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Abstract.

The main objective of our work is to calculate some topologies on the four-
point set, then calculate the upper and lower Probability of all sets within the
IP(x) corresponding to those topologies, using the internal points and closing
points on one side within this path, and the second path calculates the set of
internal points and the set of closing points for that Set Semi.
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Introduction.

Topology is a word translated from the english word topology, and the word
topology is divided into two syllables, the first syllable (topo) which is of greek
origin to topos (which means “place”), and the second syllable is (logy). it is the
study of variable groups in which the nature of their contents does not change.
this has led some mathematicians and engineers to call it rubber engineering.
topology is concerned with the study of spatial properties that are preserved
according to the two-continuity distortions (tension without tearing), these
properties are usually known as topological inequalities. the foundations of this
branch of mathematics were established at the beginning of the twentieth century,
and it continued to develop from 1925 to 1975 , when it witnessed its maturation
and its formation as an integrated specialty. it can also be said that topology is the
science that is concerned with the study of topological properties that move from
one place to another through morphology. to understand the meaning of the word
isomorphism, it is said of a function that it forms symmetry if it is a continuous
function and its inverse form is also continuous, comprehensive and divergent. a
topology of modern theories (compositions) in mathematics that originated in the
nineteenth century and crystallized during the twentieth century. although his
roots extend in geometry and mathematical analysis, he grew independent of them

and has now become a tool that serves all mathematics [3].



Chapter One

Chapter one

Some Topologies on The Sets Containing
Four Elements.



Chapter One

In this chapter, we will show set of basic definitions on which our solutions
are based, to a set of questions that we worked on through the four elements,
which are {a,b,c,d}, where we made 10 topologies and extracted (interiors and
closures ) of Semi 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 Semi 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 if satisfy the following conditions:

1. X,0€et
2. IfU,VeEer,then UnV ET

The finite intersection of elements from 7 is again an element of t.

3. If UseT;a€EN,thenUgeanUsE T Va EA.

The arbitrary (finite or infinite) union of elements of 7 is again an element of
T.

We called a pair (X, ) topological space.

Definition 1.2 [4]
Let (X,7) be a topological space .The subsets of X belonging to 7 are called

open set in the space X.i.e.,

If A S X and A € T then A open set.
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Definition 1.3 [4]

Let (X,7) be a topological space. The subset of X is called closed set in the

space X if its complement X \ A is open set. We will denoted the family of
closed sets by J.i.e., IfAC X and A € J then A closed set.

Definition 1.4 [2]
Let (X,7) 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€UCSA.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€eA:JUer;xelUcA}

xeA°o3JUet;xeUcA.

Definition 1.5 [4]
Let (X, ) be atopological space and let A be a subset of X. Then the

Intersection of all T-closed containing the set A is called the closure of A

and denoted by A or Cl(A). i.e., CL(A)= A"

Definition 1.6 [5]

A subset A of a space X is said to be Semi-open if AC cl (int (A)) . And the

complement Semi-open is called Semi-closed set.
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Definition 1.7 [2]

Let (X,7) be a topological space and let ASX. A point XEA is called a semi-
interior point of A iff there exists an semi-open set UET containing x such that
xEUCA .The set of all semi-interior point of A is called the semi-interior of A

and is denoted by semi-A° or semi-Int(A). i.e.,
Semi-A°={x€A:JUET xeUcA}

xeSemi-A°3JVUet;xelUcA.

Definition 1.8 [2]

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

intersection of all semi-closed containing the set A is called the semi-closure of

A and denoted by Semi- A or semi-CL(A). i.e., Semi-Cl(A)=AC°C.

Definition 1.9

B(Ao) — B (int(A)) — number elements of A°

[ number elements of X
—f = — number elements of A
A)=pl(cl(A)) =
Y P( ) P( ( )) number elementsof X

number elements of Semi.int(A)
number elements of X

e Semi. P(A°) =P (Semi. int(A) )=

_ number elements of Semi.cl(A)

e Semi. p(A)=p (Semi. cl(A)) =

number elements of X
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Example 1
71 ={x,0,{d},{a,b,d}}
T1°={x,0,{c},{a,b,c}}

Semi. T:={x, ,@,{d}.{a, d},{b, d},{c, d}.{a, b, d}{a, ¢, d},{b, c, d} }

Semi. '[1C={X,¢,{a},{b},{ C}’{a: b}’{a’ C}:{b’ C}’{a’ b’ C}}
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Example 2

T2 ={X,0,{d}.{a, c, d}}

T2¢ ={X;®’{b}:{a! b: C}}

Semi. T2={X,D,{d},{a, d}.{b, d},{c, d}.{a, b, d},{a, c, d},{b, c, d}}

Semi. 72¢ ={x,®,{a},{b},{ c},{a, b},{a, c},{b, c},{a, b, c}}

T2 {a} {b} {c} {d} {ab} {ac} {ad} {bc} {bd} {cd} {abc} {abd} {acd} {bcd}

PAY o0 o o 1 o o 1 o0 1 1 0 1 3 1
4 4 4 4 4 4 4 4 4 4 4 4 4 4

PAY 3 1 3 4 3 3 4 3 4 4 3 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4

Semi- 0 0 0 1 O o 2 o0 2 2 0 3 3 3
PA) 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Semi- 1 1 1 4 2 2 4 2 4 4 3 4 4 4
PCAY 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Example 3
73 ={X,0,{d}{b, c, d}}

