Preliminary Examination in Discrete Mathematics

Outline:
Linear Programming and Combinatorial Optimization

Linear inequalities and polyhedra.
Simplex methods (primal, dual).
Revised simplex method.

Duality and complementary slackness.
Spanning trees.

Shortest path algorithms.
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Max-flow /min cut; Edmonds-Karp specialization of the Ford-Fulkerson algorithm;
Menger’s Theorem.

8. Matching theory and applications.
9. Matroids; Greedy algorithm; Matroid polytope; Maximum cardinality matroid
intersection.

Enumerative Combinatorics

Generating functions.

Stirling numbers of the first and second kind.
Permutations and permutation statistics.
g-analogues.

The twelvefold way.

Principle of inclusion-exclusion.

Partially ordered sets and lattices.

The fundamental theorem of distributive lattices.
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The incidence algebra.

The Mobius inversion formula.

(S —y
—_ O

. The Mo6bius function and computational techniques.
. The Mobius algebra.

. Semi-modular lattices and hyperplane arrangements.
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14. The zeta polynomial.

15. Rank-selection.

16. R-labelings.

17. Eulerian posets.

18. Exponential generating functions.
19. The exponential formula.

20. Tree enumeration.

21. Lagrange inversion formula.
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