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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, m),is said to be b-open setif A € clintA U intclA. The set of all b-open
denoted by bo(x).



Chapter one

Definitionl.1:Topology( (KURONYA January 24, 2010)
A topological space is ordered pair (X, ),where X is a set, = a collection of subsets of X

satisfying the following properties

1)@, X €,

2)U,Vemnimplies UnNVEn

{U,| xeI}emimplies Uye; Ux € .

The collection =t is called topology on X, the pair (X, m) a topological space, the
elements of & are called open sets.
Definition1.2: bo-open set.

Let (X, ), be a topological spaces subset A of X is said to be bo-open set if A € clintA U
intclA.

Definition1.3: interior

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

contained in A.
Definition1.4: closure

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

containing A.

Definitionl1.4: 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 ¢ or U, The
family of all minimal b- open sets in a topological space X is denoted by Mibo(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)
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Chapter Two

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

m1={@,X}

m2 = {0, X, {a}}

m3={@, X, {a, b}}

ms = {0, X, {a}, {b, c}}

ns={@, X, {a}, {a, b}}

me={@, X, {a}, {b}, {a, b}}

{0, X{a}{a, b}, {a, c}}

ms={@, X, {a}, {b}, {a, b}, {b, ¢}

no={@, X, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}}



7'[1:{@,)(}
n¢ = {X, @}

bo(x)= {3, X, {a}, {b}, {c}, {a, b}, {a, c},{b, c}}
Minbo(x) = {@{a}.{b}.{c}}
Maxbo(X) = {X,{a, b}, {a, c}, {b, c}}

m2 = {2, X,{a}}
¢ = {X, 3, {b, c}}

bo (X) = {X, @, {a}, {b}{a, b},{a, c}}
Minbo(X) = { @, { a}.{b}}
Maxbo(X) = {X, {a,b},{ a,c}}

3 ={@, X, {a, b}}

¢ = {X, D, {c}}

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

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



m, = {@, X, {a}, {b, c}}

n¢ = {X,d,{b, c},{a}}

bo(x)= {2, X, {a}, {b},{c}.{a, b} {a, c}, {b, c}}
Minbo(X) = {@, {a}, {b}{ c}}

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

7-[5:{@1 X, {a}, {a, b}}
¢ = {X, 3, {b, c}{c}}

bo(x)={ ¢, X, {a},{a b}, {a,c}}

Minbo(X) = {@, {a}}

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

n6={0,X{ a}, {b} {a, b}}

nt ={X,0,{b, c},{a, c}}, {c}}

bo(X) ={3, X, {a}, {b}{c}, {a, b}, {a, c}, {b, c}}
Minbo(X) = {@, {a}, {b}.{c}}

Maxbo(X) = { X, {a, b}, {a, cH{b, c}.{b, c}}
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n7={@, X, {a} {a, b} {a, c}}
nt = {X,3,{b},{c}, {b, c}}

bo(X) ={@, X, {a}, {b}.{c}, {a, b}, {a, c}, {b, c}}
Minbo(X) = {3, {a}, {b}.{c}}
Maxbo(X) = { X, {a, b}, {a, c{b, c},{b, c}

ng={d, X, {a}.{b} {a, b}, {b, c}}

n¢ = {X,3,{b, c} {a, c} {c}{a}}
bo(X)={ @,X{ a}.{b}.{a, b}, {ac}{b,.c}}
Minbo(X) = {@,{a}, {b}}

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

m9={d, X,{ a}, {b},{c} {a, b}, {a, c},{b, c}}

nt ={@, X, {a},{b},{c} {a, b}, {a, c}, {b, c}}
bo(X) ={@, X, {a}, {b},{c} {a, b} {a, c} {b, c}}
Minbo(X) ={@, {a}, {b},{c.} }

