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Foundations of Mathematics 

Instructor: Dr. Uday Jabbar Quaez 

Academic Year: 2024-2025 

Department of Mathematics, College of Education, Al-Mustansiriya University 

Chapter Two 

Set Theory 

Lecture 6.: Set Theory - Concepts and Applications 

Introduction 

In this lecture, we explore the fundamentals of set theory, a cornerstone of 

modern mathematics. Set theory provides the language for describing 

collections of objects, enabling us to study their properties and relationships. 

This lecture includes definitions, examples, and applications related to sets... 

 

Definition of a Set:  

A set is a collection of distinct objects, called elements or members of the set. 

Sets are denoted using curly braces { }. For example, A = {1, 2, 3}. 

Methods for Representing Sets:  

- Listing elements: All elements are listed explicitly, e.g., A = {1, 2, 3}. 

- Set-builder notation: The property characterizing the set is given, e.g., A = {x 

| x > 0}. 

Remark 2.1.  

1. The capital letters usually used to represents sets such as A, B, C,…etc.  

2. The small letters such as a, b, c, d,…etc are used to represents the 

members or the elements of the set.  

3. Membership in a set is denoted as follows: a ∈ A denotes that a belongs 

to a set A  



Foundations of Mathematics                            AL-Mustansiriyah University                                                       Lecture 6: 

Page 2 

4. Non-membership to a set is denoted as follows: a ∉ 𝑨 denotes that a 

does not belong to a set A  

Special Types of Sets 

- Empty Set: A set with no elements, denoted by { } or empty set Φ. 

- Subsets: A set A is a subset of B if all elements of A are also elements of B 

denoted by A⊆ 𝐵.  

𝑨 ⊆ 𝑩 𝒊𝒇 𝒂𝒏𝒅 𝒐𝒏𝒍𝒚 𝒊𝒇 ∀𝒙 ∈ 𝑨 → 𝒙 ∈ 𝑩 

𝑨 ⊈ 𝑩 𝒊𝒇 𝒂𝒏𝒅 𝒐𝒏𝒍𝒚 𝒊𝒇 ∃𝒙 ∈ 𝑨 ∧ 𝒙 ∉ 𝑩 

Venn Diagrams 

Venn diagrams are graphical representations of sets and their relationships, 

such as unions and intersections. 

Examples: 2.1. 

1) Let 𝐴 = {4,9 } 𝑎𝑛𝑑 𝐵 = {𝑥 ∈ 𝑁; 1 < 𝑥 < 10}  

. Determine whether 𝑨 ⊆ 𝑩  𝒐𝒓 𝑨 ⊈ 𝑩   

Solution:  𝐴 ⊆ 𝐵  𝑏𝑢𝑡 𝐴 ⊈ 𝐵   since 3 ∈ 𝐵 ∧ 3 ∉ 𝐴 

2) Let 𝐴 = {𝑥 ∈ 𝑁; 𝑥 > 3} 𝑎𝑛𝑑 𝐵 = {𝑥 ∈ 𝑁; 𝑥2 > 4}.  Is  𝑨 ⊆ 𝑩  𝒐𝒓 𝑨 ⊈ 𝑩 ?  

Solution:  𝑙𝑒𝑡 𝑥 ∈ 𝐴 → 𝑥 > 3 → 𝑥2 > 9 → 𝑥2 > 4 → 𝑥 ∈ 𝐵  𝑡ℎ𝑒𝑛  𝑨 ⊆ 𝑩  

Since 32 > 4 → 3 ∈ 𝐵  𝑏𝑢𝑡 3 ∉ 𝐴 𝑡ℎ𝑒𝑛 𝑩 ⊈ 𝑨.  

