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Abstract

Rather, the aim of my research is the process of calculating all the
topologies on the three-point group, and then calculating the upper and
lower probability of all the groups within the IP(x) corresponding to
those topologies, by the help of the interior points and closure on the one
side, and on the other side, calculating the interior points and closure of

the harmonic Sets 3 -Open.
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Introduction:

Brief history of topology:

Topological thinking began with Euler's problem in the famous "Seven Bridges
of Konigsberg", and Euler's 1736 paper was the first result on topological
elimination.

The term topology was first introduced by the Germans as “topologie” in 1847 by
Johann Benedict, and then the specialists in the English language showed that the
word topologist is every person who specializes in topology. In the nineteenth
century, several scholars developed specific definitions for it. Ascoli and others
developed the first definition of the metric rule, which

It is considered a special case in the current topology in the year 1906

After that, the world Ha and Sdorf put a definition of it, which is currently known
as the very famous Ha and Sdorf in the year

1914 But the world came as Kazimierz Kuratowski. The year 1922 put the
definition known to us now.



Chapter One

Topologies on The Sets Containing Three Elements



In this chapter, we will show set of basic definitions on which our
works are based, to a set of questions that we worked on through three
elements, which are {a,b,c}, where we made 29 topologies and
extracted (interiors and closures ) of 3 -open at the end of the research
,we studied the probabilities that are (upper and lower) on the
topologies that we knew, in addition to the probabilities on topologies

for the B -open set.

Definition 1.1 [1]

Let X be a nonempty set and 7 be a family of subsets of X(i.e.,t € IP(X)) . we say

T is atopology on X satisfy the following conditions:

1. X,0€ert

2. If U,V @ €1, then UN v € 7 the finite intersection of elements from T

3. If Uset;a€AN,then UseaUq € T Va EA the arbitrary (finite or infinite

)Junion of element of T is again an element of 7 .

Definition 1.2 [2]

Let (x,7) be a topological space.the subset of x belonging to T are called open sets

in the space

If A € x and A€ T thenA open set



Definition 1.3 [2]

The subset of X is colled set in the space x if its complement X /A is open set

we will denofed the family of closed sets

if AC x and A € then A closed set

Definition 1.4 [3]

Let (X,1) be a topological space and let ACX. A point a€A is called an Interior
Point of A if there exists an open neighbourhood U (U€r) of a such that
a€UCA. The set of all interior points of A is called the Interior of A and is
denoted int(A).

Definition 1.5 [3]

Definition : Let X be a space and A € X. The set A < N{FJF is closed in X and
A c F} is the smallest closed set containing A. This is called the closure of A,
sometimes denoted by cl (A).

Definition 1.6

A subset A of a space X is said to be B-open if A <cl (int(cl(A))). And the
complement [ -open is called B -closed set. And the complement

A < int(cl(int(A))).



Definition 1.7 [4]

Let (X,1) be a topological space and let ASX. A point XEA is called an aR-interior
point of A iff there exists an -open set UET containing X such that

xEUCA .The set of all B-interior point of A is called the B-interior of A and

is denoted by P -A° or B -Int(A) i.e,.

B-A°={x€A:qUET, xec UC A}

xeP-A°—>3FUet;xeUCA

Let (X,1) be a topological space and let ASX. A point xEA is called an interior
point of A iff there exists an open set UET containing x such that x€EUCA.The
set of all interior points of A is called the interior of A and is denoted by A° or
«Int(A) 1.e

{A°={x€A:qUET,xecUcCA

xeA°—>3JUet,xcUCSA

Definition 1.8 [4]

Let (X, 7) be a topological space and let A be a subset of X . Then the
intersection

of all B-closed containing the set A is called the B-closure of A and denoted
by B- A or B-c(A) or B -cl(A). i.e B -cl(A)=N {F: F is closed, A € F}.
Definition 1.9

number elements of A

p(A%) = p (int(A)) = number elements of X

number elements ofA

p (A)=plellA)) = number elements of X

number elements of .int(A)

P -pla)=p(P. int(4)) = number elements of X

number elements of f3.cl(A)

B . p(4)=p((B. cl(A) =

number elements of X



T1={x, 0}

TC1={x,(D}

B-Ti={x,0, {a},{b},{c},{a,b},{a,c},{b,c}
B-Ta={x, @, tb,c },{a,b},{a,b},{c},{b}, {c}}

