
Video for Homework H06.2 Properties of Sets 

 

Investigating Statements about Sets in Two Ways 

1) Visualizing them using Venn Diagrams 

2) Proving them using an Element Argument 

 

Recognizing the Contrapositive to make a proof simple 

 

Using an Element Argument to prove that a set is the empty set. 

 

Proving Statements About Sets Using Theorems and Previously Proved Results 

 

  



Some really old stuff that will be useful: 

 

Chapter 2 Theorem about Logical Equivalences 

 

.  



Chapter 2 Table of Valid Argument Forms 

 

  



More recent stuff (From Section 6.1) that will be useful. 

 

Definition of Subset 

Symbol: 𝐴 ⊆ 𝐵 

Spoken: 𝐴 is a subset of 𝐵 

Usage: 𝐴 and 𝐵 are sets 

Meaning 

Stated as a Universal Statement: ∀𝑥 ∈ 𝐴(𝑥 ∈ 𝐵) 

Stated as a Universal Conditional Statement: ∀𝑥 ∈ 𝑈(If 𝑥 ∈ 𝐴 then 𝑥 ∈ 𝐵) 

 

  



 

Set Equality (definition using subset terminology and notation) 

Symbol: 𝐴 = 𝐵 

Spoken: 𝐴 equals 𝐵 

Usage: 𝐴 and 𝐵 are sets 

Meaning: Sets 𝐴 and 𝐵 have the same elements. Another way of saying this is that 

regardless of the element 𝑥 chosen from the universal set 𝑈, the statements 𝑥 ∈ 𝐴 and 

𝑥 ∈ 𝐵 will both be true or they will both be false. 

Meaning stated formally using Subset Notation: 𝐴 ⊆ 𝐵 𝑎𝑛𝑑 𝐵 ⊆ 𝐴 

  



 

Operations on Sets (from p. 381) 

Symbol: 𝐴 ∪ 𝐵 

Spoken: The union of 𝐴 and 𝐵 

Meaning: {𝑥 ∈ 𝑈|𝑥 ∈ 𝐴 𝑜𝑟 𝑥 ∈ 𝐵} 

Symbol: 𝐴 ∩ 𝐵 

Spoken: The intersection of 𝐴 and 𝐵 

Meaning: {𝑥 ∈ 𝑈|𝑥 ∈ 𝐴 𝑎𝑛𝑑 𝑥 ∈ 𝐵} 

Symbol: 𝐴𝑐 

Spoken: The complement of 𝐴 

Meaning: {𝑥 ∈ 𝑈|𝑥 ∉ 𝐴} 

Symbol: 𝐵 − 𝐴 

Spoken: 𝐵 minus 𝐴 

Meaning: {𝑥 ∈ 𝑈|𝑥 ∈ 𝐵 𝑎𝑛𝑑 𝑥 ∉ 𝐴} 

More abbreviated meaning: 𝐵 ∩ 𝐴
𝑐 

.  



Investigating Statements about Sets in Two Ways 

1) Visualizing them using Venn Diagrams 

2) Proving them using an Element Argument 

 

[Example 1] 6.2#16 

Consider the following Set Identity: 

For all sets 𝐴, 𝐵, 𝐶, if 𝐴 ⊆ 𝐵 then 𝐴 ∩ 𝐶 ⊆ 𝐵 ∩ 𝐶 

(a) Draw Venn Diagrams to illustrate the statement. 

  



(b) Prove the Statement using an Element Argument 

 

  



[Example 2] 6.2#9 (similar to Homework Problem 6.2#13) 

Consider the following Set Identity: 

For all sets 𝐴, 𝐵, 𝐶,  (𝐴 − 𝐵) ∪ (𝐶 − 𝐵) = (𝐴 ∪ 𝐶) − 𝐵 

(a) Draw Venn Diagrams to illustrate the set identity. 

  



(b) Prove the Set Identity using an Element Argument 

 

  





[Example 3] 6.2#18 

Consider the following statement about sets 

For all sets 𝐴, 𝐵 If 𝐴 ⊆ 𝐵 then 𝐵𝑐
⊆ 𝐴

𝑐 

(a) Draw Venn Diagrams to illustrate the statement. 

  



(Recognizing the Contrapositive to Make a Proof Simple) 

(b) Prove the Statement using an Element Argument 

  



[Example 4] 6.2#36  

Consider the following statement about sets: 

For all sets 𝐴, 𝐵, 𝐶 If 𝐶 ⊆ 𝐵 − 𝐴 then 𝐴 ∩ 𝐶 = 𝜙 

(a) Draw a Venn Diagram to illustrate the statement. 

  



(Using an Element Argument to prove that a set is the empty set) 

(b) (similar to homework problem 6.2#35) Prove the statement using an Element Argument 

  





Proving Statements About Sets Using Theorems and Previously Proved Results 

 

The Element Argument that we used in [Example 2] to prove the Set Identity  

For all sets 𝐴, 𝐵, 𝐶,  (𝐴 − 𝐵) ∪ (𝐶 − 𝐵) = (𝐴 ∪ 𝐶) − 𝐵 

is the same sort of argument that would be used to prove two theorems presented in Section 

6.2. 

 

Section 6.2 Theorem about Subset Relations  

 

  



Section 6.2 Theorem about Set Identities  

 



 

 

The idea of stating (and proving) these theorems is that they give us tools that can be used to 

prove other subset relations and other set identities. In particular, those theorems give us 

another way of proving the set identity that we proved in [Example 2] and [Example 4]. We 

will revisit those examples and do that kind of proof now. 

 

  



[Example 2] revisited 

Continuing our discussion of the set identity: 

For all sets 𝐴, 𝐵, 𝐶,  (𝐴 − 𝐵) ∪ (𝐶 − 𝐵) = (𝐴 ∪ 𝐶) − 𝐵 

(c) Prove the set identity again, but this time, instead of using an element argument, use known 

Set Identities from Theorem 6.2.2 

 

 

  



[Example 4] revisited 

Continuing our discussion of the statement about sets: 

For all sets 𝐴, 𝐵, 𝐶 If 𝐶 ⊆ 𝐵 − 𝐴 then 𝐴 ∩ 𝐶 = 𝜙 

(c) Prove the set identity again, but this time, instead of using an element argument, use 

Theorems and previously proved results 

 

  




