1. Ordered selections: permutations,  partial permutations, ordered selections with repetitions. Number of words I given length in a finite alphabet.

2. Combinations and binomial coefficients. Pascal triangle. 

3. Combinations with repetitions.

4. Combinatorial numbers and distributions of objects in boxes. Number of injective functions between finite sets.

5. Stirling numbers of the 2nd kind. Recurrence relation for them.

6. Inclusion-exclusion principle.

7. Number of surjective functions between finite sets. Computing Stirling numbers of the 2nd kind.

8. Counting disorders.

9. Multinomial coefficients. Their interpretations: number of words of a given form  in the given alphabet, number of distributions of distinguisible objects in distinguishible boxes with given restrictions.

10. Generating functions. Basic formal series: geometric progression, 1/(1-x)^k.
11. Generating functions in combinatorial problems. Counting integer solutions for linear equation with given restrictions,
12. Linear homogenous recurrence relations.

13. Linear recurrence relations. General and partcualr solution. Use of generating functions,
14. Graphs. Graph isomorphism. Degree of a vertex, handshaking  lemma. Paths and cycles.

15. Connected components. Spanning trees.

16. Trees. Equivalent characteristics of a tree. Cyclomatic number.

17. Euler graphs.

18. Hamiltonian graphs.

19. Planar graphs and Kuratowski theorem.