Theorem 2.2.  Let A, B and C be any sets, then  

1. ∅ ⊆ 𝐴 

2. 𝐴 ⊆ 𝐴 

3. If 𝐴 ⊆ 𝐵 and 𝐵 ⊆ 𝐶 then 𝐴 ⊆ 𝐶 

Proof: 1. ∅ ⊆ 𝐴 means   ∀𝒙 ∈ ∅ → 𝒙 ∈ 𝑨  

𝑭 → (𝑻 𝒐𝒓 𝑭) = 𝑻 

2. Let x ∈ A → x ∈ A,  this means A ⊆ A 
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3. To Prove,   If 𝐴 ⊆ 𝐵 and 𝐵 ⊆ 𝐶 then 𝐴 ⊆ 𝐶 

Let x ∈ A → x ∈ B    (since A ⊆  B ) 

x ∈ C (since B ⊆  C ) 

Then, 𝐴 ⊆ 𝐶  

Definition 2.1.  A set A is called a proper subset of B and denoted by (𝐴 ⊂ 𝐵) 

if and only if 𝐴 ⊆ 𝐵 and there exist an element x ∈ B   that is   x ∉ 𝐴.  

A ⊂  B ↔ 𝐴 ⊆ 𝐵 ∧ ∃𝑥 ∈ 𝐵 ∧ 𝑥 ∉ 𝐴 

Examples: 2.2. 𝐴 = {𝑥 ∈ 𝑁 𝑜𝑟 𝑥2 − 16 = 0}, 𝐵 = {𝑥 ∈ 𝑁 𝑎𝑛𝑑 𝑥2 − 16 = 0} 

Determine if 𝐴 ⊂ 𝐵  𝑜𝑟 𝐵 ⊂ 𝐴.  

Solution: 𝐴 = {1, 2, 3, … } ∪ {4, −4} and 𝐵 ={4}.  It is clear that 𝐵 ⊂ 𝐴 because 𝐵 

⊆ 𝐴 and                          ∃y = {1,2,3,5,… } ∈ A ∧ y ∉ 𝐵 

Definition 2.2.  Two sets A and B are equal if they both have the same 

elements or, equivalently, if each is contained in the other.   

𝐴 = 𝐵 ↔ A ⊆  B ∧  B ⊆  A  

Definition 2.3. Universal set 𝑈 is the set that contains all the elements or the 

sets we have under discussion.  

Examples: 2.3.  𝐿𝑒𝑡 𝐴 = {1,2,3}, 𝐵 = {1,5,7}, 𝐶 = {1,11,20}  then 𝑈 = 𝑁  is 

possible to have a Universal set.  

Definition 2.4. Family of sets is a set that have other sets as members.   

 Examples: 2.4.  𝐿𝑒𝑡 𝐴 = {{1}, {2,3}}, 𝐵 = {∅}, 𝐶 = {𝐶} 

𝐸 = {𝐴 ⊆ N}, 𝑀 = {{1,2, … , 𝑛}, n ∈ N}   

Definition 2.5.  The power set of a set X  is the set of all possible subsets of X , 

including the empty set  and the set  itself and denoted by 𝑃(𝑋). 

𝑃(𝑋)  =  {𝐴: 𝐴 ⊆  𝑋},          𝐴 ∈  𝑃(𝑋)  ⟺  𝐴 ⊆  𝑋 

  If a set X contains  n elements, the total number of subsets or elements of the 

power set is 2𝑛 . 
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Examples: 2.5.  𝐿𝑒𝑡 𝑋 = {1,2,3}. Then   

𝑃(𝑋)  =  {𝐴, ∅, {1}, {2}, {3}, {1,2}, {1,3}, {2,3}},           

Theorem 2.3.  Let X and Y be two sets. Then  

𝑋 ⊆ 𝑌 ↔ 𝑃(𝑋)  ⊆  𝑃(𝑌) 

Proof:  (→) suppose that 𝑋 ⊆ 𝑌 to prove  𝑃(𝑋)  ⊆  𝑃(𝑌)  

Let A ∈ P(X) → A ⊆ X      (Def. of power set) 