Maxbo(X) ={X, {a, b}, {a, c}, {b, c}}
6



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

m1={0,X}

m2 = {9,X,{a}}

n3={@, X, {a, b}}

wa={@, X, {a, b, c}}

s ={@,X,{a}, {b,c,d}}

me={0, X, {a, b}, {c, d}}

7={@, X,{a}, {a, b}}

ng={d, X,{a},{a, b, c}}

n9={@,X,{a, b}, {a, b, c}}

m10={9, X, {a},{a, b}, {a, b, c}}
m11={9, X, {a, b},{a, b, c},{a, b, d}}
m12={9, X, {a}, {b},{a, b}}

m13={0, X,{a}, {b, ¢}, {a, b, c}}
m14={@, X, {a},{a, b},{a, c,d}}
m15={0, X, {a},{a, b}, {a, c},{a, b, c}}
m16={9, X,{a},{a, b}, {a, b, c},{a, b, d}}

m17={@, X, {a}, {b},{a, b}, {a, b, c}}



n18={9, X, {a}, {b}, {a, b}, {a, ¢, d}}

m19={¥, X, {c},{a, b}, {a, b, ¢}, {a, b, d}}

m20={9, X, {a},{a, b}, {c,d}, {a, ¢, d}}

m21={@, X,{a}, {a, b}, {a, c},{a,b,c},{a,b,d}

m22={0, X, {a}, {b},{a, b}, {b, c},{a, b, c}}

m23={¥, X, {a},{b},{a, b}, {a,b, c}, {a, b, d}}

m24={0, X, {a}, {b}, {a, b}, {c, d}, {a, c, d}, {b, ¢, d}}

m25={9, X, {a}, {b}, {a, b}, {b,d}, {a, b, c},{a, b, d}}

m26={0, X,{a}, {b}, {a, b}, {a, c},{a, b, c}, {a, ¢, d}

m27={@, X,{a}, {a, b},{a, c},{a, d},{a,b,c},{a,b,d}, {a, ¢, d}}
m28={@, X, {a}, {b}, {c},{a, b}, {b,c},{a, b, c}}

m20={@, X, {a}, {b},{a, b}, {a, c},{b,d}, {a,b, c}, {a, b, d}}

m30={@, X,{a}, {b}, {c},{a, b}, {a,c},{b, c},{a, b, c},{a,b,d}}
n31={¥, X, {a}, {b},{a, b},{a, c},{a,d},{a,b,c},{a,b,d},{a,c d}}
m32={@, X, {a}, {b}, {c}, {a, b}, {a, c},{a, d}, {b, c},{a b, c},
{a,b,d},{a,c d}}

m33={@, 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}



m1={@,X}

¢ = {X, )

bo(X) = P(X)

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

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

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

m2 = {0,X,{a}}

¢ = {X,3,{b, c,d}

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

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

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

m3={@, X, {a, b}

¢ = {X,0,{cd}}

bo(X) = P(x)\[{c},{d}.{c.d}]

Minbo(X) = {@, { a}.{b}}

Mxabo(X) = {X.{a,b, ¢}, {a, b, d}.{a,c,d}}

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



ms={0, X, {a, b, c}}

m¢ = {X,0,{d}}

bo(X) = p(x)\[{d}]
Minbo(X) = {@,{ 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}}

5 = {0, X, {a}, {b, ¢, d}

¢ ={ X, @,(b, c, d},{a}}

bo(x)=P(x)

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

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

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

n6={9, X, {a, b}, {c, d}}

¢ ={X,0,{c,d},{a, b}

bo(X) = P(x)

Minbo(X) = {@, {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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n7={4, X,{a}, {a, b}}

¢ = {X, @, {b, c,d}, {c,d}}

bo(X) = {0, X,{a},{a, b}, {a, c}{a d}{a b, c}{a b, d}.{a, c d}}
Minbo(X)={@,{a}}

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

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

n8={@, X, {a}, {a, b, c}}

¢ = {X, @, {b, c,d}, {d}

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

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

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

mo={@, X, {a, b}, {a, b, c}}

n¢ = {X,0,{.d}, {d}

bo(X) = P(x)\[{c}{d}.{c,d}]

Minbo(X) = {@, { a},{b}}

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

Parbo(x)={{a,b},{a,c},{a,d},{b,c}
11



n10={9, X, {a}, {a, b}, {a, b, c}}

¢ = {X,d,{b, c.d}, {c,d}, {d}

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

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

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

m11={9, X, {a, b},{a, b, c},{a, b, d}}

nt = {X,0,{cd}, {d}, {c}}

bo(X) = P(x)\[{c}{d}{c,d}]

