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Counting techniques, combinatorial designs, graph theory, and combinatorial optimization
13217aM3153813187%1 (Course outline)
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1. udilgmmsriunazmsiioglag14imaiina199 194 the Injection and Bijection Principles,
Binomial and Multinomial Theorems, the Principle of Inclusion-Exclusion, Generating Functions,
Recurrence Relations, the Pigeonhole Principle (11¥ Ramsey Theory
2. LLf#‘ﬂiyﬁW?dIﬂﬂ% Minimum Spanning Trees, Eulerian Paths and Cycles, Hamiltonian Paths and
Cycles, Connectivity, Colorings, Matchings L1818 Network Flows
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Counting Techniques (22 hours)
® Permutations and Combinations
® The Injection and Bijection Principles
® Arrangements and Selections with Repetitions
® Distribution Problems
® Binomial and Multinomial Theorems
® Double Countings
® The Principle of Inclusion- Exclusion
®  Generating Functions
® Recurrence Relations

® The Pigeonhole Principle and Ramsey Theory

Combinatorial Designs (4 hours)
®  Orthogonal Latin Squares

®  Block Designs

Introduction to Graph Theory (13 hours)
®  Graphs and Digraphs, Graph Model Applications
®  Walks, Paths, Cycles, and Trees
®  Graph Isomorphism
®  Characterizations and Properties of Trees
® Minimum Spanning Trees
® FEulerian Paths and Cycles
® Hamiltonian Paths and Cycles
®  Connectivity

®  Graph Colorings

Combinatorial Optimization (6 hours)
® Matching and Covering
® Network Flows

®  Optimial Assignment Problems
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14.6 M3TANAMII38U (Evaluation)
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15.2.1 Fred Roberts, Applied Combinatorics, Prentice Hall
15.2.2 Kenneth P. Bogart, Introductory Combinatorics, Harcourt Science and Technology Company
15.2.3 Kho Khee-Meng, Principles and Techniques in Combinatorics, World Scientific
15.2.4 Ralph P. Grimaldi, Discrete and Combinatorial Mathematics: An applied Introduction,
Addison-Wesley Publishing company
15.1.5 Richard A. Brualdi, Introductory Combinatorics, Prentice Hall
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