But  X ⊆ Y → A ⊆ Y → A ∈ P(Y)            (Def. of power set) 

Then P(X)  ⊆  P(Y) 

(←) Suppose that P(X)  ⊆  P(Y)   to prove X ⊆ Y 

Let  x ∈ X → {x} ⊆ X → {x} ∈ P(X)  (Def. of power set)    

But P(X)  ⊆  P(Y) → {x} ∈ P(Y) → {x} ⊆ Y  (Def. of power set) 

x ∈ Y , then X ⊆ Y 

Algebra of Sets 

 Union of Sets  

Let 𝐴, 𝐵 ⊆ X. Then,  

𝐴 ⋃ 𝐵 = {𝑥 ∈ 𝑋; 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ 𝐵}  

i.e. 𝑥 ∉ 𝐴 ⋃ 𝐵 = 𝑥 ∉ 𝐴 ∧ 𝑥 ∉ 𝐵 

Examples: 2.6.  let 𝐴 = {𝑥 ∈ 𝑁; 2 ≤ 𝑥 < 7} and 𝐵 = {𝑥 ∈ 𝑁; 4 ≤ 𝑥 < 9} 

𝐴 ⋃ 𝐵 = {2,3,4,5,6,7,8}  

𝐵 ⋃ 𝐴 = {2,3,4,5,6,7,8}  

𝐴 ⋃ 𝐴 = {2,3,4,5,6}  

  Definition 2.6. If 𝐴1, 𝐴2,  …, 𝐴𝑛  are any sets in X, then  

⋃ 𝐴𝑖
𝑛
𝑖=1 = 𝐴1 ⋃ 𝐴2  ⋃ …  ⋃ 𝐴𝑛  
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⋃ 𝐴𝑖
∞
𝑖=1 = 𝐴1 ⋃ 𝐴2  ⋃ …  ⋃ 𝐴𝑛 ⋃ … 

Examples: 2.7.  1)  Let 𝐴𝑛 = {𝑛 + 1, 𝑛 ∈ 𝑁} 

⋃ 𝐴𝑛
3
𝑛=1 = 𝐴1 ⋃ 𝐴2  ⋃ 𝐴3 = {2} ⋃{3} ⋃{4} = {2,3,4} 

⋃ 𝐴𝑛
∞
𝑛=1 = 𝐴1 ⋃ 𝐴2  ⋃ …  ={2} ⋃{3} ⋃ … = {2,3,4, … } 

2) Let 𝐴𝑛 = {(−𝑛, 𝑛), 𝑛 ∈ 𝑁} 

⋃ 𝐴𝑛
3
𝑛=1 = 𝐴1 ⋃ 𝐴2  ⋃ 𝐴3 = (−1,1) ⋃(−2,2) ⋃(−3,3) = (−3,3) 

⋃ 𝐴𝑛
∞
𝑛=1 = 𝐴1 ⋃ 𝐴2  ⋃ …  =(−1,1) ⋃(−2,2) ⋃ … = 𝑅 

Theorem 2.4.  Let 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 be any sets in universal set X . Then 

1. A ⋃ ∅ = A      (Identity law) 

2. A ⋃ A = A      (Identity law) 

3. A ⋃ X = X      (Domination law) 

4. A ⋃ B = B ⋃ A  

5. (A ⋃ B ) ⋃ C = A ⋃(B ⋃ C ) 

6. A ⊆ B ⇔  A ⋃ B = B 

7.  A ⊆ A ⋃ B  and B ⊆ A ⋃ B  

8. P(A) ⋃ P(B) ⊆ P(A ⋃ B ) 

Proof: 1. To prove   𝐴 ∪ ∅ ⊆ 𝐴 ∧ A ⊆ 𝐴 ∪ ∅  

Let 𝑥 ∈ 𝐴 ∪ ∅ ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ ∅    (def. of ∪)  

                          ⟹ 𝑥 ∈ 𝐴 ∨ F  

                          ⟹ 𝑥 ∈ 𝐴   (p v F=p)  

