


Recap on plane equations and normals.







For a plane in an x,y,z co-ordinate frame we have:


ax + by +cz +d = 0					-equation 1
That is any point with x,y,z values that make the above equation = 0  lies on that plane.
For a right handed system , given a (x,y,z) point and substituting into equation 1, we get an answer  > 0 then that point is in front of the plane, if < it is behind the plane.
Note: when calculating a,b,c,d we assume  points are selected in a strictly counter-clockwise direction when viewing the plane from front to back. 

a, b and c are the co-ordinates of a vector normal to that plane (recall we use the cross product to determine the normal if we only have the points (vertices) of a polygon – hence the need to select points in a counter clock wise direction as mentioned above.

In vector form we can write the plane equation as n.p = -d       -equation 2
If we know one point on the plane(e.g. a vertex of a polygon (x,y,z)) and the normal vector (a,b,c) then we can determine d by substituting into equation 1 above.
Thinking about this, we can see that we need two pieces of information to fully describe a plane mathematically:-
· A normal to the plane.  This gives its orientation (where its facing in other wotds) in space.  It is useful to normalize this normal -  but it’s not essential.
· A point on the plane to fix it in the space.
The normal is given by (a,b,c) and we can see that d  is calculated by taking our fixed point on the plane (any point will do)  and the normal and  doing the following calculation:-

d= - n.p  where n = (a,b,c) and p=( px, py, pz,)

Example.  Given a normal to a plane n=(0.707.0.707, 0) and a point p=(2,3,3), deduce the plane equation and determine whether the point  x=(1,4,3) lies on the plane.

[bookmark: _GoBack]



