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Worksheet 6b 

1. Let 𝐴 = {1, 2, 3, 4}, give an example of a relation on 𝐴 that is  

a. Reflexive and symmetric, but not transitive 

 

 

 

b. Reflexive and transitive, but not symmetric 

 

 

 

c. Symmetric and transitive, but not reflexive 

 

 

 

d. Transitive, but neither reflexive nor symmetric 

 

 

 

e. Symmetric, but neither reflexive nor transitive 
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2. Define a relation on ℤ by 𝑥𝑅𝑦 if and only if 𝑥𝑦 ≥ 0. 

Prove or disprove the following statement: 

a. 𝑅 is reflexive 

 

 

 

 

 

b. 𝑅 is symmetric 

 

 

 

 

 

 

c. 𝑅 is transitive 
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3. Define a relation ~ on ℤ by 𝑎~𝑏 if and only if 𝑎! = 𝑏! 

a. Prove ~ is an equivalence relation on ℤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Identify the distinct equivalence classes of ℤ/~ 
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4. Define the relation 𝑅 on 𝒫(ℕ) by 𝐴𝑅𝐵 if and only if 𝐴 ⊆ 𝐵 

Prove or disprove the following statements: 

(Recall: 𝒫(ℕ) is the power set of natural numbers) 

a. 𝑅 is reflexive 

 

 

 

 

 

b. 𝑅 is symmetric 

 

 

 

 

 

c. 𝑅 is transitive 
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5. Define a relation ~ on ℝ by 𝑥~𝑦 if and only if 𝑥 − 𝑦 ∈ ℤ 

Prove or disprove: ~ is an equivalence relation on ℝ 
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6. Define a relation ~ on ℝ × ℝ  by (𝑥, 𝑦)~(𝑧, 𝑤) if and only if 𝑥! + 𝑦! = 𝑧! +𝑤! 

a. Prove ~ is an equivalence relation on ℝ × ℝ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Describe the equivalence class [(3, 4)] 

 

 

 

 


