
  

Repuplic of Iraq  
Ministry of Higher Education  
and Scientific Research  
University of Babylon  
College of Education for Pure Sciences 
 
Lower and Upper Probability of Sets Semi Open 

and Semi Closed  
 
Research Submitted to University of Babylon / College of Education for 

Pure Sciences / Mathematic Department as Part of the Requirements 
for The Degree of B.Sc. in Mathematical Science 

 
By  

Eman Adnan Ali 
 

Supervised By  
Prof . Mustafa Hasan Hadi 

 
 
 
1444A.H                                                                                            2023 A.D



 

ii  

 
﷽ 

)) ةن قُرم مَله يفا أُخم ْنَفس َلمَا كاَنوُا فَلاَ تعبِم اءزنٍ جيأَع
لُونمعي((  

                                                                  
 صدقُ أُلَلَه ألَُعلَي أُلعَظيمِ

  ١٧اية  ،السجدة 
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خالق اللوح والقلم وبارئ الذر والنسم وخالق كل شيئ من العدم الى القاف والنون وكان خير الرسل وما كادوا  الى
  ليزلقوه بأبصارهم إلا هو ذكر للعالمين ..

  نبي الرحمة 
  الى السادات الاطهار وعروته الوثقى ..  تراجمة وحي ا ومهبط سره الى    

  اهل بيت النبوه
  قرب لي من نفسي المغيب عن الأبصار والكامن بعين البصيرةمراد قلبي ..الأ الى

  كلماتي المستطرة ترجمان عنائي للوصول إليك بزادي العلمي .. 
  صاحب العصر والزمان

  لعلي أفي تلك الأبوه حقها ، وإن كان لايوفي بكيل ولا وزن ، فأعظم مجد انك لي أب .. 
  ابي الحبيب

  وطني الاول ومدرستي الاولى ..الى تلك الحبيبة ذات القلب النقي والنظرة الدافئة الى من تفتش سعادتها في سعادتي  الى
  امي الحبيبه

  من اشاركهم لحظاتي .. الى من يفرحون لنجاحي وكانه نجاحهم .. الى
  اخوتي

 شهداء العراق الابرار... الى
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الحمد  الأول قبل الإنشاء والأحياء والآخر بعد فناء الأشياء العليم الذي لا ينسى من ذكره 
والصلاة والسلام على  ولا ينقص من شكره ولا يخيب من دعاه ولا يقطع رجاء من رجاه

  أما بعد ...   نله الطيبين الطاهريآ و اشرف الخلق والمرسلين ابي القاسم محمد

مشرف الى الكتور لؤي وكذلك الى فاني يسعدني أن أتقدم بالشكر الجزيل واوفر الامتنان 
باقتراح موضوع البحث ووقوفه معي  مشكور  لتفضله  مصطفى حسن هاديالدكتور البحث   

  . لإكمال وإخراج البحث بشكله الحالي

والتقدير والاعتراز لكافة تدريسي كما يطيب لي ويسعدني أن أتقدم بوافر الشكر 
لي يد  كما أتقدم بخالص شكري وامتناني إلى كل من مدجامعة بابل في  رياضيات قسم ال

  ختم بحث بعون ا .أعلى أكمل وجه وانا  بحثالمساعدة في إخراج هذا ال
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Abstract 
     in this chapter, we will present a set of basic definitions on which we 
base our solution to a set of examples that we worked on through three 
elements : [a, b, c] and we made topologies 29 tabloids and extracted lnterior 
and closures in addition to mentioning the definition of Semi-open and 
extracted Interior and closures for Semi-open At the end of the research, we 
studied the probabilities that are the upper and lover on the tops that we 
knew, in addition to the probabilities on the tops for Semi-open . 



 

  1   

Introduction [1] 
      Topology is an important and interesting branch of mathematics. 
Studying it not only introduces you to new concepts and theories, but also 
puts you in the context of old concepts such as related functions. On the 
other hand, the importance of topology can be seen through its clear 
influence on almost all other branches of mathematics. This makes the study 
of topology relevant to all who aspire to become mathematicians, whether 
their first love is (or becomes) algebra, analysis, classification theory, 
quantum mechanics, dynamics, engineering, industrial mathematics, 
mathematical biology, mathematical economics, mathematical finance, 
mathematical presentation, mathematical physics, communication 
mathematics, number theory, numerical mathematics, operations research or 
statistics (The main bibliography at the end of this book suffices to show that 
topology is indeed closely related to all of these topics and more). 
Topological concepts such as compactness, coherence, and density are as 
essential to mathematicians today as groups and functions were to 
mathematicians of the last century. 
Topology has several different branches - general topology (also known as 
point-group topology), algebraic topology, differential topology and 
topological algebra-first, general topology is the door to the study of the 
other. I hope in this book to present a complete ground in general topology. 
Anyone who studies the first ten chapters well and solves at least half of the 
exercises will definitely get on this floor. 
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  Topologies on The Sets Containing Three Elements 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 three elements, which are {a,b,c}, 
where we made 29 topologies and extracted (interiors and closures ) of Sets 
-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 [2]  
Let  be a collections of sabset  of a set X . Then  is said to be topology on 

 iff : 
1  ∅ , ∈  
2   , ∈   ∩ ∈  
3   , , … , ∈   ∪ ∈ ∈    ,      

               
 ⊆   ∈         .  

Definition 1.2 [3]  
The subset of   is colled set in the space x if its complement ⁄  is open 
set we will denofed the family of closed sets  
if ⊆   and ∈  then A closed set 
Definition 1.3 [2] 
Let  be a space and A ⊆ X . The set 

∩ |        ⊂   is the smallest closed set 
containing A. This is called the closure of A, sometimes denoted by cl (A)   . 
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Definition 1.4 [2] 
Let ,   be a topological space and ⊆  . T point ∈   is called an 
interior point of A iff there exists an open set ∈  containing x such that 

∈ ⊆  . The set of all interior points of A is called the interior of A and 
is denoted by Aº or Int ( A) . i.e. ,  

° ∈ ∶  ∃ ∈  ; ∈ ⊆  
∈ ° ⇔ ∃ ∈  ; ∈ ⊆   

. 
Definition 1.5 [2] 
A subset T of a space X is said to be Semi-open if ⊆    . And 
the complement Semi-open is called Semi-closed set. And complement 

⊆    . 
Definition 1.6 [3]  
Let ( , ) be a topological space and let ⊆  .   ∈   is cald an 
semi interior point of A iff there exists an a - open set   ∈
 containing such that ∈ ⊆  .The set of all semi - int int of A is called 

the interior of A and is denoted by ∘   .    
∘ ∈ ∶ ∃ ∈ ⊆  

∈ ° ⟷ ∃ ∈ ; ∈ ⊆    
Definition 1.7 [3]  
Let ( , ) be a topological space and let A be a subset of  . Then the 
intersection  of all semi - closed containing the set A is called the semi 
closure of A and denoted by semi -  or (A) or semi - Cl (A) . i.e Cl (A) 
= ∩ :    , ⊆  
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Definition 1.8 [3]  
1)    °

    
2)    

    
3)  °    

    
4)    
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