
Lesson Plan: Exploring Adjacency in Graph Theory

Overview

This lesson is structured for International Baccalaureate (IB) Diploma Programme (DP) 
students studying Graph Theory within the Mathematics curriculum, focusing on adjacency 
concepts, adjacency matrices, and the implications of these in graph traversal and analysis. 
The session aims to deepen students' understanding of how adjacency defines relationships 
within graphs and the utility of matrices in simplifying complex graph operations.

Objectives

- Define and identify adjacency in graphs, including vertices and edges.
- Understand and construct adjacency matrices for both directed and undirected graphs.
- Explore the concept of k-length walks through adjacency matrices.
- Introduce weighted adjacency tables and their applications.
- Discuss Eulerian trails and circuits and their relevance to graph theory.

Materials

- Whiteboard and markers
- Projector for slides and digital applets demonstrating graph concepts
- Computers or tablets with graph theory software or apps for student use
- Handouts with examples of adjacency matrices and exercises

Lesson Duration

60 minutes

Lesson Structure

1. Introduction to Adjacency (10 minutes)
   - Start with a basic overview of graph theory, focusing on the concept of adjacency 
between vertices and edges.
   - Explain how adjacency matrices represent graph connections.

2. Constructing Adjacency Matrices (15 minutes)
   - Demonstrate how to create adjacency matrices for simple undirected and directed 
graphs.
   - Include examples of both unweighted and weighted graphs.

3. Interactive Matrix Creation (10 minutes)
   - Students use graph theory software to construct their own graphs and corresponding 
adjacency matrices.
   - Discuss the difference in matrix structure between directed and undirected graphs.

4. K-Length Walks and Graph Traversal (10 minutes)



   - Explain the concept of k-length walks and how they can be calculated using adjacency 
matrices.
   - Discuss practical examples, such as routing and network analysis.

5. Eulerian Trails, Circuits, and Their Significance (10 minutes)
   - Define Eulerian trails and circuits, explaining the conditions under which they exist.
   - Introduce the concept of Hamiltonian paths and cycles as a contrast.

6. Discussion and Application (5 minutes)
   - Discuss how adjacency and matrix representations apply to real-world problems, 
including network design and optimization.
   - Highlight the relevance of Eulerian and Hamiltonian paths in solving practical problems.

Assessment

- Evaluate student understanding through participation in interactive activities and their 
ability to construct and interpret adjacency matrices.
- Collect and review handouts with completed exercises on adjacency matrices and graph 
traversal.

Extensions

- Assign a project where students research and present on the application of graph theory in 
a specific industry, such as telecommunications or transportation.
- Encourage exploration of minimum spanning trees and their algorithms as an extension of 
adjacency concepts.

Resources

- Graph theory software or online applets for creating graphs and their adjacency matrices.
- Handouts with adjacency matrix examples, exercises, and Eulerian trail conditions.

This lesson aims to provide students with a practical and theoretical foundation in 
understanding adjacency in graphs, enhancing their problem-solving skills and applying 
graph theory concepts to analyze complex systems within the IB DP Mathematics 
framework.


