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The first volume of Foundations of Game Engine Development discusses the
mathematics needed by engineers who work on games or other types of virtual
simulations. The book begins with conventional treatments of topics such as
linear algebra, transforms, and geometry. Then, it introduces Grassmann algebra
and geometric algebra to provide a much deeper understanding of the subject
matter and highlight the places where traditional arithmetic with vectors,
matrices, quaternions, etc., isn't quite correct. Includes exercises.

Chapter 1: Vectors and Matrices●

1.1 Vector Fundamentals●

1.2 Basic Vector Operations●

1.2.1 Magnitude and Scalar Multiplication●

1.2.2 Addition and Subtraction●

1.3 Matrix Fundamentals●

1.4 Basic Matrix Operations●

1.4.1 Addition, Subtraction, and Scalar Multiplication●

1.4.2 Matrix Multiplication●

1.5 Vector Multiplication●

1.5.1 Dot Product●

1.5.2 Cross Product●

1.5.3 Scalar Triple Product●

1.6 Vector Projection●

1.7 Matrix Inversion●

1.7.1 Identity Matrices●

1.7.2 Determinants●

1.7.3 Elementary Matrices●

1.7.4 Inverse Calculation●

1.7.5 Inverses of Small Matrices●

Chapter 2: Transforms●

2.1 Coordinate Spaces●

2.1.1 Transformation Matrices●

2.1.2 Orthogonal Transforms●
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2.1.3 Transform Composition●

2.2 Rotations●

2.2.1 Rotation About a Coordinate Axis●

2.2.2 Rotation About an Arbitrary Axis●

2.3 Reflections●

2.4 Scales●

2.5 Skews●

2.6 Homogeneous Coordinates●

2.7 Quaternions●

2.7.1 Quaternion Fundamentals●

2.7.2 Rotations With Quaternions●

Chapter 3: Geometry●

3.1 Triangle Meshes●

3.2 Normal Vectors●

3.2.1 Calculating Normal Vectors●

3.2.2 Transforming Normal Vectors●

3.3 Lines and Rays●

3.3.1 Parametric Lines●

3.3.2 Distance Between a Point and a Line●

3.3.3 Distance Between Two Lines●

3.4 Planes●

3.4.1 Implicit Planes●

3.4.2 Distance Between a Point and a Plane●

3.4.3 Reflection Through a Plane●

3.4.4 Intersection of a Line and a Plane●

3.4.5 Intersection of Three Planes●

3.4.6 Intersection of Two Planes●

3.4.7 Transforming Planes●

3.5 Plücker Coordinates●

3.5.1 Implicit Lines●

3.5.2 Homogeneous Formulas●

3.5.3 Transforming Lines●

Chapter 4: Advanced Algebra●

4.1 Grassmann Algebra●

4.1.1 Wedge Product●

4.1.2 Bivectors●

4.1.3 Trivectors●

4.1.4 Algebraic Structure●

4.1.5 Complements●

4.1.6 Antivectors●

4.1.7 Antiwedge Product●

4.2 Projective Geometry●

4.2.1 Lines●

4.2.2 Planes●

4.2.3 Join and Meet●

4.2.4 Line Crossing●

4.2.5 Plane Distance●

4.2.6 Summary and Implementation●

4.3 Matrix Inverses●



4.4 Geometric Algebra●

4.4.1 Geometric Product●

4.4.2 Vector Division●

4.4.3 Rotors●

4.5 Conclusion●
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Editorial Review

Users Review

From reader reviews:

Vincent Baker:

Do you one of people who can't read enjoyable if the sentence chained inside straightway, hold on guys this
aren't like that. This Foundations of Game Engine Development, Volume 1: Mathematics book is readable
through you who hate those perfect word style. You will find the information here are arrange for enjoyable
studying experience without leaving possibly decrease the knowledge that want to provide to you. The writer
of Foundations of Game Engine Development, Volume 1: Mathematics content conveys the thought easily to
understand by many people. The printed and e-book are not different in the content material but it just
different by means of it. So , do you even now thinking Foundations of Game Engine Development, Volume
1: Mathematics is not loveable to be your top record reading book?

Carl Adams:

The book with title Foundations of Game Engine Development, Volume 1: Mathematics includes a lot of
information that you can discover it. You can get a lot of advantage after read this book. That book exist new
know-how the information that exist in this reserve represented the condition of the world currently. That is
important to yo7u to know how the improvement of the world. This specific book will bring you within new
era of the glowbal growth. You can read the e-book in your smart phone, so you can read it anywhere you
want.

Alvaro Holloway:

Don't be worry should you be afraid that this book can filled the space in your house, you might have it in e-
book approach, more simple and reachable. This specific Foundations of Game Engine Development,
Volume 1: Mathematics can give you a lot of pals because by you investigating this one book you have
factor that they don't and make anyone more like an interesting person. That book can be one of one step for
you to get success. This publication offer you information that perhaps your friend doesn't learn, by knowing
more than other make you to be great people. So , why hesitate? Let me have Foundations of Game Engine
Development, Volume 1: Mathematics.

Deborah Lacey:

Book is one of source of expertise. We can add our information from it. Not only for students and also native
or citizen require book to know the change information of year to year. As we know those textbooks have
many advantages. Beside most of us add our knowledge, also can bring us to around the world. Through the



book Foundations of Game Engine Development, Volume 1: Mathematics we can acquire more advantage.
Don't one to be creative people? Being creative person must choose to read a book. Merely choose the best
book that suited with your aim. Don't be doubt to change your life at this time book Foundations of Game
Engine Development, Volume 1: Mathematics. You can more pleasing than now.
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