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Section B 

Answer any SIX questions (6 × 5 = 30 Marks) 

 

1.  Show that if 𝛿(𝐺) ≥
𝑝−1

2
, then G is connected. 

2.  If G is a (𝑝, 𝑞) – graph with 𝑝 ≥ 3 and ≥
𝑝2−3𝑝+6

2
 , prove that G is Hamiltonian. 

3.  If G is connected graph, prove that the distance between 𝑣𝑖 and 𝑣𝑗  is the smallest     

      integer n (≥ 0) such that [𝐴𝑛]𝑖𝑗 ≠ 0. 

 

4.  If G is a connected plane (𝑝, 𝑞) – graph with r number of faces, prove that    

       𝑝 − 𝑞 + 𝑟 = 2. 
 

5.  Prove that for any graph G, 𝜒(𝐺) ≤ ∆(𝐺) + 1. 

6.  Prove that every non trivial graph contains at least two vertices which are not cut  

     vertices. 

 

7.  If G is a Hamiltonian graph, prove that ω(G − S) ≤ |S|, for every non empty  

     subset S of V(G). 

 

8.   Let G (δ(G) > 0) be a bipartite graph with bipartition [A, b], where |A| = n. If  minx∈A deg(x) ≥
       maxy∈Bdeg(y), prove that G contains n independent edges. 

 

Section C 

Answer any  THREE questions (3 × 10 = 30 Marks) 

9.   If 𝑞 >
𝑝2

4
, prove that every  (𝑝, 𝑞) − 𝑔𝑟𝑎𝑝ℎ contains a triangle. 

10.  Prove that a nontrivial connected graph is eulerian if and only if it has no vertex  

       of odd degree. 

 

11.  Prove that a (𝑝, 𝑞) − 𝑔𝑟𝑎𝑝ℎ 𝐺 is bipartite graph if and only if it contains no odd  

       cycles. 

 

12.  Prove that there are exactly five regular polyhedra. 

13.  Prove that for any given integer 𝑘(≥ 1) there exists a triangle free graph with  

       chromatic number 𝑘. 
 
  


