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Introduction

For many young mathematicians, the journey from curiosity to competitive excellence begins with a solid 

foundation of concepts, problem �solving strategies, and, most importantly, well �structured lecture notes. In the 

context of the Junior Mathematical Olympiad (JMO) series, lecture notes serve as a bridge between classroom

learning and the rigorous demands of international contests. This article explores the role of lecture notes in JMO

courses, outlines how to create them, highlights essential topics, and offers practical tips for students, teachers,

and coaches who aim to maximize the impact of these resources. Whether you are a student preparing for your

first Olympiad or a mentor guiding a team to victory, this guide provides actionable insights to help you master the

art of lecture notes for the junior section of the Mathematical Olympiad series.

Understanding the Junior Mathematical Olympiad Series

What Is the Junior Section?

The Junior Mathematical Olympiad is a tiered competition designed to nurture mathematical talent among students

aged 13 to 17. Unlike senior or university �level contests, the junior series focuses on developing intuition, creativity,

and a deep understanding of foundational concepts. Each year, the curriculum is divided into thematic modules—

algebra, geometry, combinatorics, number theory, and inequalities—aligned with the progression of the competition

rounds.

Why Lecture Notes Matter in the Junior Series

Lecture notes are more than mere transcripts of classroom discussions. In the junior context, they:

•  Provide a structured reference that students can revisit between sessions.

•  Encourage active learning by prompting students to annotate and reflect.

•  Help teachers track progress and identify common misconceptions.

•  Serve as a resource for self �study, enabling students to practice independently.

Designing Effective Lecture Notes for Junior Olympiad Courses

1. Start With Clear Learning Objectives

Before drafting any content, outline the specific goals for each lecture:

1.  Define the mathematical concept or theorem.

2.  Explain its significance in Olympiad problems.

3.  Provide examples that illustrate the concept.

4.  Assign practice problems that reinforce the learning.

These objectives guide the structure of your notes and help students stay focused.

2. Organize Notes Logically

A well �organized note set follows a natural progression:



•  Definition &amp; Statement – Start with a concise definition.

•  Key Properties – List properties or lemmas that are frequently used.

•  Illustrative Example – Show a step �by �step solution.

•  Common Pitfalls – Highlight typical mistakes.

•  Practice Problems – End with a mix of easy and challenging exercises.

3. Use Visuals Wisely

Diagrams, graphs, and tables can clarify abstract ideas. In geometry, for instance, a well �labeled diagram can

reduce cognitive load. However, avoid clutter: keep visuals simple, high �contrast, and directly related to the content.

4. Incorporate Metacognitive Prompts

Insert questions that encourage students to think about their own thinking:

•  "What strategy did you use to reach this conclusion?"

•  "Could there be a shorter route?"

•  "How does this result connect to what we learned earlier?"

These prompts foster deeper understanding and retention.

5. Provide a Summary Section

At the end of each lecture, include a brief recap of key takeaways. Summaries aid memory consolidation and serve

as quick revision tools before exams.

Key Topics Covered in Junior Olympiad Lecture Notes

Algebra

Students encounter algebraic identities, polynomial factorization, and inequalities. Notes should emphasize:

•  Vieta’s formulas and their applications.

•  Symmetric sums and Newton’s identities.

•  AM–GM, Cauchy, and other inequality techniques.

Geometry

Geometry in the junior series often involves classical Euclidean problems and coordinate geometry:

•  Conic sections and properties of ellipses/circles.

•  Angle chasing, similarity, and homothety.

•  Vector and complex number methods for plane geometry.

Combinatorics

Combinatorial reasoning is essential for counting problems, Pigeonhole Principle, and extremal problems:

•  Inclusion–exclusion principle.

•  Recursive counting and generating functions.

•  Graph theory basics: matchings, colorings, and connectivity.

Number Theory

Number theory sections cover divisibility, modular arithmetic, and Diophantine equations:

•  Chinese Remainder Theorem and its applications.

•  Euler’s theorem, Fermat’s little theorem.

•  Quadratic residues and Legendre symbols.



Problem �Solving Strategies

Beyond pure topics, lecture notes should embed strategies such as:

•  Backward reasoning.

•  Case analysis.

•  Constructive proofs.

Sample Lecture Note Outline

Below is an example outline for a lecture on “The Pigeonhole Principle” tailored for junior Olympiad students:

1.  Title: The Pigeonhole Principle and Its Variants

2.  Learning Objectives:

Understand the basic principle.

3.  Apply it to combinatorial problems.

4.  Identify when to use stronger variants.

•  Dirichlet’s box principle.

•  Generalized pigeonhole principle.

1.  Easy: Distribute 10 apples into 3 baskets.

2.  Medium: Show that among 13 integers there are two with the same remainder modulo 4.

3.  Hard: Prove that in any group of 17 people, at least two share the same birth month.

Tips for Students to Maximize the Use of Lecture Notes

1. Read Ahead Before Class

Skimming the notes before the lecture helps you anticipate concepts and formulate questions.

2. Annotate Actively

Highlight key definitions, underline important steps, and write margin notes. This transforms passive reading into an

interactive process.

3. Solve Problems Immediately

Attempt the practice problems at the end of each lecture before moving on. This reinforces learning and exposes

gaps early.

4. Review Regularly

Set aside time each week to revisit past notes. Repetition cements concepts and aids long �term retention.

5. Collaborate with Peers

Discussing notes in study groups can uncover alternative solutions and clarify misunderstandings.

Resources and Platforms for Lecture Notes

1. Online Educational Portals

•  Art of Problem Solving (AoPS) – Offers structured courses and community forums.

•  Brilliant.org – Interactive problem sets with step �by �step explanations.

•  Brilliant Academy – Focused on Olympiad �style problem solving.



2. University �Level Lecture Repositories

•  MIT OpenCourseWare – Free lecture notes on advanced mathematics.

•  Harvard’s CS50 – While computer science �centric, it includes math modules useful for combinatorics.

3. Customizable Note �Taking Apps

•  Notion – Build databases of problems and solutions.

•  OneNote – Ideal for handwritten equations and diagrams.

•  Overleaf – For LaTeX �based notes, ensuring professional formatting.

4. Print �Ready PDF Collections

Many universities and Olympiad coaching centers offer downloadable PDFs of lecture notes tailored to junior

competitions.

Student Success Stories

Case Study 1: From Beginner to Gold Medalist

Emma, a 14 �year �old student, struggled with geometry until she started using structured lecture notes from an online

platform. By annotating diagrams and solving the end �of �lecture problems, she improved her spatial reasoning.

Within a year, Emma earned a gold medal at the national junior Olympiad.

Case Study 2: Team Collaboration Boosts Performance

Three high �school teammates created a shared notebook on Notion, where each added solutions to problems. The

collaborative environment encouraged peer review and accelerated problem �solving speed, leading the team to

qualify for the international junior Olympiad.

Case Study 3: Leveraging Visual Notes for Combinatorics

Raj used diagrammatic notes to tackle combinatorial proofs. By visualizing set partitions and inclusion–exclusion

scenarios, he could quickly identify patterns, reducing his solving time by 30% in subsequent competitions.

Conclusion

Lecture notes are a cornerstone of effective preparation for the Junior Mathematical Olympiad series. By setting

clear objectives, organizing content logically, and integrating visual aids and metacognitive prompts, students can

transform passive listening into active mastery. For teachers and coaches, thoughtfully crafted notes not only

streamline instruction but also provide a tangible record of student progress. Whether you’re a student eager to

climb the ranks or a mentor aiming to build a winning team, investing time in high �quality lecture notes will pay

dividends in confidence, problem �solving skills, and competition results.
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