                         ∴ 𝐴 ∪ ∅ ⊆ 𝐴                   … (1)  

Let 𝑥 ∈ 𝐴⟹ 𝑥 ∈ 𝐴 ∨ F       (since p ∨ F=p)  

               ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ ∅      

               ⟹ 𝑥 ∈ 𝐴 ∪ ∅           (def. of ∪)  

                ∴ 𝐴 ⊆ 𝐴 ∪ ∅                            …. (2)  

From (1) & (2), 𝐴 ∪ ∅ = 𝐴  
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2.  To prove   𝐴 ∪ 𝐴 ⊆ 𝐴 ∧ A ⊆ 𝐴 ∪ 𝐴  

 Let 𝑥 ∈ 𝐴 ∪ 𝐴 ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ 𝐴    (def. of ∪)  

                             ⟹ 𝑥 ∈ 𝐴                 (p ∨ p=p)  

               ∴ 𝐴 ∪ 𝐴 ⊆ 𝐴            …. (1)  

 Let 𝑥 ∈ 𝐴⟹ 𝑥 ∈ 𝐴 ∨  𝑥 ∈ 𝐴   (p ∨ p=p)    

               ⟹ 𝑥 ∈ 𝐴 ∪ 𝐴     (def. of ∪)  

                ∴ 𝐴 ⊆ 𝐴 ∪ 𝐴          … (2)  

From (1) & (2), 𝐴 ∪ 𝐴 = 𝐴  

3.  To prove   𝐴 ∪ X ⊆ X ∧  X ⊆ 𝐴 ∪ X  

 Let 𝑥 ∈ 𝐴 ∪ X ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ X    (def. of ∪)  

                          ⟹ 𝑥 ∈ X ∨ 𝑥 ∈ X     (Since 𝐴 ⊆ 𝑈)  

                          ⟹ 𝑥 ∈ X    (P∨P=P)  

                         ∴ 𝐴 ∪ X ⊆ X     ….. (1)  

 Let 𝑥 ∈ X⟹ 𝑥 ∈ X ∨ 𝑥 ∈ 𝐴    (Since T ∨ P=T)     

               ⟹ 𝑥 ∈ 𝐴 ∪ X      (def. of ∪)  

                ∴ X ⊆ 𝐴 ∪ X                 …(2)  

From (1) & (2), 𝐴 ∪ X = X  

5.  To prove   𝐴 ∪ B ⊆ B ∪ 𝐴 ∧  B ∪ 𝐴 ⊆ 𝐴 ∪ B  

Let 𝑥 ∈ 𝐴 ∪ B ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ B      (def. of ∪)  

                       ⟹ 𝑥 ∈ B ∨ 𝑥 ∈ 𝐴      ( V is commutative)  

                       𝑥 ∈ B ∪ 𝐴                  (def. of ∪)  

                         ∴ 𝐴 ∪ B ⊆ B ∪ 𝐴                  …(1)  

 Similarly, show that B ∪ 𝐴 ⊆ 𝐴 ∪ B      …(2)  
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From (1) and  (2),  𝐴 ∪ B = B ∪ 𝐴   

6.  To prove   𝐴 ⊆ 𝐵 ⟺ 𝐴 ∪ 𝐵 = 𝐵  

 (⟹)  Let 𝑥 ∈ 𝐴 ∪ 𝐵 ⟹ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ 𝐵      (def. of ∪)  

                       ⟹ 𝑥 ∈ 𝐵 ∨ 𝑥 ∈ 𝐵      (by hypo. 𝐴 ⊆ 𝐵)  

                      ⟹ 𝑥 ∈ 𝐵                     (p ∨ p=p)  

                                       ∴ 𝐴 ∪ 𝐵 ⊆ 𝐵           …(1)  

Let 𝑥 ∈ 𝐵 ⟹ 𝑥 ∈ 𝐵  ∨  𝑥 ∈ 𝐴       (Since T ∨ p=T)  

