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andv = [1, 1, 1]. As with the more basic addition and subtraction or scalar

operations, there are formal properties for inner products:

Inner Product Formal Properties of Vector Algebra

֌ Commutative Property u · v = v · u

֌ Associative Property s(u · v) = (su) · v = u · (sv)

֌ Distributive Property (u + v) · w = u · w + v ·w

֌ Zero Property u · 0 = 0

֌ Unit Rule 1u = u

֌ Unit Rule 1u =
∑

k

i=1
ui, for u of lengthk

⋆ Example 3.7: Vector Inner Product Calculations. This example demon-

strates the first three properties above. Defines = 5, u = [2, 3, 1], v =

[4, 4, 4], andw = [−1, 3,−4]. Then:

s(u + v) ·w sv · w + su ·w

5([2, 3, 1] + [4, 4, 4]) · [−1, 3,−4] 5[4, 4, 4] · [−1, 3,−4]

+5[2, 3, 1] · [−1, 3,−4]

5([6, 7, 5]) · [−1, 3,−4] [20, 20, 20] · [−1, 3,−4]

+[10, 15, 5] · [−1, 3,−4]

[30, 35, 25] · [−1, 3,−4] −40 + 15

−25 −25


