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e Dot PrOduct



Definition of dot product

~ Definition 3. .

Let 1 ]
@ u,v vectors in R3 76m G
e 0 € [0,n] angle between u and v
Then
\ u-v=|ul|v|]cos(d) € R ‘

Motivation: Work of a force

[ Work = [F||d| cos 6 )

| —

]

77777 |
L|F|cos(i*‘
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Analytic expression for the dot product

~ Theorem 4. \

Let
o u = (uy,up,u3)
o v= (v, v,V

Then we have

Uu-v =uVvy + UVo + U3Vv3
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Example of dot product ;. |c4:2.5.3¢
#1 :3&
Computation of dot product: If /

u=(1,2,3), v=(45,6),

then according to Theorem 4, lut =\(12+2%¢3%
u-v=32

Angle between u and v: According to Definition 7

U-¢ = U0 cosOl ) u-v 32
~ COS = = .
= lu[[v] 14 %77
Thus
0~ 13°
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@ Cross product



Definition of cross product

— Definition 7. \

Let

@ u,v vectors in R?, with angle 6 € [0, ]

Then u X v is a vector such that
@ Magnitude is |u x v| = |u| |v] sin(0).
© Direction: given by right hand rule.

uXxXyv

\. J

Samy T. Vectors Multivariate calculus 32/ 78



Cross product: illustration

Motivation: Torque

Component of F
perpendicular to r
has length |F|sin 6.

T S



Formula for cross product AT

Formula: We have - >,
uXxXv=\|u u us
Vi Vo V3

Example of cross product: If

u=(211), v=(501),

then .
T

uxv=[2 1 1/ =(1,3,-5)
501
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