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Worksheet 6 

1. Let 𝐴 = {1,2,3} and 𝐵 = {7,2}, list all the elements in 𝐴 × 𝐵 

 

 

 

 

 

 

 

 

 

 What is |𝐴|, |𝐵|, and |𝐴 × 𝐵| 
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2. Prove 𝐴 × (𝐵 ∪ 𝐶) = (𝐴 × 𝐵) ∪ (𝐴 × 𝐶) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Week 7  Set Theory 

MATH 258-02  Harry Yan 3 

3. Consider following statement, explain if it is true or give a counterexample if it is false. 

Let 𝐴, 𝐵 be sets 

a. |𝐴 × 𝐵| = |𝐵 × 𝐴| 

 

 

 

 

 

 

b. 𝐴 × 𝐵 = 𝐵 × 𝐴 

 

 

 

 

 

 

c. 𝐴 × 𝐵 ≠ 𝐵 × 𝐴  
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4. List the power set for the following sets 

a. 𝐴 = {1,2,3} 

 

b. 𝐵 = 21, {2,3}3 

 

c. 𝐶 = 2{1,2,3}3 

 

d. 𝐷 = {∅, 4} 

 
 

5. How many elements are in each power set for the previous problem 

e. |𝒫(𝐴)| = 

 

f. |𝒫(𝐵)| = 

 

g. |𝒫(𝐶)| = 

 

h. |𝒫(𝐷)| = 

 
 
 
 

i. What conjecture can you make about the number of elements in power set?  
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j. Prove the power set of an 𝑛-element set contains 2! elements 

(That is to prove: if |𝑋| = 𝑛, then |𝒫(𝑋)| = 2!) 
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6. For each 𝑛 ∈ ℕ, let 𝐴! = (𝑛,∞) 

a. 𝐴" = 

 

b. ⋃ 𝐴!!∈ℕ = 

 

 

c. ⋂ 𝐴!!∈ℕ = 

 

 

 

7. For each 𝛼 ∈ ℤ, let 𝐴% = ℤ\{−𝛼, 𝛼} 

a. 𝐴" = 

 

b. ⋃ 𝐴%%∈ℤ = 

 

 

 

c. ⋂ 𝐴%%∈ℤ = 
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8. For each 𝛼 ∈ [0,2𝜋], let 𝐴% = {(𝑐𝑜𝑠𝛼, 𝑠𝑖𝑛𝛼)} 

a. 𝐴!
"
= 

 

b. ⋃ 𝐴%%∈[(,"*] = 

 

 

 

9. Let 𝐴 = {1,2,3}, write each statement in English and then determine whether it is true or 

false 

a. ∃𝑥 ∈ 𝒫(𝐴), |𝑥 ∩ 𝐴| = 1 

 

 

 

b. ∀𝑥 ∈ 𝐴, 𝑥" − 1 > 4 

 

 

 

c. ∀𝑥 ∈ 𝒫(𝐴), 𝐴\𝑥 ⊆ 𝐴 