                   ⟹ 𝑥 ∈ 𝐴 ∪ 𝐵                (def. of ∪)  

                                      ∴ 𝐵 ⊆ 𝐴 ∪ 𝐵             …(2)  

               From (1) and  (2),  𝐴 ∪ 𝐵 = 𝐵    

( )  Let 𝑥 ∈ 𝐴 ⟹ 𝑥 ∈ 𝐴  ∨  𝑥 ∈ 𝐵   (Since T ∨ P=T)  

                   ⟹     𝑥 ∈ 𝐴 ∪ 𝐵        (def. of ∪)  

                   ⟹     𝑥 ∈ 𝐵              (by hypo.  𝐴 ∪ 𝐵 = 𝐵)  

                ∴ 𝐴 ⊆ 𝐵  

8.   Let 𝑋 ∈ 𝑃(𝐴) ∪ 𝑃(𝐵) To prove 𝑋 ∈ 𝑃(𝐴 ∪ 𝐵)  

𝑋 ∈ 𝑃(𝐴) ∪ 𝑃(𝐵)⟹ 𝑋 ∈ 𝑃(𝐴)  ∨  𝑋 ∈ 𝑃(𝐵)       (def. of ∪)  

                                      ⟹ 𝑋 ⊆ 𝐴  ∨  𝑋 ⊆ 𝐵                   (def. of 𝑃(𝐴))  

                                      ⟹ 𝑋 ⊆ 𝐴 ∪ 𝐵                             (def. of ∪)  

                                      ⟹ 𝑋 ∈ 𝑃(𝐴 ∪ 𝐵)                       (def. of 𝑃(𝐴 ∪ 𝐵))  

                            ∴  𝑃(𝐴) ∪ 𝑃(𝐵) ⊆ 𝑃(𝐴 ∪ 𝐵)  

 Intersection of Sets  

Let 𝐴, 𝐵 ⊆ X. Then, 

𝐴 ⋂ 𝐵 = {𝑥 ∈ 𝑋; 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵}  

http://en.wikipedia.org/wiki/File:U+21D0.svg
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i.e. 𝑥 ∉ 𝐴 ⋂ 𝐵 = 𝑥 ∉ 𝐴 ∨ 𝑥 ∉ 𝐵 

Examples: 2.8.  let 𝐴 = {𝑥 ∈ 𝑁; 2 ≤ 𝑥 < 7} and 𝐵 = {𝑥 ∈ 𝑁; 4 ≤ 𝑥 < 9} 

𝐴 ⋂ 𝐵 = {4,5,6}  

𝐵 ⋂ 𝐵 = {4,5,6}  

𝐴 ⋂ 𝐴 = {2,3,4,5,6}  

 Definition 2.7. If 𝐴1, 𝐴2,  …, 𝐴𝑛  are any sets in X, then  

⋂ 𝐴𝑖
𝑛
𝑖=1 = 𝐴1 ⋂ 𝐴2  ⋂ …  ⋂ 𝐴𝑛  

⋂ 𝐴𝑖
∞
𝑖=1 = 𝐴1 ⋂ 𝐴2  ⋂ …  ⋂ 𝐴𝑛 ⋂ … 

Examples: 2.7.  1)  Let 𝐴𝑛 = {𝑛 + 1, 𝑛 ∈ 𝑁} 

⋂ 𝐴𝑛
3
𝑛=1 = 𝐴1 ⋂ 𝐴2  ⋂ 𝐴3 = {2} ⋂{3} ⋂{4} = ∅ 

⋂ 𝐴𝑛
∞
𝑛=1 = 𝐴1 ⋂ 𝐴2 ⋂ … = ∅   

2) Let 𝐴𝑛 = {(−𝑛, 𝑛), 𝑛 ∈ 𝑁} 

⋂ 𝐴𝑛
3
𝑛=1 = 𝐴1 ⋂ 𝐴2  ⋂ 𝐴3 = (−1,1) ⋂(−2,2) ⋂(−3,3) = (−1,1) 

