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CS8077 GRAPH THEORY AND APPLICATIONS 

DETAILED SYLLABUS 

OBJECTIVES: 

• To understand fundamentals of graph theory. 

• To study proof techniques related to various concepts in graphs. 

• To explore modern applications of graph theory. 

UNIT I  

Introduction - Graph Terminologies - Types of Graphs - Sub Graph- Multi Graph – Regular 

Graph - Isomorphism - Isomorphic Graphs - Sub-graph - Euler graph - Hamiltonian Graph - 

Related Theorems. 

UNIT II  

Trees -Properties- Distance and Centres - Types - Rooted Tree- Tree Enumeration Labeled 

Tree - Unlabeled Tree - Spanning Tree - Fundamental Circuits- Cut Sets - Properties - 

Fundamental Circuit and Cut-set- Connectivity- Separability -Related Theorems. 

UNIT III  

Network Flows - Planar Graph - Representation - Detection - Dual Graph - Geometric and 

Combinatorial Dual - Related Theorems - Digraph - Properties - Euler Digraph. 

UNIT IV  

Matrix Representation - Adjacency matrix- Incidence matrix- Circuit matrix - Cut-set matrix - 

Path Matrix- Properties - Related Theorems - Correlations. Graph Coloring – Chromatic 

Polynomial - Chromatic Partitioning - Matching - Covering - Related Theorems.  

UNIT V 9 

Graph Algorithms- Connectedness and Components- Spanning Tree- Fundamental Circuits- 

Cut Vertices- Directed Circuits- Shortest Path - Applications overview. 

TEXT BOOKS: 

1. Narsingh Deo, "Graph Theory with Application to Engineering and Computer Science", 

Prentice-Hall of India Pvt. Ltd, 2003. 

2. L.R. Foulds, "Graph Theory Applications", Springer ,2016. 
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