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                                         Questions are of equal value. 

 Answer any one question out of six questions :                       

1.  (a) Define simple graph and null graph with example . 

      (b) If G = (V,E) be a graph with n vertices and m edges then proved that ∑ 𝑑𝑑(𝑣𝑣𝑖𝑖)𝑛𝑛
𝑖𝑖=1 = 2𝑚𝑚. 

      (c) Proved that in an undirected graph , the total number of  odd degree vertices is even . 

2.  (a) What do you mean by bipartite graph and complete Bipartite graph . 

     (b) Show that the maximum number of edges in a simple graph with n vertices is 𝑛𝑛(𝑛𝑛−1)
2

 . 

     (c) Show that the maximum number of edges in a connected graph with n vertices is (n-1) . 

3.  (a) Proved that in a simple graph with n vertices and k component can not have more than 
(𝑛𝑛−𝑘𝑘)(𝑛𝑛−𝑘𝑘+1)

2
 edges. 

     (b) What do you mean by walk and path in graph theory. 

     (c)Prove that there is one and only one path between every pair of vertices in a tree. 

4.  (a) Define connected Graph and Component with example . 

     (b) Prove that for any simple graph G   𝜒𝜒(𝐺𝐺)  ≤ 1 + ∆(𝐺𝐺) , where 𝜒𝜒(𝐺𝐺) is the chromatic 
number and Δ(𝐺𝐺) is the largest degree of any vertex of G. 

    (c) Prove that the vertex connectivity of the graph G is always less than or equals to the edge 
connectivity of G i.e. 𝑘𝑘(𝐺𝐺) ≤ 𝜆𝜆(𝐺𝐺) . 

5.  (a) Define Euler Graph and Hamiltonian Graph with example . 

     (b) Prove that a tree with n vertices has (n-1) edges. 



     (c) Proved that a non empty connected graph is Eulerian if and only if its vertices are all even 
degree. 

6.  (a) Find the shortest path in the given weighted graph by Dijkstra’s algorithm. 

     (b ) i) Show that the number of vertices in a binary tree is always odd . 

           ii) Find the number of pendent vertices in a binary tree. 

     (c) Prove that if in a graph G there is one and only one path between every pair of vertices 
then G is a tree.   

 

 

 

 

 


