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» Answer ALILL questions.
% Write the detailed steps for all the problems/algorlthms
@ MlSSlng data, if any,’ may be sultably assumed.

1A. Find the normalized closeness centrahty value for the graph given in Fig.Q.1A.

’/f ﬁ}—w{{} ..... @
Fig.Q.1A 5
IB. What are networks? How are they. different from graphs? Classify the following into
directed and undirected network:
co-authorship network, URLs, phone calls, actor network, twitter following ne‘rwork
facebook friendship network. 3
o IC. Define the terms walk, path, cycle and geodesic wrsh respectto a graph 2
2A, Use the Girvan-Newman method to detect two communities for the graph given in
Fig.Q.2A. Show the detailed steps
7 5
2B. TFind the eigenvalue and the eigenvector for the matrix M= [g ﬂ : 3
2C.  What is average shortest distance? Find the average shortest distance for the network 5
given in Fig.Q2A ' _ _
3A. Explain the decentralized ‘search ‘algorithm and analyze the algorithm with myopic
search by giving an example and conmdermg q=l.. 5
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3B.

Determine the in-degree and out-degree distribution of the 'graph _given' in Fig.Q.3B.

Fig.Q.3B

~ 3CExplain any two ways in which the Er_dos—Réﬁyi_ randomﬁgraph differs from the real

4A.,

world networks.

Consider the network depicted in Fig.Q.4A. Assume cach node starts with the behavior
‘B’, and cach node has a threshold of q=2/5 for switching to behavior ‘A’.

(1) The nodes, ‘c’ and ‘d* form a two-node set, S of initial adopters of behavior A. If

other nodes-—follow—the—threshold—rule for-choosing behaviors, which fiodes will

eventually switch to ‘A’? Explain, _
(ii) Find a cluster of density greater than (1-q) in the part of the graph outside § that

blocks behavior A from spreading to all nodes, starting from 8, at threshold q. Give
explanation for the answer. : L .

g 7 Fig. Q.44

4B. Explain complete cascading and obstacles to cascades. 7

4C. Explain how cliques are used to detect communities in the social network. Give one
example, ' . o '

SA. Consider the marks scored by five students in four assignment as given in Table.Q.5A,
Predict the marks scored by the student “§4” i 2nd assignment “A2” by using the user
based collaborative filtering method. Assume neighborhood size=2

Table.Q.54
Student name | AL | A2 [ A3 [ A4

S1 3 10 13 |3

S2 S 14 |0 12

83 112 14 |2

S4 3 (7 It Lo

S5 [2 2 To J1 |
SB. Describe the preferential attachment model, ,
SC.  Describe any four reasons for innovation that fails to spread through a population.
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