T, {a}| {b} {c} {ab} | {ac} | {bc}
0 0 0 0 0 0
Aar) 3 3 3 3 3 3
T 3 3 3 3 3 3
p (A) 3 3 3 3 3 3
A |l 1 1 2 2 2
p (P 3 3 3 3 3 3
B B 1 1 1 2 2 2
p (B(A) By 3 2 3 3 3




T2={x, @, {a}}

T2={x, 0, {b, c}}
B-Ta={x,0,{a},{a,b},{a,b},{a,c}
B- T¢={x,0,={b,c},{c},{b}

T, {a}| ({b} {c} {ab} | {ac} | {bc}
1 0 0 1 1 0
ar) 3 3 3 3 3 3
T 3 2 2 3 3 2
p (A) 3 3 3 3 3 3
| ] 0 0 2 2 1
p (P 3 3 3 3 3 3
_ B 3 1 1 3 3 2
p (B(A) 3 3 3 3 3 3

T3={x, @, {b}}



Tez={x, 0,{a, c}}
B- T3= {x, @,{b}.{ a,b},{b,c}}
B-Tes={x, 0{a,l{ct{a}}

T; {a}| {b} {c} {ab} | {ac} | {bc}
0 1 0 1 0 1
A 3 3 3 3 3 3
T 2 3 2 3 2 3
p (A) 3 3 3 3 3 3
| O 1 0 2 0 2
(P 3 3 3 3 3 3
B 1 3 1 3 2 3
p (B(A) 3 3 3 3 3 3




Ta={x,0, {c}

Tco={x, 0, {a, b}}

B- Ta= {x, D,{c}{b,c}}

B-Tea={x, D{a b}{a}}

T, {a}| {b} {c} {a,b} {ac} {b,c}
0 0 1 0 1 1
A Al 3 3 3 3 3 3
T 2 2 3 2 3 3
p (A) 3 3 3 3 3 3
ay| O 0 1 0 1 2
p (P 3 3 3 3 3 3
B 1 2 3 2 3 3
p (B(A) 3 3 3 3 3 3




Ts={x, @, {a}, {a, b}}
Tes={x, @, {b, c}, {c}}

B- Ts= {x, ,{ a ,b}.{ ac}}
B-Te¢s={x, @{b,c}{c}{b}

T5 { a } {b} {C} { aab} { a,C} {b,C}
1 0 0 2 1 0
o 42) 3 3 3 3 3 3
T 3 2 1 3 3 2
p (A) 3 3 3 3 3 3
R 0 0 2 2 0
P (P 3 3 3 3 3 3
_ B 3 1 1 3 3 2
p (B(A) 3 3 3 3 3 3




Te={x,0, {a}{ac}}
Tce={x,0{a} {ac}}
B-Te={x,0,{a} {ab}{ac}
B-T<e6 = {x, @,{b,c}{c},{b}}

T, {a} {b} {c} {ab} | {ac} | {bc}
1 0 0 1 2 0
A A0 3 3 3 3 3 3
T 3 1 2 3 3 2
p (A) 3 3 3 3 3 3
| 1 0 0 2 2 0
e 3 3 3 3 3 3
_ [ 3 1 1 3 3 2
pB® | 3 | 3 | 3 | 3 | 3 | 3




T7={x, 0,{a}, a ,b}, {a, c}}
Te7={x, @, {b, c}, {c}, {b}}
B-T7={x, ®{a}{ab}{ ac}
B-T<7={x, @,{b,c},{c},{b}

Ty {a} {b} {c} {ab} | {ac} | {bc}
1 0 0 2 2 0
A A5, 3 3 3 3 3 3
T 3 1 1 3 3 2
p (A) 3 3 3 3 3 3
ol 1 0 0 2 2 0
LAk 3 3 3 3 3 3
B 3 1 1 3 3 2
p (B(A) 3 3 3 3 3 3

VY




Ts={x, d,{b}.{a, b}}
Tes={x, @,{a,c}, {c}}

B-Ts = {x, 2,{b}{ a,b},{b,c}
B-Tes={x, O{a chich{a}}

re | {ar | M} | et | {ab | {act | fbe)

0 1 0 2 0 1

p(A%) 3 3 3 3 3 3

T 2 3 1 3 2 3

p (A) 3 3 3 3 3 3

MR 1 0 2 0 1

AN 3 3 3 3 3 3
B B 1 3 1 0 2 0
p (BA) 3 3 3 3 3 3

'Y




To={x, @, {b}, {b, c }
Tco={x, 0, {a, c}, {a}}
B-To={x, 0,{6},{ a,b},{b,c}

B-Teo={x,d{a,chic{a}

To
{a} {b} {c} {ab} | {ac} | {bc}
0 1 0 1 0 2
eSS 3 3 3 3 3 3
T 1 3 2 3 2 3
p (A) 3 3 3 3 3 3
o 0 1 0 2 0 1
P, (P 3 3 3 3 3 3
_ B 1 3 1 0 2 0
p (BA) 3 3 3 3 3 3

