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   CO BL 
Q.1(a) Show that [𝑝 ∧ (𝑝 ↔ 𝑞)] → 𝑞 is a tautology. [5] 1 3 
Q.1(b) Prove that (𝑝 → 𝑞) ∧ (𝑞 → 𝑟) and (𝑝 ∨ 𝑞) → 𝑟 are logically equivalent. [5] 1 3 

     
Q.2(a) Solve the recurrence relation 𝑎௡ = 4𝑎௡ିଵ − 4𝑎௡ିଶ + 2௡. [5] 2 3 
Q.2(b) Solve the recurrence relation 𝑎௡ାଶ − 2𝑎௡ାଵ + 𝑎௡ = 2௡ by the method of generating functions 

with initial conditions 𝑎଴ = 2 and 𝑎ଵ = 1. 
[5] 2 4 

     
Q.3(a) Show that 2𝑥𝑙𝑜𝑔(𝑥ଶ + 1) = 𝑂(𝑥ଶ). 

 
[5] 3 3 

Q.3(b) Given 𝐴 = {1, 2, 3, 4}  and 𝑅  is the relation on 𝐴  represented by the matrix 𝑀ோ =

൦

1 1 0 0
1 0 1 0
0 0 0 1
0 0 0 0

൪ . Find the transitive closure of 𝑅  by using Warshall’s algorithm. Write 

𝑊଴, 𝑊ଵ, 𝑊ଶ, 𝑊ଷ, and 𝑊ସ matrices. 

[5] 3 4 

     
Q.4(a) Prove that the set 𝑍ସ = {0, 1, 2, 3, 4} is an abelian group under the operation addition modulo 

5.  
[5] 4 3 

Q.4(b) Find the minimum distance of the (2,4) encoding function 𝑒: 𝐵ଶ → 𝐵ସ  defined by 𝑒(00) =
0000, 𝑒(01) = 0110, 𝑒(10) = 1011, 𝑒(11) = 1100. 

[5] 4 3 

     
Q.5(a) Determine whether the flowing graph is a Euler graph or not. Construct a Euler circuit if it is 

a Euler graph. 
 
 
 
 
 
 
 
 
 

[5] 5 3 

Q.5(b) Use Prim’s algorithm to find a minimal spanning tree (MST) for the following weighted graph. 
Find the weight of the MST. 

[5] 5 4 
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