Minbo(X) = {#,{ a,b}}

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

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

n12={9, X, {a}, {b}, {a, b}}

¢ = {X,9,{b,c,d}, {a, cd}, {cd}

bo(X) = P(x)\[{c}.{d}.{c,d}]

Minbo(X) = {@, { a,b}}

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

Parbo(x)={{a,b},{a,c},{a,d},{b,c}
12



n13={0, X, {a}, {b, c},{a, b, c}}

¢ = (X, 0, {b, c.d}, {a, d}, {d}}

bo(X) = P(x)\{d}{b,d},{c,d}}

Minbo(X) = {@, X, {a},{ c}}

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

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

n14={0, X,{a}, {a, b}, {a, ¢, d}}

¢ ={@, X, {b, c.d},{a, c}, { b}}

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

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

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

n15={@, X, {a}, {a, b}, {a,c}, {a, b, c}}

nt = {X,0,{b,,d},{c,d}, {bd},{d}}

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

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

Parbo(X)= {{a, b},{qa, c},{a, d}}
13



716={@, X, {a},{a, b}, {a, b, ¢}, {a, b, d}}

nt ={ X, 0,{b,c,d}{c,d}{d}{c}}

bo(X) = {@, X, {a},{a, b}, {a,c},{a,d},{a b,c},{a,b,d}{a c d}}
Minbo(X) = {0, {a}}

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

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

n17={ @, X,{a}, {b},{a, b}, {a b, c}}

nt = {X, 0,{b,c,d}.{a,cd},{cd}{d}}
bo(X) = P(x)\[{c},{d}.{c,d}]

Minbo(X) = {@, { a}.{b}}

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

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

n18={¥, X, {a}, {b},{a, b}, {a, ¢, d}}

nt = {X, 9,{b,c,d}.{acd}{cd},{b}}

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

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

Parbo(X) = {{a, b}, {a, b}, {a, d}}
14



n19={@, X,{c},{a, b}, {a, b, c},{a,b,d}}

nt = {X,8{ab,d},{c,d},{d},{c}}

bo(X) = {@, X, {c},{a b}, {a, b, c},{a b, d}}
Minbo(X) = {8, {c}}

Maxbo(X) = {X,{a,b, ¢}, {a, b, d}}

Parbo(x)= {a, b}

m20={@, X, {a}, {a, b}, {c, d},{a c,d}}

nt = {X,8,{b,c,d},{cd}{ab}{b}}

bo(X) = {0, X, {a}, {c},{d}.{a b}, {a, cHa,d},{c,d},{a,b,cH{a,b,d}, {a, c, d}
Minbo(X) = {@, {a}, {c},{ d}}

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

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

m1={@, X, {a}, {a, b}, {a, c}, {a,b, ¢}, {a, b, d}}

nt ={ X,0,{ b,c,d},{c,d},{b,d},{d},{c}}

bo(X) = {@, X, {a}, {a, b}, {a, ¢}{a, d},{a, b, c}.{a, b, d},{a, c, d}}
Minbo(X)={@,{a}}

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

Parbo(X)= {{a, b},{qa, c},{a, d}}
15



m22={9,X,{a}, {b},{a, b}, {b, c},{a,b, c}}

n¢ ={X,8,{b,cd}{acd}{cd}{ads{d}}

bo(X) = { X,0,{a}, {b}, {a, b}, {a,d}, {b,c}, {b,d},{a b, c},{a b,d},{b,c d}}
Minbo(X) = {@, {a}, {b}}

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

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

n23={0, X, {a}, {b},{a, b}, {a,b, c},{a,b,d}}
nt ={ X,0, {b,c,d}.{a,c,d}{cd},{d},{c}}
bo(X) = P(x)\[{c},{d}.{c,d}]

Minbo(X) = {@, { a}.{b}}

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

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

m24={0, X, {a}, {b},{a, b}, {c,d},{a ¢, d}, {b, ¢, d}}

nt ={X,9,{b,c.d}.{a,cd}{cd}{ab}{b}{a}}

bo(X) = P(x)