V¢




T10={x, 0, {b}, {a, b}, {b, c}}
Tc1w={x, d,{a, c}, {c}, {a}}

B - T1o= {x, ,{b},{ a,b}.{b,c}}
B-Tero={x, 0{a,c}{c}{a}}

ro | tar | b | feb | {abt | {ac} | ibe)
0 1 0 2 0 2
A48, 3 3 3 3 3 3
L 1 3 1 3 2 3
p (A) 3 3 3 3 3 3
| 0 1 0 2 0 2
P (P 3 3 3 3 3 3
B 1 3 1 3 2 3
p (B(A) 3 3 3 3 3 3




T11={x,0,{C}{a, c}}
T = {x, 0}, {a b}, {b}}

B-T11= {x, B,{b}.{ a.c},{b,c}}
B-Tc11 ={x @ {ab }{b}{c}}

T11 {a} {b} {c} {ab} {ac} {b,C}
0 0 1 0 2 1
pLA%) 3 3 3 3 3 3
_ 2 1 3 2 3 3
p (A) 3 3 3 3 3 3
A°) 0 0 1 0 2 2
20k 3 3 3 3 3 3
_ ~ 2 1 1 2 3 3
p(BA) | 3 3 3 3 3 3

1



T12={x, {c}{b,c}} ©
Ty, = X@{ab} {a}}

B-T12={x, ®,{c},{ a ,b},{b,c}
B-Tc12 ={x,0,{a,b} {b}{a}

T12 { a } {b} {C} { a,b} { a,c} {b,C}
0 0 1 0 1 2
A% 3 3 3 3 3 3
_ 1 2 3 2 3 3
A%) 0 0 1 0 2 2
£ { 3 3 3 3 3 3
_ _ 1 1 3 2 3 3
p(BA | 3 3 3 5 5 -

Vv




T13={x,0,{c}{qa, c}, {b, c}}
Ti; = {X0}, {a,b}{b}{a}}
B. T13(x) = {x, @,{c} { a,c}={b,c}

B. T13¢ (%) = {x, @,{a,b },{b},{ a}}

T13 {a} {b} {c} {a,b} {ac} {b,c}
0 0 1 0 2 2
(4°) 3 3 3 3 3 3
_ 1 1 3 2 3 3
p (A) 3 3 3 3 3 3
A 0 0 1 0 2 2
PP 3 3 3 3 3 3
_ - 1 1 3 2 3 3
p (B&A) 3 3 3 3 3 3

YA




T14~{x, ®,{a, b}}

Te1={x,9, {c}}

B-Tu={x,d,{a} {ab}{ac},ibc}
B-Teu={x, O,{bc}{ac}{chib}{a}}

T14 {a} {b} {c} {ab} {a,c} {b,c}
0 0 0 2 0 0
pA) 3 3 3 3 3 3
_ 3 3 1 3 3 3
A%) 1 1 0 2 2 2
£ e 3 3 3 3 3 3
_ _ 1 1 1 3 2 2
pB® | 3 | 3 |3 | 5 | 5 | 3




T1s={x, @, {b, c}}
T1s¢={x, ©,{a}}
B-T1is={x, O,{b}i{c}{a d}{ ac}{ab}]
B-Te1s={x, O{a,cp{ablichiblia}}

T1is {a} {b} {c} {ab} | {ac} | {b,c}
0 0 0 0 0 1
oA 4E) 3 3 3 3 3 3
— 1 3 3 3 3 3
p (A) 3 3 3 3 3 3
N 0 1 1 2 2 2
PP 3 3 3 3 3 3
_ B 1 1 1 2 2 3
pB® 3 | 3 |3 |3 | 3 | 3




T16={x, 0, {a, c}}
Tc16=(x, @, {b}}
B-T16= {x, 0.{a }{c}{ab}{ ac}{b,c}
B-T<16= {x, @,{b,c},{ a,b}.{c}.{b}.{ a}}

