Vector Math Primer





In order to program 3D games, you need 3D math. This page is not going to be able to cover that subject in any kind of detail, but if you need a quick refresher it will help you over the rough spots. 


Points in Space


To model objects, walls, monsters, and players in three dimensions, you need to start with modeling simple geometric points. A point is a singular location in space that theoretically occupies no volume. Each point in space can be identified by a vector that describes its location with respect to some other point (usually an origin). 


A vector is an array of numbers that we use to define position along orthogonal bases. Vectors can contain any number of values, but for our purposes they usually contain just two or three. The number of values in a vector is equivalent to the number of dimensions that we are modelling. Since we are dealing with two or three dimensions, we will adopt the convention that x, y, and z are the names of the values in a vector. 


HyperPlanes


A hyperplane in n-dimensional space is an n - 1 dimensional surface that divides the space into two half spaces. In 3D terms, a hyperplane is just a plane. In 2D space, a hyperplane is a line. 


The equation of a plane in 3D space is: 


   Ax + By + Cz + D = 0


where [A, B, C] is the normal vector, and D is the distance (along the normal vector) from the origin. 


Dot Products, Projections, and Distance


Vector2 A, B;


real dot2 = (A.x * B.x) + (A.y * B.y);





Vector3 C, D;


real dot3 = (C.x * D.x) + (C.y * D.y) + (C.z * D.z);


Cross Products and Normals


void Cross(Vector3& A, Vector3& B, Vector3& N)


{


   N.x = (A.y * B.z) - (A.z * B.y);


   N.y = (A.z * B.x) - (A.x * B.z);


   N.z = (A.x * B.y) - (A.y * B.x);


}


