The Projection of one vector onto another
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The projection of one vector onto another is given by:-

The diagram shows how the vector c is formed by projecting the part of a that is parallel to b onto the vector b.  The derivation follows:-
From the diagram the length of c is:-

From the dot product we also know that 

Combining these two equations we get
	- eqn 1
Since c is in the same direction as b then  where  is the normalized vector given by    .
c now describes a vector in the same direction as  but with length  .
Now substitute equation 1 into     to get:-

Which simplifies to:-

This result is used often in simulation calculations.  For example we might want to determine the new velocity vector of a ball bouncing off a wall.
From the diagram we see we want to calculate the component of the velocity v that is at right angles to the wall, i.e. the projection of v onto n. The surface normal n is a unit vector at right angles to the wall and v is the ball’s velocity. We substitute these into the projection formula to get:

But = 1 so 