T3¢ ={X,®,{a},{a, b’ C}}

semi. 73=(X,,0,{d},{a, d},{b, d},{c, d},{a, b, d},{a, ¢, d},{b, ¢, d} }
Semi. 3¢ ={x,0,{a},{b},{ c},{a, b},{a, c},{b, c},{a, b, c}}

T3 {a} {b} {c} {d} {ab} {ac} {ad} <{bc} {bd} {cd} {abe} {abd} {acd} ({bcd}
PA)Y o o o 1 o 0 1 0 1 1 0 1 1 3

4 4 4 4 4 4 4 4 4 @ 4 4 4 4 4
PQAY

1 3 3 4 3 3 4 3 4 4 3 4 4 4

4 4 4 4 4 4 4 4 4 4 4 4 4 4
Semi- 0 0 0 1 O o 2 o0 2 2 0 3 3 3
PA) 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Semi- 1 1 1 4 2 2 4 2 4 4 3 4 4 4
PCAY 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Example 4

74 ={X,0,{a},{d}{a, d}}

T4 ={x,0,{ b, c}{a, b, c,}.{b, c, d}}

Semi. T4={X,,0,{a},{d},{a, d},{a, b, d},{a, c, d}}

Semi. 14¢={x,0,{b},{c},{b, c},{a, b, c},{b, c, d}}
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Example 5

Ts ={X,.{b}, {d}, {b, d}}

75¢ ={X,0, {a, c}, {a,b, ¢}, {a,c, d}}

Semi. T5={X,,D,{b}, {d}, {b, d}, {a, b, d}, {b, ¢, d}}

Semi. 7s°=(x,0,{a}, {c}.{a, c}.{a, b, c}.{a, ¢, d}}
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Example 6

T6={X,D.{c}, {d}, {c, d}

T6¢ ={X,0. {a, b,}, {a, b,c}, {a, b, d}}

Semi. Te={X,,D,{c}, {d}, {c, d}, {a, c, d}, {b, ¢, d}}

Semi. 76 ={x,0,{a}, {b},{a, b}.{a, b, c}.{a, b, d}}
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Example 7

77={X,0,{d}, {a,b}, {a,b, d}}

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

Semi. 77 ={X,,D,{a},{b},{d}, {a, b} {a, d}, {b,d},{a, b, d} ,{a, c, d},{b, c, d}}

Semi. t¢={x,0,{a},{b},{ c} ,{a, c} ,{Db, c} ,{c, d},{a, b, c} ,{a, c, d} {b, c, d}}

T7 {fa} {b} {c} {d} f{ab} {ac} {ad} f{be} f{bd} {cd} {abc} f{abd} {acd} {bcd}

0 o0 o0 1 2 o 1 o0 1 1 2 3 1 1

P(A") 4 4 4 4 4 4 4 4 4 4 4 4 4 4

3 3 1 2 3 3 4 3 4 2 3 4 4 4

PAY 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Semi- 1 1 0 1 2 1 2 1 2 1 2 3 3 3
PA) 4 4 4 4 14 4 4 4 4 4 4 4 4 4
Semi- 1 1 1 2 3 2 3 2 3 2 3 4 3 3
PCA) 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Example 8

78={X,0.{d}, {a,c}, {a.c, d}}

T8¢ ={X,D, {b}, {b, d}, {a, b, ¢ }}

Semi. Tg ={X,,Q),{a},{c}, {d}, {a, c} ,{a,d}, {c,d},{a, b, d} {a, c,d}{b, c, d}}

Semi. ¢ ={x,D,{a} ,{b} ,{c} ,{a, b} ,{b, c} ,{b, d},{a, b, c} ,{a, b, d} ,{b, c, d}}

T8 {a} {b} {c} {d} {ab} {ac} {ad} {be} {bd} {cd} {abc} {abd} {acd} {bed}

PAY o o 0o 1 o 2 1 0 1 1 2 1 3 1
4 4 4 4 4 4 4 4 4 4 4 4 4 4

PAY 3 1 3 2 3 3 4 3 2 4 3 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4

Semi- 1 0 1 1 1 2 2 1 1 2 2 3 3 3
PA®) 4 4 4 4 14 4 | 4 4 4 4 4 4 4 4
Semi- 1 1 1 2 2 3 3 y 3 3 3 4 3
PCAY 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Example 9
To=1{X,D,{d}, {b.c}, {b.c, d}}

T9¢ ={X,0, {a}, {a, d}, {a, b, c }}

Semi. T9 ={X,,¢,{b},{c}, {d} , {b, c} ,{b, d}, {c,d}, {a, b, d} {a, c,d},{b, c, d}}

Semi. 7o¢={x,0,{a} ,{b} ,{c} ,{a, b} ,{a, c} {a, d},{a, b, c} ,{a, b, d} ,{b, c, d}}

P(A%)

Bl w

N
N
AN
=N
I
I
BN
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I

o
~| o
~| o
I
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Example 10
T10={X,D.{a}, {a,b}.{a,d}, {a,b, d}}

T10¢ ={X,D, {c}, {b,c}, {c, d}, {b,c,d}}

Semi. T10 ={X,,@1a}{a,b}, {a,c} , {a, d} {b, d} , {a, b, c} ,{a, b, d}n{a, c, d}}

Semi. 710 ={x,@, {b} ,{c} .{d} .{a, c} .{b, c} ,{b, d}.{c, d} ,{b, c, d} }

1 0
4 4

2
4
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