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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●

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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From reader reviews:

Ruth Haakenson:

In this 21st millennium, people become competitive in most way. By being competitive currently, people
have do something to make these people survives, being in the middle of often the crowded place and notice
by surrounding. One thing that occasionally many people have underestimated this for a while is reading.
Yeah, by reading a reserve your ability to survive increase then having chance to stand than other is high. To
suit your needs who want to start reading a new book, we give you this specific Foundations of Game Engine
Development, Volume 1: Mathematics book as nice and daily reading e-book. Why, because this book is
more than just a book.

Sharon Keller:

The actual book Foundations of Game Engine Development, Volume 1: Mathematics has a lot associated
with on it. So when you make sure to read this book you can get a lot of help. The book was compiled by the
very famous author. This articles author makes some research ahead of write this book. This specific book
very easy to read you will get the point easily after perusing this book.

Steven Craig:

Your reading sixth sense will not betray you actually, why because this Foundations of Game Engine
Development, Volume 1: Mathematics guide written by well-known writer whose to say well how to make
book that could be understand by anyone who all read the book. Written in good manner for you, leaking
every ideas and publishing skill only for eliminate your own personal hunger then you still question
Foundations of Game Engine Development, Volume 1: Mathematics as good book not just by the cover but
also through the content. This is one publication that can break don't assess book by its protect, so do you
still needing another sixth sense to pick this particular!? Oh come on your looking at sixth sense already told
you so why you have to listening to an additional sixth sense.

Liza Serrano:

What is your hobby? Have you heard in which question when you got scholars? We believe that that issue
was given by teacher for their students. Many kinds of hobby, All people has different hobby. Therefore you
know that little person like reading or as examining become their hobby. You have to know that reading is
very important as well as book as to be the issue. Book is important thing to increase you knowledge, except
your own personal teacher or lecturer. You will find good news or update concerning something by book.
Numerous books that can you choose to use be your object. One of them is this Foundations of Game Engine
Development, Volume 1: Mathematics.
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