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Prerequisite

  Consent of the instructor 

Course Description 
  
Graphs, directed graphs, basic concepts of graphs.  Trees.  Eulerian and Hamiltonian graphs.  Planarity and duality.  The coloring of graphs.  Matching.  Application of Graphs.  Application of directed graphs. 
Course Objectives
  
To let the students learn about a new branch of mathematics : Graph Theory and applications.  

To learn how to apply theorems in Graph Theory in solving problems in any other situation which have corresponding conditions to the theorems.  

Course Contents 






          No. of Lecture Hours
 1. Graphs and directed graphs  





  
8

1.1 Definition of graphs and directed graphs

1.2 Graph isomorphism
1.3 Varieties of graphs

1.4 Supgraphs

1.5 Walks and connectedness

1.6 Cut-vertex and bridges 

2. Trees 





  



4

2.1 Properties of trees

2.2 The enumeration of trees

3. Eulerian and Hamiltonian graphs  



 


4

 
3.1 Eulerian graphs

 
3.2 Hamiltonian graphs

5. The Coloring of graphs


 



 
7

5.1 Chromatic number

5.2 The coloring of maps

5.3 Edge - colorings

5.4 Chromatic polynomial

6. Matching 




 



 
5

6.1 Hall’s marriage theorem

6.2 Transversal theory

6.3 Application of Hall’s marriage theorem

7. Application of graphs



 



 
5

7.1 Transportation problems

7.2 Connection problem

7.3 Party problems

  
7.4 Games and puzzles

  
7.5 Coloring problems

8. Application of directed graphs  






5

    
8.1 A traffic system problem

 
8.2 Tournaments

  
8.3 Genetics digraphs

  
8.4 Project scheduling  

8.5 The three cannibals and three missionaries problem











Total  45  hours






