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Note.

(1) The dot product of two vectors is a number.

(2) A vector ha, bi in V2 can be thought of a vector ha, b, 0i in A3, so results
we prove for V3 also hold for V2.

Theorem (3.1). For vectors a,b, c and any scalar d,

(1) a · b = b · a
(2) a(b + c) = a · b + a · c
(3) (da) · b = d(a · b) = a · (db)

(4) 0 · a = 0

(5) a · a = kak2

Proof.

(2) a · (b + c) = ha1, a2, a3i ·
�
hb1, b2, b3i + hc1, c2, c3i

�
= ha1, a2, a3i · hb1 + c1, b2 + c2, b3 + c3i
= a1(b1 + c1) + a2(b2 + c2) + a3(b3 + c3)

= a1b1 + a1c1 + a2b2 + a2c2 + a3b3 + a3c3

= a1b1 + a2b2 + a3b3 + a1c1 + a2c2 + a3c3

= ha1, a2, a3i · hb1, b2, b3i + ha1, a2, a3i · hc1, c2, c3i
= a · b + a · c.

(5) a · a = ha1, a2, a3i · ha1, a2, a3i = a2
1 + a2

2 + a2
3 = kha1, a2, a3ik2 = kak2.

Note. a · b = 0 does not imply a = 0 or b = 0, so this di↵ers from our
usual multiplication.


