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UNLOCKING THE WORLD OF SHAPES AND PROOFS: A
DEEP DIVE INTO INTRODUCTION TO GEOMETRY BY
RICHARD RUSCZYK

For students who have mastered the basics of algebra and are
ready to tackle a more rigorous, beautiful, and logical side of
mathematics, few textbooks stand as tall as Introduction to
Geometry by Richard Rusczyk. Published by the Art of
Problem Solving (AoPS), this book is not just another high school
geometry textbook. It is a gateway to mathematical maturity,
designed to teach students how to think like a mathematician
rather than simply memorize formulas. Whether you are a self-
motivated student, a parent seeking a challenging curriculum, or
an educator looking for a resource that truly develops problem-
solving skills, understanding what this book offers is the first step
toward conquering geometry at a competitive level.

In this article, we will explore the structure, philosophy, and
unique approach of Introduction to Geometry by Richard
Rusczyk. We will examine why this book is considered a gold
standard for middle and high school students preparing for math
competitions like the AMC 8, AMC 10, and AIME, as well as how it

builds a deep, intuitive understanding of geometric concepts. By
the end, you will see why this text is far more than just an
introduction—it is a foundational experience.

What Makes Introduction to
Geometry by Richard
Rusczyk Different?

Most traditional geometry textbooks follow a predictable script:
define a term, state a theorem, show one simple example, and
then assign 30 repetitive problems. Rusczyk’s approach is the
antithesis of that. Instead of spoon-feeding solutions,
Introduction to Geometry challenges readers to discover
concepts through cleverly crafted problems and thoughtful
exposition. The book is built around the philosophy that true
understanding comes from struggle—from wrestling with a
problem until a solution emerges.

One of the book’s most distinctive features is its emphasis on
proofs. While many high school courses relegate proof writing to
a few chapters, this book weaves logical reasoning into every
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topic. Students learn not just that a theorem is true, but why it
must be true. This skill is invaluable for higher mathematics and
competitive exams. The text covers Euclidean geometry
extensively, including triangles, circles, polygons, three-
dimensional figures, and coordinate geometry, all while
maintaining a rigorous, yet accessible, tone.

The Author: Richard
Rusczyk and the Art of
Problem Solving

Richard Rusczyk is a name synonymous with elite mathematics
education. A former USA Mathematical Olympiad winner and
founder of the Art of Problem Solving online community, Rusczyk
has dedicated his career to making challenging mathematics
accessible. His writing style is conversational yet precise; he
anticipates where students will get stuck and guides them
without giving away the answer. In Introduction to Geometry
by Richard Rusczyk, his passion for the subject is evident on
every page. The book is not a dry reference—it is a mentor in
print.

The Art of Problem Solving series, including this geometry
volume, is designed for students who are genuinely curious and
willing to put in the work. There are no shortcuts, but the reward
is a deep, lasting comprehension that standard textbooks rarely
achieve. Parents often note that after using this book, their

children begin to see geometry not as a collection of formulas,
but as a coherent system of logical relationships.

Chapter Structure and Key
Topics

Introduction to Geometry is divided into 18 chapters, each
building on the previous one. The progression is carefully
designed to ensure that students develop a solid foundation
before moving to advanced material. Below is an overview of the
main content areas:

¢ Foundations and Axioms: The book begins with points,
lines, angles, and the basic postulates of Euclidean
geometry. This sets the stage for everything that follows.

e Triangles: A deep exploration of triangle types,
congruence, similarity, and special properties like the
Pythagorean theorem, Ceva's theorem, and Menelaus'
theorem. Problems range from straightforward to
Olympiad-level.

¢ Circles: Angles in circles, power of a point, cyclic
quadrilaterals, and the radical axis. Circle geometry is a
favorite of contest writers, and this chapter prepares
students thoroughly.

¢ Polygons and Quadrilaterals: Properties of
parallelograms, trapezoids, and general polygons. Area
formulas are derived rather than simply stated.

e Three-Dimensional Geometry: Volume and surface area
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of prisms, pyramids, cylinders, cones, and spheres.
Coordinate geometry is also introduced with 3D vectors.

e Analytic Geometry: Coordinate proofs, distance formulas,
equations of lines and circles, and transformations. This
bridges algebra and geometry seamlessly.

e Geometric Constructions and Transformations: Using
compass and straightedge, along with reflections, rotations,
and translations, to solve problems.

Each chapter concludes with a large set of challenging
problems, many of them taken from actual math contests.
Solutions are provided in a separate volume (the solution book),
but the student is encouraged to attempt every problem
independently first. This deliberate practice is the engine of
growth.

