Dot Products

X -y =x1y1 +Tay2 + -+ Tpyn

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

Ezxample 1: Calculate x - y where

1 —1

2 0
X = ) y =

—1 -2

-3 1

S A
x')’ SRV R Yt Kol t Xy Yy

2D Y (o) tEN-D2(-3)1) = —1+6+2-3 ,Fz-'

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

l.x y=y-x
2.0-x=x-0=0

3. x-x>0and x-x=0if and only if x =0

Example 2: Justify theorem 1 in R2.

l) Xy = K:)/, tR2YL 2 YK, tYa Ky 3??

p) - a
) - ebcn)"'g(xz)‘p )(.; 2@ by fuv’)' oue

Y ey x

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Theorem 2 (Poole 1.2bc): For any vectors X, y, z in R” and scalar ¢ in R we have that

l.x- (y+z)=x-y+x-z

2. x-(cy) =c(x-y)

Example 3: Justify theorem 2 in R2.

2.3 %, *
1) X (y*Z)- [x :l . [)" 2‘): X Cy, t2) tR Ut 2y

= Vz'fzz
KoY X, 2
¢ Ma _ﬂ‘ szA Al (X)( &Y;_)*(K 21*&12\)
— N
= X y

Z-)X(c) X, <y,
4 [}[y} K‘(c)()rtx(cy’_)

< C(K,y‘—f x,_yz)
= (.(7? ?)

Ezxample 4: Use theorems 1 and 2 to show that for any vectors x, y, z in R™ and scalars ¢,d in R
(3)

(ecx+dy) - z=c(x-z)+d(y-z)

Sed) (o)
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































