
CSE 16    
Summer 2021         
Quiz 1                                    Solutions   
 
 
1. (20 Points) Let 𝐴𝐴 ⊆ 𝑈𝑈 and 𝐵𝐵 ⊆ 𝑈𝑈.  Suppose |𝐴𝐴 ∩ 𝐵𝐵| = 8, |𝐴𝐴| = 10, |𝐵𝐵| = 15 and |𝑈𝑈| = 20.  Determine 

 
�ℙ�ℙ( 𝐴𝐴 ∪ 𝐵𝐵������� )�� 

 
Solution:   

|𝐴𝐴 ∪ 𝐵𝐵| = |𝐴𝐴| + |𝐵𝐵| = 10 + 15− 8 = 17 
 

|𝐴𝐴 ∪ 𝐵𝐵�������| = 20 − 17 = 3  
 

|ℙ( 𝐴𝐴 ∪ 𝐵𝐵������� )| = 23 = 8  
 

�ℙ�ℙ( 𝐴𝐴 ∪ 𝐵𝐵������� )�� = 28 = 𝟐𝟐𝟐𝟐𝟐𝟐  
 
 

2. (15 Points) Let 𝑆𝑆 = {1, 2, 3, 4}.  Determine the set { 𝑋𝑋 ∈ ℙ(𝑆𝑆) ∶  |𝑋𝑋| = 2 }. 
 
Solution: 
We seek the set of 2-element subsets of 𝑆𝑆: { {𝟏𝟏,𝟐𝟐}, {𝟏𝟏,𝟑𝟑}, {𝟏𝟏,𝟒𝟒}, {𝟐𝟐,𝟑𝟑}, {𝟐𝟐,𝟒𝟒}, {𝟑𝟑,𝟒𝟒} } 
 
 

3. (15 Points) Determine whether the logical expression (𝑃𝑃 ⊕  𝑄𝑄)  ∨  (𝑄𝑄 ⇒ ∼ 𝑅𝑅) is a tautology.  Either 
prove that it is a tautology (by any method), or show that it is not by finding an assignment of truth 
values to the propositional variables 𝑃𝑃, 𝑄𝑄, 𝑅𝑅 that makes the expression false. 
 
Solution:   
We construct a truth table for the expression. 
 

𝑃𝑃 𝑄𝑄 𝑅𝑅 𝑃𝑃⊕ 𝑄𝑄 𝑄𝑄 ⇒ ~𝑅𝑅 (𝑃𝑃⊕ 𝑄𝑄) ∨ (𝑄𝑄 ⇒ ~𝑅𝑅) 
0 0 0 0 1 1 
0 0 1 0 1 1 
0 1 0 1 1 1 
0 1 1 1 0 1 
1 0 0 1 1 1 
1 0 1 1 1 1 
1 1 0 0 1 1 
1 1 1 0 0 0 

 
 
We conclude that (𝑃𝑃 ⊕  𝑄𝑄)  ∨  (𝑄𝑄 ⇒ ∼ 𝑅𝑅)  is not a tautology, since the assignment 𝑷𝑷 = 𝑸𝑸 = 𝑹𝑹 = 𝑻𝑻 
makes it false. 

 


