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   CO BL 
Q.1(a) Define well ordering Principle. [2] 1 1 
Q.1(b) Show that ∀𝑥൫𝑃(𝑥) ∧ 𝑄(𝑥)൯ 𝑎𝑛𝑑 ∀𝑥𝑃(𝑥)⋀∀𝑄(𝑥) are logically equivalent. [3] 2 3 

     
     

Q.2(a) Using Tautologies prove that ൫~(𝑝 ∧∼ 𝑞) ∧ (∼ 𝑞 ∨ 𝑟) ∧ (∼ 𝑟)൯ →∼ 𝑝.  [2] 1 2 
Q.2(b) Use the Principle of Mathematical Induction to verify that for any positive integer n, 

6௡ − 1 is divisible by n. 
[3] 2 4 

     
     

Q.3(a) Find the generating function for the given recurrence relation             𝑎௥ − 8𝑎௥ିଵ +
15𝑎௥ିଶ = 0 with the initial condition 𝑎଴ = 0 𝑎𝑛𝑑 𝑎ଵ = 3. 

[2] 2 3 

Q.3(b) Solve the recurrence relation 𝑎௥ − 2𝑎௥ିଵ − 15𝑎௥ିଶ = 𝑟ଶ. [3] 2 3 
     
     

Q.4(a) Find the generating function for the sequence 0ଶ, 1ଶ, 2ଶ, 3ଶ, 4ଶ, 5ଶ … [2] 2 1 
Q.4(b) Find the generating function for the given recurrence relation             𝑎௥ = −2𝑎௥ିଶ +

3𝑎௥ିଵ; 𝑟 ≥ 2 with the initial condition 𝑎଴ = 2 𝑎𝑛𝑑 𝑎ଵ = 3. 
[3] 3 3 

     
     

Q.5(a) Define equivalence relation with example. [2] 3 1 
Q.5(b) Using Warshall’s algorithm compute transitive closure of the relation𝑅 =

{(1,1), (1,4), (2,1), (2,2) (3,4)(4,4)} defined over non empty set  𝐴 = {1,2.3.4}. 
[3] 2 4 
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