Outline of the Combinatorics Topics
1 - Graph Theory


- Trees, Cycles  


- Matchings


- Graph Related Matrices


- Connectivity


- Degree Sequences 


- Clique and Independence numbers


- Vertex Coloring


- Edge Coloring


- Planarity

2 - Design Theory


- Incomplete Block Designs


- Steiner Systems


- Transversal Designs and Orthogonal Arrays

 
- Orthogonal Latin Squares


- Projective Planes


- Pairwise Balanced Designs


- Difference sets

3 - Counting


- Permutation, Combination, Binomial Coefficients


- Counting Principals (Pigeonhole, Inclusion-Exclusion Principle)


- Recurrence relations and Generating Functions


- Catalan numbers, Stirling Numbers


- System of Distinct Representatives

Suggested Readings: 
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R. Diestel, Graph Theory, Graduate Texts in Mathematics, Springer, 4th edition, 2010

Designs:
C. C. Lindner, C. A. Rodger, Design Theory, Chapman and Hall/CRC, 2nd edition 2008

D. Stinson, Combinatorial Designs: Construction and Analysis, Springer, 2004

Counting:
R. A. Brualdi, Introductory Combinatorics, Prentice Hall, 1999

H. J. Ryser, Combinatorial Mathematics, MAA, Carus Mathematical Monographs, Number 14, 1963