T16 {a} {b} {c} {ab} {a,c} {b,c}
0 0 0 0 2 0
(4°) 3 3 3 3 3 3
- 3 1 3 3 3 3
p (A) 3 3 3 3 3 3
R 0 1 2 2 2
LAk 3 3 3 3 3 3
B 1 1 1 2 3 2
p(BA) | 3 3 3 S . z

AR




T17={x, ®,{a},{bH{a, b }}

Te17={x 9, {b, c}, {ac}, { c}}

B- Ti7={x, @, {a,c}, {b,c}}
B-Te1r={x,0,{b} {a}}

T17 {a} {b} {c} {ab} {ac} {b,c}
1 1 0 2 1 1
AA%) 3 3 3 3 3 3
_ 2 2 1 3 2 2
A°) 0 0 0 0 2 2
2L 3 3 3 3 3 3
_ _ 1 1 3 3 3 3
p (BMA) 3 3 3 3 3 3

YY




T1s={x,® {b}, {c}, {b, c}}

Tcig= {X, 9, {b, C}! {a' b}' {a}}

B-Tis={x,0,{a}, {c}{a,c}{bc}
B' Te 18~ {xs (Z)a {ba C}s {as b},{C},{b} {Cl}}

T1s { a } {b} {C} { a,b} { Cl,C} {b,C}
1 0 1 1 2 1
pA) 3 3 3 3 3 3
- 2 1 2 2 3 2
p (A) 3 3 3 3 3 3
A 1 0 1 2 2 2
20k 3 3 3 3 3 3
B B 1 1 1 2 3 2
p (P& | 3 | 3 | 3 | 3 | 3 | 3

Yy




T19={x, D,{b},{c},{b, c}}

Te19={x, 9, {b, c}, {a b}, {a}}
B-T1o={x, @, {b}, { c},{a b}{ ac}ib,c}
B-Te19=1{x 0, {a,c}{a,b}ichib}{a}

T19 { a } {b} {C} { a)b} { Cl,C} {b,C}
0 1 1 1 1 2
p(A°) 3 3 3 3 3 3
T 1 2 2 2 2 3
p (A) 3 3 3 3 3 3
| 0 1 1 2 2 2
£ (P 3 3 3 3 3 3
B 1 1 1 2 2 3
p (BA) 3 3 3 3 3 3

Y¢




T20={x, ®{a},{b}.ta, b}, {a, c}, {b, c}}
Te20=1{x,0,{b, c}, {a, c}, {c}, {b}, {a}}
B-T20={x, @, {a}, { c}{a c}.{b,c}}
B-Te20=1{x, @, {b, c}, {a,ch{c}{ a}}

T20 {a} {b} {c} {ab} | {ac} {b,c}
1 1 0 2 1 2
(€D 3 3 3 3 3 3
T 1 2 1 3 2 2
p (A) 3 3 3 3 3 3
R 1 0 2 1 2
P (P 3 3 3 3 3 3
B 1 2 1 3 2 2
p(BW | 3 | 3 | 3 | 3 | 3 | 3




T21={x, ®{ a },{c}, {a,c}, {b, c}}

Tea=1{x 0 {b c}{a b}, {b} {a}}
B-T21={x,0,{a} {c}{a,}li{bc}

B-Tc21=1{x @, b, c}, { ab}{b}{ a}}

T21 {a} {b} {c} { a,b} {ac} {b,c}
1 0 1 1 2 2
LA 3 3 3 3 3 3
_ 1 1 2 2 3 2
A°) 1 0 1 1 2 2
£ {F 3 3 3 3 3 3
_ _ 1 1 2 2 3 2
p (B(A) 3 3 3 3 3 3

A\l




T22={x,,{b}, {c}, {b, c}, {a, c}}
T¢22=1{x, ?,{a, c}, {a, b}, {a}, {b}}
B- T22= {x, @, {b}, { ch{a c}ib,c}
B-Te22={x, ?, {a, c}, {ab}{b}{a}

T2z {a} {b} {c} {ab} | {ac} {b,c}
0 1 1 1 2 2
A4 3 3 3 3 3 3
— 1 1 2 2 2 3
p (A) 3 3 3 3 3 3
| 0 1 1 1 2 2
P (P 3 3 3 3 3 3
B 1 1 2 2 2 3
pB® | 3 | 3 | 3 3 | 3 | 3

