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The Intersection of Sets

• The intersection of sets A and B, denoted by A ∩ B, is the 
set of elements common to both A and B. 

• A ∩ B = {x I x ∈ A and x ∈ B}

• Venn Diagram of the intersection of A and B:
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The Intersection of Sets

• Let A = {2, 5, 6, 8}, B = {3, 4, 5, 6, 7}, and C = {3, 7, 9}. 
Find:
• A ∩ B

• A ∩ C

• B ∩ C

The elements common to A and B are 5 and 6, so 

A ∩ B = {5, 6}

A and C have no common elements, therefore 

A ∩ C = { } = ∅

The elements common to B and C are 3 and 7, so 

B ∩ C = {3, 7}

• Note that A ∩ B does not equal 5, 6, but {5, 6}. The intersection 

of two sets is also a set.



Disjoint Sets

• Two sets are disjoint if their intersection is the empty 
set. The sets A and C from the previous example are 
disjoint. 

• The Venn diagram below illustrates two disjoint sets.
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The Union of Sets

• The union of sets A and B, denoted by A ∪ B, is the set that 
contains all the elements that belong to A or B, or to both.

• A ∪ B = {x I x ∈ A or x ∈ B}

• Venn Diagram of the union of A and B, shaded in blue:
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The Union of Sets

• Let A = {2, 5, 6, 8}, B = {3, 4, 5, 6, 7}, and C = {3, 7, 9}. 
Find:
• A ∪ B

• A ∪ C

• B ∪ C

A ∪ B = {2, 3, 4, 5, 6, 7, 8}

A ∪ C = {2, 3, 5, 6, 7, 8, 9}

B ∪ C = {3, 4, 5, 6, 7, 9}



Intersections and Unions

• In mathematical problems that involve sets, the word 
“and” is interpreted to mean intersection.
• For instance, the phrase “College students and parents” 

indicates the population that are both college students and 
parents.

• Similarly, the word “or” is interpreted to mean union. 
• The phrase “College students or parents” indicates the 

population that are college students, those that are parents, 
and those that are both college students and parents.



Intersections and Unions

• Write a sentence that describes the set.
• 𝐷 ∪ 𝐵 ∩ 𝐶

• 𝑄 ∩ 𝑅′

The set of all elements that are in 

D, or are in B and C.

The set of all elements that are in 

Q and are not in the set R. 


