑑},{a,c,d}} 

Parbo(x)={{a,b}, {a, c}{a,d},{c,d}} 
 
 

𝜋21={Ø, 𝑋, {a}, {a, 𝑏}, {𝑎, 𝑐}, {a, b, c}, {a, b, d}} 

𝜋𝐶 ={ 𝑋,Ø,{ b,c,d},{c,d},{b,d},{d},{c}} 

bo(𝑋) = { Ø, 𝑋, {𝑎}, {𝑎, 𝑏}, {𝑎, 𝑐},{𝑎, d},{𝑎, b, c},{𝑎, b, d},{𝑎, c, d}} 

Minbo(X)={Ø,{𝑎}} 

Maxbo(𝑋) = {𝑋, {𝑎, 𝑐, 𝑑},{𝑎, b, d },{𝑎, c, d}}  

Parbo(X)= {{𝑎, b},{𝑎, c},{𝑎, d}} 
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𝜋22={Ø, 𝑋, {a}, {𝑏}, {a, 𝑏}, {𝑏, 𝑐}, {a, b, c}} 

 

𝜋𝐶 ={ 𝑋,Ø,{b,c,d},{a,c,d},{c,d},{a,d},{d}} 

bo(𝑋) = { 𝑋,Ø, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, d}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}} 
 
 Minbo(𝑋) = {Ø,  {𝑎}, {b}} 

Maxbo(𝑋) = { 𝑋, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}} 

Parbo(𝑋) = {{𝑎, 𝑏}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, d}} 
 
 

𝜋23={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {a, b, c}, {a, b, d}} 

𝜋𝐶 ={ 𝑋,Ø, {b,c,d},{a,c,d},{c,d},{d},{c}} 

bo(𝑋) = P(x)\[{c},{d},{c,d}] 

Minbo(𝑋) = {Ø, { 𝑎},{b}} 

Maxbo(𝑋) = { 𝑋,{𝑎, b, c }, {𝑎, b, d},{a,c,d}}  
 
Parbo(x)={{a,b},{a,c},{a,d},{b,c} 

 
𝜋24={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {c, d}, {a, c, d}, {b, c, d}} 
 
𝜋𝐶 ={ 𝑋,Ø, {b,c,d},{a,c,d},{c,d},{a,b},{b},{a}} 

bo(𝑋) = P(x) 

Mibo(𝑋) = {Ø,  {𝑎}, { b} ,{ c}, {d}} 

Mabo(𝑋) = { 𝑋, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}, {𝑏, 𝑐, 𝑑}} 

Parbo(x)= {{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑} 
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𝜋25={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {b, d}, {a, b, c}, {a, b, d}} 

 

𝜋𝐶 ={ 𝑋,Ø, {b,c,d},{a,c,d},{c,d},{a,c},{d},{c}} 

bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑏, 𝑐, 𝑑}} 

Minbo(𝑋) = {Ø, {𝑎}, {b}} 

Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐}, {𝑏, c, 𝑑}, {𝑎, 𝑏, 𝑑}} 

Parbo(X) = {{𝑎, 𝑏}, {𝑎, c}, {b, c},{ b, d}} 

 
𝜋26={Ø, 𝑋, {a}, {b}, {a, 𝑏}, {a, c}, {a, b, c}, {a, c, d}} 
 
𝜋𝐶 ={ 𝑋,Ø, {b,c,d},{a,c,d},{c,d},{a,c},{d},{c}} 
 
bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø, {𝑎}, {b}} 
 
Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐}, {𝑏, c, 𝑑}, {𝑎, 𝑏, 𝑑}}  
 
Parbo(X) = {{𝑎, 𝑏}, {𝑎, c}, {a, d}} 
 
 
𝜋27={Ø, 𝑋, {a}, {a, 𝑏}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}} 
 
𝜋𝐶 ={ 𝑋,Ø,{b,c,d},{c,d},{b,d},{b,c},{d},{c},{b}} 
 
bo(𝑋) = {Ø, 𝑋, {𝑎}, { 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø, {𝑎},{ 𝑏}} 
 
Maxbo(𝑋) = {𝑋, {𝑎, b, 𝑐}, {a,b,d}, {𝑎, c, 𝑑}} 
  
Parbo(X) = {{𝑎, 𝑏}, {𝑎, c}, {𝑎, d}} 
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𝜋28={Ø, 𝑋, {a}, {𝑏}, {𝑐}, {a, 𝑏}, {b, c}, {a, b, c}} 

 

𝜋𝐶 ={ 𝑋,Ø, {𝑏, 𝑐, 𝑑},{𝑎, 𝑐, 𝑑},{𝑎, 𝑏, 𝑑},{𝑐, 𝑑},{𝑎, 𝑑},{𝑑}} 

bo(𝑋) = p(x)\[{d}] 