Yv




Tas={x, 9, {a}, {b c}}

Tes={x, 9, (b, c}{a}}

B- T2s= {x, @, {a}, {b },{c},{ a,b}

B-Te23={x 0, {b c} {ach{ab}ichib}{a}

g {a} {b} {c} {ab} | {ac} | {bc}
1 0 0 1 1 2
o 42) 3 3 3 3 3 3
— 1 2 2 3 3 2
p (A) 3 3 3 3 3 3
N 1 1 2 2 2
PP 3 3 3 3 3 3
B 1 1 1 2 2 7
p (BA) 3 3 3 3 3 3

YA




T24={x, D{b}, {a,c}

T<24={x, ®,{a, c}, {b}}

B-T2a={x, @, {a}, {b}{ c}.{a ,bL{ a.c}.{b.c}}
B-Tc24={x, @,{b, c}, {a,c} {ab }{c} {b}{a}

T24 {a} {b} {c} {ab} | {ac} {b,c}
0 1 0 1 2 1
(A4°) 3 3 3 3 3 3
T 2 1 2 3 2 3
p (A) 3 3 3 3 3 3
R 1 1 2 2 2
PP 3 3 3 3 3 3
B 1 1 1 2 2 2
p(BW | 3 | 3 | 3 | 3| 3 | 3

Y4




T25={x, ®,{c}, {a,b}}

Tcas={x, 0, {a, b}, {c}}

B- T2s(x) = {x, 8,{a },{b}, {c}, { a b} {ac}{bc}}

B-Te2s=1{x,0,{b,c}{ack{ab},{c},{b}.{ a}}

T3s {a} {b} {c} {ab} | {ac} {b,c}
0 0 1 2 2 1
A48 3 3 3 3 3 3
T 2 2 1 2 3 3
p (A) 3 3 3 3 3 3
R 1 1 7 7 7
PP 3 3 3 3 3 3
B B 1 1 1 2 2 2
p (B(A) 3 3 3 3 3 3




T26={x, 9, {a}, {b}, {a, b},{a,c}}
T<¢26={x, @, {b, c},{a, c}, {c}, {b}}

B- T26= {x, @, {a}, {b}, {a, b },{ a,c}}
B-T<26={x, @, {b,c} {a, c}, {c}, { b}

T26 { a } {b} {C} { a>b} { a,c} {b,C}
1 1 0 2 2 1
o 42) 3 3 3 3 3 3
s 2 1 1 3 2 2
p (A) 3 3 3 3 3 3
N 1 0 2 2 1
PP 3 3 3 3 3 3
B 2 1 1 3 2 2
b (B | 3 - 3 - z <

R




T27={x, ®{a}, {c}, {a, c}.{a, b}}
T¢27={x, @, {b, c}, {a, b}, {b}, {c}}
B-T2r={x,@,{a} {c},{a,b},{a,c}
B-Tezz={x, D{b,c},{a,b}{c}{b}}

T27 1aj {b} {c} {ab} {ac} {b,c}
1 0 1 2 2 1
p(A°) 3 3 3 3 3 3
T 2 2 1 2 3 2
p (A) 3 3 3 3 3 3
R 0 1 2 2 1
P (P 3 3 3 3 3 3
B 2 2 1 2 3 2
p(B® | 3 | 3 | 3 | 3 5 2

Y




T2s={x, @ {b}, {c}, {b, c},{a ,b}}

T c28={x, 8, {a, c}, {a, b}, {a}, {c}}

B- T2s= {x, @, { b}, {c}{b.c}{a, b}
B-Tc28={x, @, {a,c},{a b} {a} {c}}

T>s 1aj {b} {c} {a,b} {ac} {b,c}
0 1 1 2 1 2
p(A°) 3 3 3 3 3 3
T 1 2 1 2 2 3
p (A) 3 3 3 3 3 3
| 0 1 1 2 1 2
£ (P 3 3 3 3 3 3
B 1 2 1 2 2 3
ppw | 3 | 3 | 3 | 3 | 3 | 3

Yy




T29={x, @ {a}, {b}, {c}, {a, b}, {a, c}, {b, c}}
T¢29={x, D, {b, c}, {a, c}, {a, b}, {c}, {b}, {a}
B- T20= {x, @, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}}
B-Te29={x, @, {b,c}, {a,b}, {c}, { b}, {a }}

T29 { a } {b} {C} { aab} { a,C} {b,C}
1 1 1 2 2 2
(A4°) 3 3 3 3 3 3
— 1 1 1 2 2 2
p (A) 3 3 3 3 3 3
o | ] 1 1 2 2 2
PP 3 3 3 3 3 3
- B 1 1 1 2 7 2
p (BA) 3 3 3 3 3 3

A
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