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Q1. Propositional logic (Total: 8 marks)  

(a)(i) [2 marks] 
  

𝑝 𝑞 𝑟 𝑞 ∧ 𝑟 𝑝 → 𝑞 𝑝 → 𝑟 𝑝 → (𝑞 ∧ 𝑟) (𝑝 → 𝑞) ∧ (𝑝 → 𝑟) 
T T T      
T T F      
T F T      
T F F      
F T T      
F T F      
F F T      
F F F      

 

(a)(ii) [2 marks] 
 

𝑝 𝑞 𝑟 𝑞 ∨ 𝑝 𝑟 ∨ 𝑝 𝑟 ∨ ~𝑞 
(𝑞 ∨ 𝑝) 
∧ (𝑟 ∨ 𝑝) 

(𝑞 ∨ 𝑝) ∧ (𝑟 ∨ 𝑝) ∧ (𝑟 ∨ ~𝑞) 
(𝑞 ∨ 𝑝)
∧ (𝑟 ∨ ~𝑞) 

T T T       
T T F       
T F T       
T F F       
F T T       
F T F       
F F T       
F F F       

 

  



(b). (If you use fewer than 10 steps, you can leave the later steps blank.) 
 

[4 marks] 

      ~((𝑝 → 𝑞) ∧ (𝑞 → 𝑟)) 

Step 1. ≡ 

Step 2. ≡ 

Step 3. ≡ 

Step 4. ≡ 

Step 5. ≡ 

Step 6. ≡ 

Step 7. ≡ 

Step 8. ≡ 

Step 9. ≡ 

Step 10. ≡ 

 

Q2. Argument (Total: 5 marks) 

The given argument is  

 

Proof: 

  



Q3. Sets (Total: 5 marks) 

(a) [1 mark] 
 

𝑋 = 

  

𝑌 = 
 

(b) [1 mark] 
𝑠 =  

 

(c) [1 mark] 
 

Cardinality of 𝐴𝑘 ∩ 𝐴{𝑘+1}: 

 

(d) [2 marks] 
 

Cardinality of 𝐵𝑘\𝐵𝑚: 

 

 

Q4. Predicate Logic (Total: 8 marks) 

(a) [2 marks] 
 

 

(b) [2 marks] 
 

 

(c) [2 marks] 
 

 

(d) [2 marks] 
 

 

 



Q5. Proof (6 marks) 

∀𝑎, 𝑏, 𝑐 ∈ ℤ  (𝑎2 + 𝑏2 = 𝑐2) → (𝐸𝑣𝑒𝑛(𝑎) ∨ 𝐸𝑣𝑒𝑛(𝑏)) 

 

 

 

 

 

 

 

 

 

  

1. Let 𝑎, 𝑏 and 𝑐 be any three integers. 
2. Assume both 𝑎 and 𝑏 are odd integers such that 𝑎2 + 𝑏2 = 𝑐2. 

 



Q6. Proof on Sets (6 marks) 

Prove for any non-empty sets 𝐴 and 𝐵: 𝐴 ⊆ 𝐵 ↔  𝒫(𝐴) ⊆ 𝒫(𝐵).  


