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1.a) Show that ~ 𝑝 ∨ (∼ 𝑝 ∧ 𝑞  and( ∼ 𝑝 ∧∼ 𝑞) are logically equivalent. 

   b) Show that ∼  𝑝 ∧ 𝑞 ,  ∼ 𝑞 ∨ 𝑟  ∼ 𝑟 ⟹  ∼ 𝑝 .      [8+7] 

 

2. Prove that  ∀𝑥  𝑃 𝑥 ∨ 𝑄 𝑥  ⟹  𝑥 𝑃 𝑥 ∨  ∃𝑥 𝑄(𝑥).    [15] 

  

3.  Show that congruence modulo m is an equivalence relation on integers.  [15] 

 

4.a) A relation 𝑅 on 𝐴 is symmetric if and only if 𝑅 = 𝑅−1. 

   b)  A relation 𝑅 on 𝐴 is reflexive if and only if 𝑅−1 is reflexive.   [7+8] 

 

5. Prove by Mathematical induction that 6𝑛+2 + 72𝑛+1 is divisible by43 for each positive       

 integer n.          [15] 

 

6. Prove that, if 𝐹𝑛  is the n
th

 Fibonacci number, then 𝐹𝑛 =
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all integers n ≥ 0.         [15]                                                 

7.  Solve the recurrence relation 𝑎𝑛 − 𝑎𝑛−1 − 12𝑎𝑛−2= 0, 𝑎0=0, 𝑎1 = 1.  [15] 

 

8.a) State and prove fundamental theorem of graph theory.                                                

   b)  Prove that a complete graph 𝐾𝑛  is planar if and only if 𝑛 ≤ 4.   [7+8] 
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