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Preface

This is a Quarto book.

To learn more about Quarto books visit https://quarto.org/docs/books.








1 Introduction

This is a book created from markdown and executable code.

See Knuth (1984) for additional discussion of literate programming.




2 How to Use This Book


2.1 Welcome

This resource provides classical mathematical texts formatted for modern learners. It’s designed to help students build a strong, rigorous foundation in mathematics by engaging with timeless sources.



2.2 Getting Started


2.2.1 For Students


	Read actively: Work through proofs step-by-step

	Practice problems: Don’t skip exercises—they reinforce understanding

	Take notes: Write in your own words what you’re learning

	Revisit difficult sections: Mathematical concepts often require multiple exposures





2.2.2 For Parents/Educators


	Use as a supplement: Pair with your curriculum or use independently

	Set a pace: Allow time for concepts to settle before moving forward

	Encourage questions: Mathematical thinking thrives on curiosity

	Work through examples together: Discussing ideas deepens comprehension






2.3 Structure

Each section includes: - Definitions: Precise mathematical language - Propositions: Theorems with proofs - Examples: Concrete applications - Exercises: Problems to reinforce learning



2.4 Philosophy

Classical mathematical texts like Euclid’s Elements teach more than facts—they teach how to think mathematically. This format preserves that rigor while making the material accessible to modern students.



2.5 Tips for Success


	Don’t rush: Quality understanding beats speed

	Draw diagrams: Visualization aids mathematical intuition

	Discuss ideas: Explaining concepts reveals gaps in understanding

	Build confidence: Each mastered concept becomes a foundation for the next





Begin your mathematical journey here.









3 Game 1: What Can I Do With Two Points?

Euclid’s first game challenges us to explore what we can do with just two points. This is the foundation of all geometry, as points are the most basic building blocks. We need to understand a few of the definitions and rules of the game before we can start playing, and we also need to be able to agree on what it means to play the game fairly. These concepts, referred to by Euclid as “definitions”, “postulates”, and “common notions”, were introduced in full in the introduction. You should have gotten a chance to glance at those, but it is in these games that we will actually take the leap to understand them more fully and see how they work in practice.


3.1 Definition 1: Points

The first definition in Euclid’s Elements states:


A point is that which has no part.



Take out a piece of paper and draw a dot.



[image: ]

A dot scribbled on textured paper.



Now draw a circle:



[image: ]

A circle drawn on textured paper.



Finally, touch the tip of your pen or pencil.









Discussion




Which of these is a point? Which is not? Why?











3.2 Definition 2: Lines

On to our second definition for this game:


A line is breadthless length.



First, let’s talk about the word “breadthless”. It means that a line has no width. It is so thin that it looks like.









Discussion




What does it mean for something to have no width? Can you imagine something that has length but no width?









These are games that mathematicians, engineers, scientits, artists, and philosphers have been playing for thousands of years! Sometimes, we have to come up with something that isn’t really how the world works to help us understand how the world works.

Just like before, let’s start by having you draw a line on a piece of paper. It will have some width, but we can pretend that it doesn’t. We can imagine that it is infinitely thin.



[image: ]

A line drawn on textured paper.



Next, let’s draw a curved line. Go ahead and have some fun with it:



[image: ]

A curved line drawn on textured paper.



Do you have a book nearby? Look at the edges of the book’s cover and its pages. What do they look like?



[image: ]

The edge of a book, showing the cover and pages.











Discussion




Which of these are lines? Which are not? Why?











3.3 Definition 3:



3.4 The Game

Euclid says that the game is to


On a given finite straight line to construct an equilateral triangle.



In other words, we need to make a triangle with three equal sides using only a straight line segment as our starting point.
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