APPROVED FORMAT FOR SUBMISSION OF PROPOSALS FOR NEW COURSES

i.   
Title of the course
Graph Theory 

(Proposed as an Undergraduate Elective) 

ii.  
Credit structure 
                 L               T             P                C 



iii. 
Prerequisite, if any 

(for the students)
CS 207  Discrete Structures



iv.  
Course Content 

(separate sheet may be used, if necessary) 
Matchings: Hall’s matching   condition,   Tutte’s  1-factor theorem, Petersen’s theorem, f-Factors of graphs,  Weighted bipartite matching algorithm, Stable matching algorithm, Edmond’s Blossom algorithm.

Connectivity: Vertex and edge connectivity, Ear decomposition, Menger’s theorem, Mader’s disjoint paths theorem.

Coloring of Graphs: Vertex coloring, Brook’s theorem, Edge coloring, Vizing’s theorem, List coloring.

Planar Graphs: Euler’s formula, Characterization of planar graphs, Coloring of planar Graphs, Dual graphs, Crossing  number

Extremal Graph Theory: Turan’s theorem, Graph Ramsey theory,  Dirac’s theorem. 

Selected Advanced Concepts: Perfect graphs,  Partitioning graphs   into paths and cycles, Random graphs.  



v.  
Texts / References

(separate sheet may be used, if necessary)
1. Douglas B. West, Introduction to Graph Theory, Second Edition,  Pearson Education Asia, 2002.

2. Bela Bollobas, Modern Graph Theory,  Springer-Verlag  New York, 1998.

3. Reinhard Diestel, Graph Theory, Third Edition, Springer-Verlag Heidelberg,  2005.

4. J.A. Bondy and U.S.R Murty, Graph Theory, Springer, 2008.

vi. 
Instructor (s)  name
1. Ajit A. Diwan

2. Sundar Vishwanathan

vii
Name of other departments to whom the course is relevant
Computer Science and Engineering, Mathematics, Electrical Engineering

viii
Justification 
Graph Theory is one of the most active areas in Discrete Mathematics with many applications in different fields. The aim of this course is to introduce students to the fundamentals of Graph Theory. This would help them in various applications that use graphs as models. 
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