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Set theory 

Definitions 

Set theory    :  This is a branch of mathematics that deals with the 

studies of collection of objects. 

 

Sets     :  A set is simply a collection of objects. 

 Eg: {1, 2, 3…}, { cat, dog, cow…}, {CSE, ECE, OENA …} 

 

Subsets   : A set 𝐴 is said to be a subset of a set 𝐵 if all the elements of 

the set 𝐴 are also in the set 𝐵 .   

This can be symbolically written as  

 𝐴 ⊆ 𝐵 

 

Eg A = {1,3,5}, B={1,2,3,4,5,6} 

 𝐴 ⊆ 𝐵 

 

Universal  set :  A Universal set is a set for which all possible sets are 

subsets . Symbol (U) 

 

Null set :  A set with no element, also called empty set. Symbol 𝜙 

 

Power set: A set of all subsets of a set. 

 

Venn Diagram: This is a pictorial way of representing a set, by drawing 

geometric figures for  a set, where the area in the figure represents the 

elements owned.  

 

Eg:  

                                            
  

This is the venn diagram for five sets, common regions indicate the 

common elements. 



 

Basic operations on sets 
 

 

Union  ( ∪ )  : 
This is a binary operation on sets which results in another set which 

contains elements of both the sets. 

 

Symbolically, 

𝐴 ∪ 𝐵 = 𝐶 

𝐴 ∪ 𝐵 = { 𝑥 ∶ 𝑥 ∈ 𝐴  𝑜𝑟 𝑥 ∈ 𝐵 } 

 

C is the set which contains elements of both B and A 

 

Intersection  ( ∩ ) : 
This is a binary operation on sets (say A and B) which results in a set 

whose elements are common to both the sets (A and B). 

 

Symbolically, 

 

𝐴 ∩ 𝐵 = 𝐶 

𝐴 ∩ 𝐵 = { 𝑥 ∶ 𝑥 ∈ 𝐴 𝑎𝑛𝑑 𝑥 ∈ 𝐵 } 

 

Elements of C are common to both A and B. 

 

Symmetric difference: 
This is a binary operation on sets A and B which results in a set whose 

elements belong either to A or in B, but no element is common to both A 

and B. 

 

Symbolically, 

𝐴 △ 𝐵 = 𝐶 

𝐴 △ 𝐵 = { 𝑥 ∶ 𝑥 ∈ 𝐴 𝑋𝑂𝑅 𝑥 ∈ 𝐵 }  

 

Complement : 

 
This is a unary operation on a set A which results in a set which 

contains those elements which are not present in A. 

  



Symbolically, 

 

𝐴𝐶 = 𝐵 

𝐴𝐶 = { 𝑥 ∶ 𝑥 ∉ 𝐴 } 

B is the complement of A. 

 

 

 

 

Properties of sets/ set operations 
 

Commutative: 

 
𝐴 ∩ 𝐵 = 𝐵 ∩ 𝐴 

𝑎𝑛𝑑 
𝐴 ∪ 𝐵 = 𝐵 ∪ 𝐴 

 

 

Associative: 
𝐴 ∩  𝐵 ∩ 𝐶 = (𝐴 ∩ 𝐵) ∩ 𝐶 

𝑎𝑛𝑑 
𝐴 ∪  𝐵 ∪ 𝐶 = (𝐴 ∪ 𝐵) ∪ 𝐶 

 

 

Idempotence: 

 
𝐴 ∩ 𝐴 = 𝐴 

𝑎𝑛𝑑 
𝐴 ∪ 𝐴 = 𝐴 

 

Complement: 

 

𝐴𝑐𝑐
= 𝐴 

 

Demorgan’s Laws: 

 
(𝐴 ∩ 𝐵)𝐶 =  𝐴𝐶  ∪  𝐵𝐶 



𝑎𝑛𝑑 
 𝐴 ∪ 𝐵 𝐶 =  𝐴𝐶 ∩ 𝐵𝐶 

Counting principle: 

 
𝑛 𝐴 ∪ 𝐵 =  𝑛 𝐴 +  𝑛 𝐵 +  𝑛 𝐴 ∩ 𝐵  

 
This principle can be easily understood by considering the venn diagram 

representation of this operation 

 

 

 
 

Applications: 

 
Set theory is used in many areas of mathematics, Eg group theory, 

relations, Equivalence, probability. 

 

Concepts of set theory are also applied to the area of logic algebra or 

Boolean algebra. 


