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Dot product: geometric definition

e The computational definition of the dot product:

n
U-vV= E U;V; = U1V1 + U2V +. .. TU Uy

1=1

e The geometric definition of the dot product:

—

u-v = ||ul|||v|| cos

where 0 is the angle between u© and ©.

e The two definitions are equivalent! This equivalence
allows us to find the angle 8 between two vectors. yal!

h-V =@ +H®@=22 <
A~

- 'V“l NVl cos@ = \/z+'-§ jS+’> s = J,J_cose
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https://docs.google.com/forms/d/e/1FAIpQLSfEaSAGovXZCk_51_CVI587CcGW1GZH1w4Y50dKDzoLEX3D4w/viewform

¢ )
«pravt o9t el
1
Orthogonal vectors
e Recall: cos90° = 0.

o Since u - v = ||ul|||v|| cos 6, if the angle between two vectors is 90° , their dot
product is ||ul|||v]| cos 90° = 0.

e |f the angle between two vectors is 90° , we say they are perpendicular, or more
generally, orthogonal.

o Key idea:

two vectors are orthogonal <— u-v =20
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Exercise

Find a non-zero vector in R? orthogonal to:

o -
lnfhﬁzly MM& ?ogsilollﬁﬁcrL V= | _58-
._2-1 . (D) ¢ (D) (S) # (3)(-%)
\Yl = Y60 b4
VR =0

T | =¢0-Yd
KS < :O

o |  ()G@)+E)N5)+(5)(~8)

S could ‘C.\AJ selufors o
2“,45‘42’rq320
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