3.2 Working with Vectors 91

Cross Product Formal Properties of Vector Algebra

— Commutative Property u x v=—-v xu

— Associative Property  s(u x v) = (su) x v=uXx (sv)

— Distributive Property ux (v+w)=(uxv)+ (uxw)

—  Zero Property ux0=0xu=0

—  Self-Orthogonality uxu=0

% Example3.8: Cross Product Calculation. Returning to the simple nu-
merical example from before, we now calculate the crossymtidstead of

the inner product:

uxv=[333x[123]

=[B3)3B)=(3)(2), 3 (1) = B)3),3)(2) - B)1)] = [3,-6,3].
We can then check the orthogonality as well:

3,3,3]-[3,—6,3] =0 [1,2,3]-[3,—6,3] = 0.

Sometimes the distinction between row vectors and colunctovg is im-
portant. While it is often glossed over, vector multiplioat should be done
in a conformable manner with regard to multiplication (apaged to addition
discussed above) where a row vector multiplies a columrovecich that their

adjacent “sizes” match: @ x k) vector multiplying a(k x 1) vector fork



