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MATHEMATICS 338
COMBINATORICS

I. Introduction

A.

Catalog Description

The study of the basic principles of combinatorial analysis. Topics will include
combinations, permutations, inclusion-exclusion, recurrence relations, generating functions
and graph theory. Additional material will be chosen from among the following topics:
latin squares, Hadamard matrices, designs, coding theory, and combinatorial optimization.
Prerequisite: Math 232. Satisfies the proof-based requirement in major contracts.

. Objectives

This course is designed to introduce the student to the basic principles and techniques of
combinatorics. After completing the basic material, the instructor can choose from among
several topics to use as vehicles for displaying in-depth applications of the basic concepts.
In addition to mathematics majors, this course should be useful for computer science
majors, and those interested in elementary or secondary education.

Prerequisites
The prerequisite is Math 232.

II. Required Topics

Basic counting, product and sum rules

Combinations and permutations, with repeated or distinct elements
Inclusion-Exclusion

Recurrence relations, Generating functions
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Graph Theory

Euler circuits
Hamiltonian paths
Connectivity
Trees

Planar Graphs
Coloring
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III. Additional Topics

A. Latin Squares

Hadamard Matrices

Designs

Coding Theory

Sphere Packing

Systems of Distinct Representatives

Combinatorial Optimization
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Network Flows
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V. Requirements

Written exams and homework.