⋂ 𝐴𝑛
∞
𝑛=1 = 𝐴1 ⋂ 𝐴2 ⋂ …  =(−1,1) ⋂(−2,2) ⋂ … = (−1,1) 

Theorem 2.5.  Let 𝐴, 𝐵 𝑎𝑛𝑑 𝐶 be any sets in universal set X . Then 

1. A ⋂ ∅ = ∅      (Domination law) 

2. A ⋂ A = A      (Idempotent law) 

3. A ⋂ X = A      (Identity law) 

4. A ⋂ B = B ⋂ A  

5. (A ⋂ B ) ⋂ C = A ⋂(B ⋂ C ) 

6. A ⋃(B ⋂ C ) = (A ⋃ B ) ⋂(A ⋃ C ) 

7. A ⋂(B ⋃ C ) = (A ⋂ B ) ⋃(A ⋂ C ) 

8. A ⊆ B ⇔  A ⋂ B = A 

9.  A ⋂ B ⊆  A and A ⋂ B ⊆ B 

10. P(A) ⋂ P(B) = P(A ⋂ B ) 

Proof: 2. For each 𝑥 ∈ 𝐴⇔ 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐴     (p∧p=p) 

                                    𝑥 ∈ 𝐴⇔ 𝑥 ∈ A ⋂ B           (def. of ∩) 
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∴ A ⋂ A = A       

 

 3. To prove  𝐴 ∩ X ⊆ 𝐴 ∧  𝐴 ⊆ 𝐴 ∩ X  

 Let   𝑥 ∈ 𝐴 ∩ X ⟹ x ∈ 𝐴  ∧  x ∈ X      (def. of ∩)      

                                       ⟹ x ∈ 𝐴    

∴ 𝐴 ∩X⊆ 𝐴                     ...(1)  
  
Let 𝑥 ∈ 𝐴   ⟹ 𝑥 ∈ 𝐴  ∧  x ∈ X    [since 𝐴 ⊆ X]  

          ⟹ 𝑥 ∈ 𝐴 ∩ X        ...(2)  
  
 From (1) and  (2),  𝐴 ∩ X = 𝐴  
  
5.  Let 𝑥 ∈ (𝐴 ∩ 𝐵) ∩ 𝐶 ⇔ 𝑥 ∈ (𝐴 ∩ 𝐵) ∧ 𝑥 ∈ 𝐶             (def. of ∩)  

                                  ⇔ (𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵) ∧ 𝑥 ∈ 𝐶       (def. of ∩)  

                                  ⇔ 𝑥 ∈ 𝐴 ∧ ( 𝑥 ∈ 𝐵 ∧ 𝑥 ∈ 𝐶)       (∧ is assoc.)  

                                  ⇔ 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵 ∩ 𝐶                 (def. of ∩)  

                                       ⇔ 𝑥 ∈ 𝐴 ∩ (𝐵 ∩ 𝐶)                          (def. of ∩)  

∴ (𝐴 ∩ 𝐵) ∩ 𝐶 = 𝐴 ∩ (𝐵 ∩ 𝐶)  

 

7.  Let 𝑥 ∈ 𝐴 ∩ (𝐵 ∪ 𝐶) ⇔ 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵 ∪ 𝐶                (def. of ∩)  

                                ⇔ 𝑥 ∈ 𝐴 ∧ (𝑥 ∈ 𝐵 ∨ 𝑥 ∈ 𝐶)      (def. of ∪)  

                ⇔ (𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵) ∨ (𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐶)     (distribute ∧ on v)  

                ⇔   𝑥 ∈ 𝐴 ∩ 𝐵 ∨ 𝑥 ∈ 𝐴 ∩ 𝐶                       (def. of ∩)  

                ⇔   𝑥 ∈ (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐶)                        (def. of ∪)  
  
