Lesson Plan: Unraveling Minimum Spanning Trees in Graph Theory
Overview

This lesson is designed for International Baccalaureate (IB) Diploma Programme (DP)
Mathematics students, focusing on the concept of Minimum Spanning Trees (MST) in graph
theory. It explores Kruskal's and Prim's algorithms for finding MSTs, aiming to elucidate the
algorithms' mechanisms, applications, and efficiency. Through this lesson, students will gain
insights into MSTs' critical role in network design and optimization.

Objectives

- Define a Minimum Spanning Tree and understand its importance in graph theory.

- Describe and distinguish between Kruskal's and Prim's algorithms for finding an MST.
- Apply these algorithms to solve MST problems using adjacency matrices.

- Analyze the efficiency and practical applications of Kruskal's and Prim's algorithms in
various graph structures.

Materials

- Whiteboard and markers

- Projector and computer for GeoGebra applets demonstration

- Handouts with descriptions and steps of Kruskal's and Prim's algorithms
- Practice problems on graph paper

Lesson Duration
60 minutes
Lesson Structure

1. Introduction to Minimum Spanning Trees (10 minutes)
- Brief overview of MSTs and their significance in constructing efficient networks without
cycles and with minimum possible total edge weight.

2. Exploring Kruskal’s Algorithm (15 minutes)

- Describe the process of Kruskal's algorithm, emphasizing the selection of shortest edges
and avoiding cycles.

- Demonstrate Kruskal’s algorithm using a GeoGebra applet or hand-drawn graphs on the
whiteboard.

3. Understanding Prim's Algorithm (15 minutes)

- Explain Prim’s algorithm, highlighting the growth of the MST one vertex at a time from a
chosen starting point.

- Use a GeoGebra applet or hand-drawn examples to visualize Prim’s algorithm in action.

4. Comparative Analysis (10 minutes)



- Compare and contrast Kruskal's and Prim's algorithms in terms of approach, efficiency,
and practical application scenarios.

- Discuss with students the scenarios in which one algorithm might be preferred over the
other.

5. Hands-on Practice (10 minutes)

- Distribute practice problems and graph paper. Allow students to work in small groups to
apply both algorithms to given graphs.

- Encourage students to use adjacency matrices as part of their problem-solving process.

Assessment

- Evaluate students’ understanding through their participation in discussions and the
accuracy of their work in the hands-on practice session.

- Collect handouts and review the application of Kruskal's and Prim's algorithms to assigned
practice problems.

Extensions

- Assign a research project on the application of MSTs in real-world scenarios such as
telecommunications, transportation, and utility networks.

- Encourage students to explore software or online resources that implement MST
algorithms for complex graphs.

Resources

- GeoGebra applets for Kruskal’s and Prim’s algorithms demonstration.
- Handouts detailing the steps and considerations in applying Kruskal's and Prim's
algorithms.

This lesson plan aims to provide students with a comprehensive understanding of Minimum
Spanning Trees and their algorithms, fostering analytical skills and practical knowledge
applicable in solving complex problems within the IB DP Mathematics curriculum.






