
CSC 641 Network Science 
Instructor: Dr. Natarajan Meghanathan 

Sample Questions 

 

Module 1: Graph Theory for Network Science 
 

1) For the graph given below, find the probability distribution for the degree of the vertices and use the 

distribution to determine the average degree of the vertices in the graph.  

 

  
 

2) Find the average degree of the vertices in each of the networks below. 
 

 
 

4) Determine the assortative index of the following graph. 

 
 

5) Determine the maximal node matching, maximal assortative matching and maximal dissortative 

matching for the following graph. Determine the following for each of the above: (i) the set of edges 
constituting the matching (ii) the % of node matches (iii) assortative index of the matching. 
 

 



6) Determine the cocitation and bibliographic coupling matrices of the following directed graph: 

 
 

7) Find the vertex projection and group projection of the following bipartite graph. The vertices are 

identified with a numerical ID whereas groups are identified with an alphabetical ID. 

 
 

8) Determine whether the following graph is bipartite or not using the Breadth First Search algorithm. 

If the graph is bipartite, determine the two partitions. 

 
 
9) Find the number of walks of lengths 2 and 3 in the following graphs using the method of adjacency 

matrix multiplication. 

       
 

10) Determine the following for the graph below: (i) Diameter (ii) Radius (iii) Weiner Index (iv) Average 
Path Length and (v) Set of vertices constituting the "center" of the graph. 

 



11) For each of the graphs below, determine  

(i) Whether the graph is a DAG? If the graph is DAG, determine a topological sort of the vertices of the 
graph. 

(ii) Whether or not there exists at least one strongly connected component with more than one vertex? 

If the graph has a strongly connected component involving more than one vertex, determine each of such 

strongly connected components. 
 

               
 

12) Consider the undirected versions of the graphs in Q11. Determine the local clustering coefficient of 

each of the vertices in these graphs. 
 

 

 
 


