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i) Give example of path, walk, trail and cycle from the graph (a) given below [2] 

ii) How many length 4 paths exist in the graph (b)? (4] 

iii) Suppose in a graph G with n vertices, every pair of vertices V; and Vi satisfies the condition 

d(V;)+d(Vi)>=n-1, where d{V) represents the degree of node V. Show that G is connected (2] 

iv) Let G be a graph with n nodes and e edges. Then show that the following are equivalent [5] 

a. G is a tree (connected and acyclic). 

b. Every two nodes of G are joined by a unique path. 

c. G is connected and n = e + 1. 

d. G is acyclic and n = e + 1. 

(a) 

n 

Prove that a Markov matrix (a;?=O, L aij = 1 ) will have Eigenvalue 1. 
j;! 

(b) 2+4+2+5=13 

[2] 

ii) Compute Principal Eigen value and principal eigenvector for a triangle. Compute Principal Eigen 

value and principal eigenvector for n node clique. [3+3] 

2+3+3=8 

Q3. 

Dr. Lee has designed a circuit, as shown in the figure, and while implementing he wants to achieve an 

optimal layout of the circuit by grouping the logical gates. 
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(a) Use Kernighan-Lin graph partitioning algorithm to place the logical gates in two communities.[9) 

(b) What is the complexity of Kernighan-lin graph partitioning algorithm?[!] 9+1=10 

Q4. 

Use clique percolation method to identify the communities in the given network. Use 3-clique in the 

process of finding the communities. Also find the members belonging to multiple communities. [10] 

QS. 

Consider the following graph. 

Do the following 

a. Find all the 2-Ciiques of the graph. [1] 
b. Find all the 2-Cians in the graph. [1] 
c. Find the minimum value of k such that a k-plex exists. [1] 
d. Find the clustering coefficient of this graph. [2) 
e. Find the assortativity coefficient of the graph. [2] 
f. Consider the sub-graph of the above graph consisting of nodes {1, 2, 5, 6} and their 

corresponding edges connecting these nodes. Find the nodes in the sub-graph that are most 
i. Structurally Equivalent [4] 
ii. Regular Equivalent [4] 



Q6. 

g. Consider that a graph is a k-plex (not the one shown in figure), where k< n/2+1. Show that the 
graph has a diameter of at most 2. [2] 

1+1+1+2+2+(4+4)+2=17 

Consider the following graph: 

Find the following: 

a. Find the degree and closeness centralities of the nodes in the network. What do these values 
indicate? [2+4+1] 

b. In the process of finding shortest path betweenness of the above stated graph using the 
Newman-Girvan approach, show the sequence of steps to be followed for source nodes 4 and 2. 
[5] 

c. Find the similarity between the links in the graph (as used by Ahn et al. to find link communities) 
[5] 

(2+4+ 1)+5+5=17 




