
Dot Products

Definition: The dot product of vectors x,y in Rn is the scalar in R defined by

x · y = x1y1 + x2y2 + · · · + xnyn (1)

Example 1: Calculate x · y where

x =


1

2

−1

−3

 , y =


−1

0

−2

1

 (2)

Theorem 1 (Poole 1.2ad): For any vectors x, y in Rn we have

1. x · y = y · x

2. 0 · x = x · 0 = 0

3. x · x ≥ 0 and x · x = 0 if and only if x = 0

Example 2: Justify theorem 1 in R2.
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Theorem 2 (Poole 1.2bc): For any vectors x, y, z in Rn and scalar c in R we have that

1. x · (y + z) = x · y + x · z

2. x · (cy) = c(x · y)

Example 3: Justify theorem 2 in R2.

Example 4: Use theorems 1 and 2 to show that for any vectors x, y, z in Rn and scalars c, d in R

(cx + dy) · z = c(x · z) + d(y · z) (3)
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