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Closeness centrality

 is a useful measure that estimates how fast the flow of 
information would be through a given node to other 
nodes.

Closeness centrality measures how short the shortest 
paths are from node i to all nodes. It is usually expressed 
as the normalized inverse of the sum of the topological 
distances in the graph.

This sum is also known as the farness of the nodes. 
Sometimes closeness centrality is also expressed simply 
as the inverse the farness.





Eigenvector Centrality

is an algorithm that measures 
the transitive influence of nodes. Relationships 
originating from high-scoring nodes contribute 
more to the score of a node than connections 
from low-scoring nodes. A high eigenvector score 
means that a node is connected to many nodes 
who themselves have high scores.
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The algorithm computes the eigenvector associated 
with the largest absolute eigenvalue. To compute 
that eigenvalue, the algorithm applies the power 
iteration approach .

Within each iteration, the centrality score for each 
node is derived from the scores of its incoming 
neighbors. In the power iteration method, the 
eigenvector is normalized after each iteration, 
leading to normalized results by default.

Power iteration is a very simple algorithm, but it may 
converge slowly .

Eigenvector Centrality 













EigenVector Centrality for Directed Graph
For directed graphs, we can use the Eigen Vector 

centrality to evaluate the “importance ”of a node (based
on the out-degree Eigen Vector) and the “prestige ”of a 

node (through the in-degree Eigen Vector)

A node is considered to be more important if it has out-
going links to nodes that in turn have a larger out-degree 
(i.e., more out-going links)

A node is considered to have a higher“prestige” ,fi tisah
ni-gnimocsknil morfsedon tahtsevlesmehtevah aregral

ni-eerged)e.i. ,eromni-gnimocsknil



Why is Eigenvector Centrality not
commonly used for directed graphs ?

 •Adjacency matrix is asymmetric…use left or
right leading eigenvector
 •Any vertex within degree zero has centrality 
value zero and “passes ”that value to all vertices
to which it points.
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Negative weight cycle in the Graph 



Quiz



H.WFind shortest path from s To t ? 

H.W / Write a program to represent the Dijkstra's algorithm 

and Bellman-ford Algorithm ?

Dijkstra's algorithm 
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