Minbo(𝑋) = {Ø,{ 𝑎},{ b},{ c}} 

Maxbo(𝑋) = {𝑋,{ 𝑎, b, c },{a, b, d}, {a, c, d}} 
 
Parbo(x)= {{𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑}} 

 
𝜋29={Ø, 𝑋, {a}, {𝑏}, {a, b}, {a, c}, {b, d}, {a, b, c}, {a, b, d}} 
 
𝜋𝐶 ={ 𝑋,Ø, {𝑏, 𝑐, 𝑑},{𝑎, 𝑐, 𝑑},{𝑏, 𝑐},{𝑏, 𝑑},{𝑎, 𝑐}{𝑑},{𝑐}, 
 
 bo(𝑋) = {Ø, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}}  
 
 Minbo(𝑋) = {Ø, {𝑎}, {𝑏}} 

 Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐}, {𝑎, 𝑏, 𝑑}}  

  Parbo(X) = {{𝑎, 𝑏}, {𝑎, c},{b, d}} 

 
𝜋30={Ø, 𝑋, {a}, {𝑏}, {𝑐}, {a, 𝑏}, {a, c}, {b, c}, {a, b, c}, {a, b, d}} 

𝜋𝐶 ={ 𝑋,Ø, {𝑏, 𝑐, 𝑑},{𝑎, 𝑐, 𝑑},{a,b,d},{𝑐, 𝑑},{𝑏, 𝑑},{𝑎, 𝑑},{𝑑}, 

bo(𝑋) = {P(𝑥)/{𝑑},{c, d}} 

Minbo(𝑋) = {Ø, {𝑎}, {𝑏}, {𝑐}}  

Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐},{𝑎, 𝑏, 𝑑},  {a, c, 𝑑}}  

Parbo(X) = {{𝑎, 𝑏}, {𝑎, c},{𝑎, d} , {b, c},{b, d}} 
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𝜋31={Ø, 𝑋, {a}, {𝑏}, {a, 𝑏}, {a, c}, {a, d}, {a, b, c}, {a, b, d}, {a, c, d}} 

𝜋𝐶 = {{ 𝑋,Ø, {𝑏, 𝑐, 𝑑},{𝑎, 𝑐, 𝑑},{𝑐, 𝑑},{b,d},{b,c},{d},{c},{b} 
 
 bo(𝑋) = {Ø, 𝑋, {𝑎}, { 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑}} 
 
Minbo(𝑋) = {Ø, {𝑎},{ 𝑏}} 
 
Maxbo(𝑋) = {𝑋, {𝑎, b, 𝑐}, {a,b,d}, {𝑎, c, 𝑑}} 
  
Parbo(X) = {{𝑎, 𝑏}, {𝑎, c}, {𝑎, d}} 
 
 
𝜋32={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐},{𝑎 , b, d},{𝑎 , c, d}} 
 
τc={ 𝑋, Ø, {b, c, d},{a,c,d},{a,b,d},{c,d},{b,d},{b,c},{a,d},{d},{c},{b} 

bo(𝑋)={Ø, 𝑋, {𝑎}, {𝑏}, {𝑐}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑎, 𝑏, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, 𝑐, 𝑑} 

Minbo(x)= {Ø , {𝑎}, {𝑏}, {𝑐}} 

Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, c, d}}    

 Par(X) = {{𝑎, 𝑏}, {𝑎, c},{𝑎, d},{b, c}} 
 
 
𝜋33=P(X) 

  τ c = P(X) 

bo(X) =P(X) 

Minbo(𝑋) = {Ø, {𝑎}, {𝑏}, {𝑐},{d}}      

Maxbo(𝑋) = { 𝑋, {𝑎, b, 𝑐}, {𝑎, 𝑏, 𝑑}, {𝑎, c, d}, {b, c, d}}  

 Parbo(x)= {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑎, 𝑑}, {𝑏, 𝑐}, {𝑏, 𝑑}, {𝑐, 𝑑} 
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Chapter Three 

Definition3.1: Let (X,π) be a topological space. Then the space (X,π) is called Para b if 
(X,π) not minimal and maximal. 

 

Definition3.2: 𝑇0-Space 

Let (X,π) be a topological space. Then the space (X,π) is called Para b 𝑇0-Space iff for 

each pair of distinct points x,y∈ 𝑋 there is Para b0(𝑋) containing x but not y or an 

Para b open set containing y but not x. I.e., 

Definition3.3: 𝑇1-Space  

Let (X,π) be a topological space. Then the space (X,π) is called Para b 𝑇1-Space iff for 

each pair of distinct points x,y∈ 𝑋 there is Para b -open set containing x but not y  

Definition3.4: 𝑇2-Space  

Let (X,π) be a topological space. Then the space (X,π) is called Para b 𝑇2-Space or 

Para b Hausdorff space iff for each pair of distinct points x,y∈ 𝑋 there exist      

   Para b(𝑋) open sets U And V s.t. 𝑥 ∈ 𝑈, 𝑦 ∈ 𝑉 𝐴𝑛𝑑 𝑈 ∩ 𝑉 = Ø  
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X={a,b,c,d} Para b- 𝑇0-Space Para b- 𝑇1-Space Para b- 𝑇2-Space 
𝜋1 1 1 1 
𝜋2 1 0 0 
𝜋3 1 0 1 
𝜋4 1 1 1 
𝜋5 1 1 1 
𝜋6 1 1 1 
𝜋7 1 0 0 
𝜋8 1 0 0 
𝜋9 1 0 0 
𝜋10 1 0 0 
𝜋11 1 0 1 
𝜋13 1 0 1 
𝜋14 1 0 0 
𝜋15 1 0 0 
𝜋16 1 0 0 
𝜋17 1 0 1 
𝜋18 0 0 0 
𝜋19 0 0 0 
𝜋20 1 0 0 
𝜋21 1 0 0 
𝜋22 1 0 0 
𝜋23 1 0 0 
𝜋24 1 1 1 
𝜋25 0 1 0 
𝜋26 0 0 0 
𝜋27 0 0 0 
𝜋28 1 1 1 
𝜋29 1 1 1 
𝜋30 1 0 1 
𝜋31 1 0 0 
𝜋32 1 0 0 
𝜋33 1 1 1 
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  پوختە
هەندێک پێناسەمان لەسەر جێبەجێ {أ،ب،ج،د}،{ج أ،ب،}=لەم کارەدا دوو کۆمەڵەمان بەکارهێناوە،س

:کردووە ئەمانەمان دەستکەووتوە  
 

]bo(x),minbo(x),maxbo(x),parbo(x), 𝑇0, 𝑇1,𝑇2. ]
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