Mibo(X) = {@, {a}, { b} { ¢}, {d}}

Mabo(X) = {X,{a, b, c},{a, b, d}, {a,c, d}, {b, c, d}}
Parbo(x)= {{a, b}, {a, ¢}, {a, d}, {b, c}, {b, d}, {c, d}
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nm25={@, X, {a}, {b}, {a, b}, {b,d}, {a,b, c}, {a, b, d}}

nt ={X,0, {b,c,d}.{a,c,d}{cd}.{ac}{d}{c}}

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

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

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

m26={0, X, {a}, {b}, {a, b}, {a, ¢}, {a, b, c}, {a, ¢, d}}

n¢ ={X.0,{bcd}{acd}{cd}{ac}{d}{c}}

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

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

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

m27={@, X, {a},{a, b}, {a, c}, {a, d}, {a, b, ¢}, {a, b, d}, {a, ¢, d}}

n¢ ={ X,0,{b,c,d},{c,d},{b,d},{b,c},{d},{c},{b}}

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

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

Parbo(X) = {{aq, b}, {qa, c}, {a, d}}
17



n26={0, X, (a}, (b}, {c}, (a, b}, b, }, fa, b, c}}

n¢ ={X,8,{b,c,d}{a, c,d}{a, b,d}{c, d}{a, d},{d}}
bo(X) = pCO\[{d}]

Minbo(X) = {0,{ 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}}

m29={@, X, {a}, {b},{a, b}, {a, c},{b,d},{a,b, c},{a, b, d}}

¢ ={ X,8, {b, ¢, d}{a, c, d},{b, c}{b, d}.{a, cHd}.{c},

bo(X) = {@, X, {a}, {b}, {a, b}, {a, ¢}, {b, d}, {a, b, ¢}, {a, b, d}}
Minbo(X) = {@, {a}, {b}}

Maxbo(X) = { X, {a, b, ¢}, {a, b, d}}

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

m30=19, X, {a}, b}, {c},{a, b}, {a, c}, {b,c}, {a,b, c},{a, b, d}}
n¢ ={ X,8, {b, ¢, d}{a ¢, d}{ab,d}.{c, d}L{b, d}.{a d}{d},
bo(X) = {P(x)/{d}{c, d}}

Minbo(X) = {9, {a}, {b}, {c}}

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

Parbo(X) = {{aq, b}, {a, c},{a, d}, {b, c},{b, d}}
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n31={0, X, {a}, {b}.{a, b}, {a, c},{a d}, {a,b,c},{a,b,d}, {a,c d}}
nt ={{X.9,{b, c, d}{a, c d}{c d}{bd}{b,c}{d}{c}{b}

bo(X) = {0, X,{a},{ b} {a,c}{a,d},{a b,c},{a D, d},{a,c d}}
Minbo(X) = {8, {a},{ b}}

Maxbo(X) = {X, {a, b, ¢}, {ab,d}, {a, ¢, d}}

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

m32={@, X, {a}, {b}, {c}, {a, b}, {a, ¢}, {a,d}, {b, c}, {a, b, c},{a, b, d}{a, c, d}}
=X, @, {b, ¢, d}{acd}{ab,d}{cd}{b,d},{b.c}{ad}{d}{c}{b}

bo(X)={@, X, {a}, {b},{c}, {a, b}, {a c},{a d},{b,c},{a b, c}{a b,d} {a c d}
Minbo(x)= {0, {a}, {b}, {c}}

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

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

n33=P(X)

Tc=P(X)

bo(X) =P(X)

Minbo(X) = {4, {a}, {b}, {c}.{d}}

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

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

Definition3.2: T,-Space

Let (X,m) be a topological space. Then the space (X,n) is called Para b To-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. l.e.,

Definition3.3: T1-Space

Let (X,n) be a topological space. Then the space (X,n) 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: T»-Space

Let (X,n) be a topological space. Then the space (X,n) is called Para b T>-Space or
Para b Hausdorff space iff for each pair of distinct points x,y€ X there exist

Parab(X) open setsUAndVstx e U,y eVAndUNV =@
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Para b- T>-Space

Para b- T'1-Space

Para b- T-Space

{a,b,c,d}

X=

1

T2

T3

TT4

Tis

Tl6

TT7

T8

TT9
110

11

13

14

15

16

117

18

119

120

1021

122

1023

1024

1025

126

1027

1728

1029

T30

1031

132

133
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[bo(x),minbo(x),maxbo(x),parbo(x), To, T1,T2]
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