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Choose Your Best Way

Student Resource:
Discrete Mathematics and Graph Theory

¢ Discrete Mathematics

Discrete mathematics is the study of mathematical structures that can be counted with
whole numbers, like your fingers and toes. Such as integers, graphs and statements in
logic are the objects studied in discrete mathematics. Discrete mathematics is useful in
studying and describing objects and problems in computer sciences.

¢ Graph Theory

Graph theory is the study of graphs. A graph refers to a collection of
vertices and a collection of edges that connect pairs of vertices. The
paper written by Leonhard Euler on the Seven Bridges of Kénigsberg
and published in 1736 is regarded as the first paper in the history of
graph theory.

¢ The Seven Bridges of Konigsberg

During the eighteenth century, the city of Kénigsberg in East Prussia (now Kaliningrad,
Russia) was divided into four sections by the river Pregel. Seven bridges connected these
regions. The challenge was to find a walk through the city that would cross each bridge
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once and only once. Ihe islands could not be reached by any route other than the briages.
Euler proved that the problem has no solution.

¢ Eulerian Path and Eulerian Circuit @ W;

In graph theory, an Eulerian path is a path in a

graph which visits every edge exactly at once.
Similarly, an Eulerian circuit is an Eulerian path \ fj Q
which starts and ends on the same vertex.

# Hamiltonian Path and Hamiltonian Circuit

In graph theory, a Hamiltonian path is a path in a graph which visits each vertex exactly
at once. A Hamiltonian circuit is a cycle which visits each vertex exactly once and returns
to the starting vertex/|




