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Q.1(a) Prove that for any positive integer  

𝑛 > 2; 
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[5] 1 3 

Q.1(b) Check whether the given proposition is tautology, contradiction or contingency 
൫(𝑝 ⇒ 𝑞) ⇒ 𝑟൯ ⇔ ൫(𝑝 ⇒ 𝑟) ∨ (𝑞 ⇒ 𝑟)൯. 

[5] 1 3 

     
     

Q.2(a) Solve by generating function method 𝑎௥ = 6𝑎௥ିଵ − 9𝑎௥ିଶ + 3௥ାଶ; 𝑎଴ = 3, 𝑎ଵ = 9 [5] 2 2 
Q.2(b) Solve 𝑎௥ାଶ − 5𝑎௥ାଵ + 6𝑎௥ = 𝑟ଶ with initial condition 𝑎଴ = 1 𝑎𝑛𝑑 𝑎ଵ = −1. [5] 3 3 

     
     

Q.3(a) If R and S are equivalence relations on the set A, prove that (𝑖)𝑅ିଵis an equivalence 
relation (𝑖𝑖) 𝑅 ∩ 𝑆 is an equivalence relation. 

[5] 2 3 

Q.3(b) Define Hasse digram and draw the Hasse diagram for the Poset (𝑃(𝑆), ⊆) where 𝑃(𝑆) 
is the power set on 𝑆 = {𝑎, 𝑏, 𝑐} . 

[5] 2 1,3 

     
     

Q.4(a) Find the order of 𝑓, 𝑓ିଵ, 𝑔  𝑎𝑛𝑑 (𝑔𝑜𝑓)ିଵ for the given 𝑓 = ቀ
1 2 3 4 5
3 5 4 1 2

ቁ and g= 

ቀ
1 2 3 4 5
5 4 3 1 2

ቁ. 

[5] 4 5 

Q.4(b) Let G be the set of all 2x2 matrices ቀ
𝑎 𝑏
𝑐 𝑑

ቁ where a,b,c,d are real numbers such that 

𝑎𝑑 − 𝑏𝑐 = 1. Is G is a group under matrix multiplication? Justify.  

[5] 3 2 

     
     

Q.5(a) Define Isomorphic Graph, Euler & Hamilton graphs with example. [5] 3 2 
Q.5(b) Using Kruskal’s algorithm find a minimum spanning tree of the weighted graph given 

below  
[5] 3 5 
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