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    CO BL 
Q1 (a) State and prove Hand-Shaking lemma. [3] 1 1 
Q1 (b) What is the number of vertices in an undirected connected graph with 27 

edges, 6 vertices of degree 2, 3 vertices of degree 4, and the remaining of 
degree 3? 

[2] 4 3 

      
      
Q2 (a) When do you say two graphs 𝑮𝟏  and 𝑮𝟐  are isomorphic graphs? Up to 

isomorphism, how many graphs with 3 vertices are there? Justify our answer. 
[2] 1 1 

Q2 (b) 

 
Are the Graphs 𝑮𝟏 and 𝑮𝟐 isomorphic? Justify your answer. 
Are the Graphs 𝑮𝟏 and 𝑮𝟑 isomorphic? Justify your answer. 

[3] 4 2,3 

      
      
Q3 (a) Let G be a simple graph with n vertices and degree of each vertex is at least 

𝒏 𝟏

𝟐
. Show that G is connected. 

[3] 1 2,3 

Q3 (b) Is it possible to find a simple disconnected graph with n vertices and degree of 
each vertex is at least 

𝒏 𝟐

𝟐
 ? Justify your answer.  

[2] 1 2,3 

      
      
Q4 (a) Let G be a cycle on n vertices. Show that G is bipartite if and only if n is even.  [2] 1 1 
Q4 (b) Let G be a cycle on n vertices which is self-complimentary. Show that the only 

value of n is 5. 
[3] 1 2,3 

      
      
Q5 (a) Show that in any group of 𝒏 persons (𝒏 ≥ 𝟐), there are at least two with same 

number of friends in the group. 
[2] 4 3 

Q5 (b) Let G be a simple graph with 𝒏 ≥ 𝟑 vertices. If for every pair of vertices 𝒖, 𝒗 
of G, 𝒅𝒆𝒈(𝒖) + 𝒅𝒆𝒈(𝒗) ≥ 𝒏 − 𝟏, then show that G has a Hamiltonian path. 

[3] 4 3,4,
5 
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