8.  To prove   𝐴 ⊆ 𝐵 ⟺ 𝐴 ∩ 𝐵 = 𝐴  
  
(⟹) Let 𝑥 ∈ 𝐴 ∩ 𝐵 ⟹ 𝑥 ∈  𝐴 ∧ 𝑥 ∈ 𝐵              (def. of ∩)  

                                         ⟹ 𝑥 ∈  𝐴    

      ∴ 𝐴 ∩ 𝐵 ⊆ 𝐴                    ….(1)  

  Let 𝑥 ∈ 𝐴  ⟹  𝑥 ∈  𝐴 ∧ 𝑥 ∈ 𝐵        [𝐴 ⊆ B]  

                  ⟹    𝑥 ∈ 𝐴 ∩ 𝐵  

                  ⟹     𝐴 ⊆ 𝐴 ∩ 𝐵 ....(2)  

From (1) and  (2),  𝐴 ∩ 𝐵 = 𝐴  
  
( ) Let 𝐴 ∩ 𝐵 = 𝐴, to prove  𝐴 ⊆ 𝐵  

http://en.wikipedia.org/wiki/File:U+21D0.svg
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Let 𝑥 ∈ 𝐴 ⟹ 𝑥 ∈ 𝐴 ∩ 𝐵    (by hyp.) 

𝑥 ∈ 𝐴 ∩ 𝐵⟹   𝑥 ∈ 𝐴 ∧ 𝑥 ∈ B 

∴ 𝑥 ∈ B ⟹ 𝐴 ⊆ 𝐵 

Exercises 

Exercise 1: Let 𝐴𝑛 = {(−
1

𝑛
,

1

𝑛
) , 𝑛 ∈ 𝑁}. Find ⋃ 𝐴𝑛

6
𝑛=3 ,   ⋃ 𝐴𝑛

∞
𝑛=1  and ⋂ 𝐴𝑛

∞
𝑛=1  

Exercise 2: Let 𝐴𝑛 = {(𝑛, 𝑛 + 1), 𝑛 ∈ 𝑁}. Find ⋃ 𝐴𝑛
3
𝑛=1  𝑎𝑛𝑑  ⋃ 𝐴𝑛

∞
𝑛=1    

Exercise 3: Let 𝐴 = {𝑥 ∈ 𝑍: − 2 ≤ 𝑥 ≤ 10 },  𝐵 = {𝑥 ∈ 𝑍  v  𝑥2 + 9 = 0}. Determine if 𝐴 ⊂ 

𝐵  𝑜𝑟 𝐵 ⊂ 𝐴.  

Exercise 4: Let 𝐴 = {−2, 3}, 𝐵 = {𝑥  ∈ 𝑍: 𝑥3 − 𝑥2 − 6𝑥 = 0}.  Determine whether  𝐴 ⊆ 𝐵 

or 𝐵 ⊆ 𝐴?  

Exercise 5: Let 𝐴 = {x∈ N: x ≥4} and 𝐵 = {𝑥 ∈ N : x < 9}.  Determine whether 𝐴 ⊆ 𝐵 

or𝐵 ⊆ 𝐴?  

Exercise 6: Let  𝑋 = {𝐴𝑛; 𝐴𝑛 = {𝑛 − 2, 𝑛 − 1, 𝑛}; 𝑛 ∈ 𝑁}. Find ⋂ 𝐴𝑛
∞
𝑛=1     ,⋃ 𝐴𝑛

∞
𝑛=1    

Exercise 7: Let   𝑋 = {𝐴𝑛; 𝐴𝑛 = {𝑛3 + 1}; 𝑛 ∈ 𝑍}. Find 

1.  ⋂ 𝐴𝑛
0
𝑛=−3 ,    

2. ⋂ 𝐴𝑛
∞
𝑛=1      

3. 𝑃(⋃ 𝐴𝑛
3
𝑛=1 )   
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