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Instructions: 

1.  Attempt all the questions. 
2.  Make suitable assumptions wherever necessary. 
3.  Draw diagrams wherever necessary. 
4.  Figure to the right side indicates marks.  
5.  Do not write anything in question paper. 

 

Q.1 Attempt all the multiple choice questions given below: 

 

1 Number of edges incident with the vertex V is called……… 

 a. degree of a Graph c. handshaking lemma 

 b. degree of a Vertex  d. none of the above  

 

2 If some edges of a graph G are directed and some are undirected 

then G is said to be …………. 
 a. mixed graph c. simple graph 

 b. multi graph d. null graph 

 

3 The number of nodes in a graph G is called…….. of the graph G. 

 a. size  c. degree 

 b. order  d. weight  

 

4 A node with degree zero is called……….. 
 a. odd node  c. even node  

 b. pendent node  d. isolated node 

 

5 The in-degree of a node v is denoted by……… 

 a. d+(v) c. d(v) 

 b. d-(v) d. D(v) 

 

6 In a directed tree the out degree of every node is less than or 

equal to 2 is called……….. 

 a.  binary tree c.  full binary tree 

 b.  m-ary tree d.  full m-ary tree 

 

7 The level of the root of a directed tree is……… 

 a.  0 c.  1 

 b. 2 d.  3 
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8 What is the maximum number of edges that can be drawn for a 

simple graph with 10 vertices? 

 a.   1+2+…..+8+9=45 c.  1×2×…..×8×9=362880 

 b.  1+2+…..8+9+10=55 d.  1×2×…..×8×9×10=3628800 

 

9 Which Swiss mathematician is the pioneer in the field of graph 

theory? 

 a. Georg Cantor c. Ernst  Kummer 

 b. Ferdinand frobenius d. Leonhard Euler  

 

10 If parallel edges as well as self loops are allowed, the graph is 

known as …………….. 

 a. Multi graph c. Simple graph 

 b. Pseudo graph  d. null graph 

 

11 Which of the following is not a type of graph? 

 a. Undirected graph c. Bar graph 

 b. Directed graph d. Weighted graph 

 

12 How many edges K 4,6 has ? 

 a. 24 c. 10 

 b. 15 d. 12 

 

13 The number of elements in the adjacency matrix of a graph 
having 7 vertices is………… 

 a.   7 c.  36 

 b.  14 d.  49  

 

14 The column sum in an incidence matrix for a directed graph 

having no self loop is ………. 

 a.0 c.1 

 b. 2  d. equal to the number of edges 
 

Q.2 Attempt any four questions of the following: 

 

a. Define Simple graph. 

b. Define Eulerian path. 

c. Define Spanning tree. 

d. Define Konigsberg Bridge problem. 

e. Define Chromatic partitioning with example. 

f. Define Vertex cover and Edge cover. 
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Q.3 Attempt any six questions of the following: 
 

a. Prove that the sum of the degrees of all verities in the graph is equal 
to twice the number of edges. 

b.  Prove that the maximum number of edges in a simple graph with  

vertices is  

c. Show that every connected graph has at least one spanning tree. 

d. Prove that every tree has either one or two centers. 

e.  Find the number of perfect matching in the complete bipartite 

graph . 

f.  Define matrix representation with example. 

g. Prove that arborescence is a tree in which every vertex other than 

the root has an in-degree of exactly one. 

h.  Write any six Properties of the chromatic polynomial. 
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Q.4 Attempt any six questions of the following: 

a. Let G be a simple graph with  vertices. If G has k components 

then prove that the maximum number of edges that G have are 

 

b.  Define the following operations on a graph with examples: 

i. Union of two graphs. 

ii. Intersection of two graphs. 
 

c. Define tree. Show that a tree with  vertices has  edges. 

 
d. Prove that the number of vertices of odd degree in a graph is always 

even. 

 

e. State and prove Hall’s theorem. 
 

f.  Determine the minimum spanning tree for the following graph by 

using prim’s method: 

                                                                                   

                                                    b                         c                  g  

                                        

                                                                    d                             

                                              f                                   

g. Let  be a bipartite graph then prove that          

                                                                                                                

h. Prove that every tree with two or more vertices is 2-chrometic. 
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