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   CO BL 
Q.1(a) When are two propositions 𝑝 and 𝑞  logically equivalent? Show using truth table that  

~(𝑝 → 𝑞)  is logically equivalent to  𝑝 ∧ (~𝑞). 
 

[5] 1 3 

Q.1(b) Use mathematical Induction to prove that for integers 𝑛 ≥ 2, (𝑥 + 1)௡ − 𝑛𝑥 − 1 is 
divisible by 𝑥ଶ. 

[5] 1 3 

     
     

Q.2(a) Solve for the particular solution of the recurrence relation  𝑎௡ + 5𝑎௡ିଵ + 6𝑎௡ିଶ = 3𝑛ଶ −
2𝑛 + 1.  

[5] 2 3 

Q.2(b) Find the values of 𝑎, 𝑏, 𝑐 in the recurrence relation  𝑎௡ = 𝑎𝑎௡ିଵ + 𝑏𝑎௡ିଶ + 𝑐𝑎௡ିଷ , 𝑛 ≥ 3  
if the general solution is  𝑎௡ = 𝐴(−1)௡ + 𝐵𝑛(−1)௡ + 𝐶3௡ , where 𝐴, 𝐵, 𝐶  are arbitrary 
constants. 

[5] 2 1 

     
     

Q.3(a) (i) Assume there are functions 𝑓 and 𝑔 such that 𝑓(𝑛) 𝑖𝑠 𝑂(𝑔(𝑛)). Then 2൫௙(௡)൯ is 
𝑂(2൫௚(௡)൯). Prove or disprove the statement. 
(ii) Suppose f(n) = 𝑛√𝑛 and 𝑔(𝑛) = 𝑛ଶ − 𝑛. Then 𝑓(𝑛) = 𝑂(𝑔(𝑛)). If you think the answer 
is true, then find the corresponding c and k. 

[5] 3 3 

Q.3(b) 

Given 𝐴 = {1,2,3,4} and 𝑅 be the relation whose matrix is given by  𝑀ோ = ൦

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

൪ 

Find the transitive closure of 𝑅 using Warshall’s algorithm and represent it in matrix 
form. 

[5] 3 1 

     
     

Q.4(a) Let α, β be elements of the symmetric group 𝑆₄ given by   

𝛼 = ቀ
1  2  3  4
2  4  1  3

ቁ and 𝛽 = ቀ
1  2  3  4
3  1  4  2

ቁ    

(i) Compute the permutations αβ, βα, and α⁻¹ (give your answers in cycle notation). 
 
(ii) Write α, β, and αβα⁻¹ as a product of disjoint cycles. 
 
(iii) For each of the permutations α, β, and αβα⁻¹, state whether it is an odd or even 
permutation. 

[5] 4 1 

Q.4(b) 

Consider a parity check matrix  𝐻 =

⎣
⎢
⎢
⎢
⎢
⎡
1  0  0
0  1  1
1  1  1
1  0  0
0  1  0
0  0  1⎦

⎥
⎥
⎥
⎥
⎤

 

Find the (3,6)  group code  𝑒ு ∶ 𝐵ଷ → 𝐵଺.  Hence or otherwise, find the minimum 
distance of this group code. 

[5] 4 1 
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Q.5(a) Define an Eulerian graph. Check if the given graph has an Euler circuit. Does it have a 
Hamiltonian circuit.  Justify? 
 
 

 
 

[5] 5 1 

Q.5(b) Find a minimal spanning tree for the given undirected graph using Prim’s algorithm 
starting with vertex C. Is the graph an undirected tree? 
 

 
 

[5] 5 1 
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