
Paper III  
Title: Graph Theory & Data Mining 
M. Marks: 100 
 

Unit I 
Relations: Relations and their properties, Binary Relations, Equivalence 
relations, Diagraphs, Computer representation of relations and digraphs, 
Transitive Closures, Warshall’s Algorithm. 
Graph Theory: Graph Terminology, Representing Graphs, Connectivity of 
Graphs: Paths and Circuits, Eularian and Hamiltonian Paths. 
Trees: Rooted trees, Application of trees: Binary Search Trees, Decision Trees, 
Prefix Codes, Tree traversal algorithms, trees and sorting, spanning trees, 
minimal spanning trees. 
 

Unit II 
Data Mining: Introduction to data mining. 
Decision Trees: General idea, Where to use Decision Trees, How it works, 
Strengths and weaknesses. 
Neural Networks: General idea, Where to use Neural Networks, How it works, 
Strengths and weaknesses. 
 

Unit III 
Nearest Neighbor and Clustering: General idea, Where to use nearest-neighbor 
prediction, How Clustering and Nearest–Neighbor Prediction work, Strengths 
and weaknesses. 
Genetic Algorithms: General idea, Where to use them, How Genetic Algorithms 
work, Strengths and weaknesses. 
 

Unit IV 
Social Networks: Small world Phenomenon, Properties of Social Networks. 
Web Mining: Web Content mining, Web Structure mining, Web Usage mining. 
Applying Social Network Analysis to Web: PageRank Algorithm, Hyperlink 
Induced Topic Search (HITS). 
 

Unit V 
Social Networks as Graphs: Varieties of Social Networks, Graphs with Several 
Node Types, Clustering of Social-Network Graphs, Distance Measures for Social-
Network Graphs, Applying Standard Clustering Methods, Betweenness, The 
Girvan-Newman Algorithm, Using Betweenness to Find Communities, Discovery 
of Communities, Finding Cliques, Finding Overlapping Communities, Maximum-
Likelihood Estimation, The Affiliation-Graph Model. 
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