Why This Book Is Ideal for
Contest Preparation

If you aim to excel in the American Mathematics Competitions
(AMC 10/12) or the AIME, Introduction to Geometry by
Richard Rusczyk is virtually indispensable. Geometry problems
constitute a significant portion of these exams, and they often
require creative insight rather than rote application. The problem
sets in this book are carefully curated to mirror the difficulty and
style of contest problems.

For example, a typical problem might involve finding the ratio of

areas in a complex configuration of overlapping triangles and
circles. The book teaches strategies like area coordinate
geometry, angle chasing, and similar triangle
identification that are direct weapons for the contest circuit.
Moreover, the emphasis on writing complete solutions prepares
students for the proof-based problems that appear in higher
levels such as the USAJMO.

Who Should Use This Book?

While the title says "Introduction," this does not mean the book is
for absolute beginners. The ideal reader has a solid grasp of
middle school algebra (including solving equations and systems)
and some experience with logical reasoning. Many students use it
in 8th or 9th grade after completing a pre-algebra and algebra
course. However, motivated 7th graders can also tackle it with
guidance.

The book is also a favorite for self-study. Each chapter begins
with clear explanations and worked examples. The vocabulary is
well-defined, and key theorems are highlighted. For a student
who is willing to read carefully and attempt problems,
Introduction to Geometry functions as its own teacher. Parents
who are not mathematically inclined can still support their
children by checking answers using the solution book, which is
sold separately.

For classroom teachers, this book provides excellent
supplementary material or can even serve as the primary text for
an honors geometry class. The wealth of non-routine problems



ensures that no two students solve them in the same way,
fostering rich classroom discussions. Many AoPS Academy
physical classes use this book as their curriculum backbone.

How to Make the Most of
This Textbook

Simply reading the text is not enough. To truly benefit from
Introduction to Geometry by Richard Rusczyk, students
must adopt an active learning mindset. Here are some practical
tips:

1. Read with pencil and paper. Attempt the examples
before reading the solution. Cover the solution with a
bookmark and try to derive it yourself.

2. Do all the problems. The problem sets are not optional.
Aim to solve at least 80% of them before moving to the
next chapter. If you get stuck, come back after a day or
two.

3. Use the solution book only as a last resort. Looking up
answers too quickly robs you of the struggle that builds
neural connections. After solving, check your reasoning
against the solution to learn alternative methods.

4. Keep a geometry journal. Write down new theorems and
strategies in your own words. Draw diagrams to reinforce
visual memory.

5. Discuss problems with peers. Join the AoPS online forum
or local math club. Explaining your ideas to others solidifies

your understanding.

The Role of Diagrams and
Visualization

Geometry is inherently visual, and this book excels in its use of
diagrams. Every example and problem is accompanied by a clear,
precise figure. Rusczyk often includes multiple diagrams to show
special cases or to illustrate a proof step-by-step. The book also
teaches students how to draw their own diagrams effectively—a
crucial skill for competitions where no figure is given. By learning
to visualize relationships, students develop geometric intuition
that serves them well beyond the textbook.

Comparison with Other
Geometry Texts

There are many fine geometry books on the market, but
Introduction to Geometry by Richard Rusczyk holds a
unique position. For instance, Harold Jacobs' Geometry is more
gentle and discovery-oriented, but it does not reach the same
depth of contest-level problem solving. The classic Geometry
Revisited by Coxeter and Greitzer is a gem for advanced students
but assumes a maturity that many novices lack. Rusczyk strikes a
perfect balance: it is rigorous enough for future mathematicians
but accessible enough for motivated high schoolers.
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In addition, the book follows the same pedagogical approach as
other AoPS texts (Introduction to Algebra, Introduction to Number
Theory, etc.), making it a natural next step for students who have
already used those resources. The consistent style and increasing
difficulty create a cohesive curriculum for advanced math
learners.

Conclusion: A Journey
Worth Taking

Introduction to Geometry by Richard Rusczyk is more than a

textbook—it is a transformative educational experience. It
teaches students to think deeply, to persist through difficulty, and
to appreciate the elegance of geometric proof. Whether your goal
is to ace the AMC, build a strong foundation for calculus and
physics, or simply discover the joy of logical reasoning, this book
will guide you there. The investment of time and effort is
substantial, but the intellectual growth is immense.

If you are ready to move beyond memorization and into true
understanding, open this book, sharpen your pencil, and prepare
to see geometry as never before. The shapes on the page will
become partners in a journey of discovery—one that begins with
a single theorem and ends with a lifelong appreciation for the art
of problem solving.



