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Every vector w̅ V V2 Un in R can be

expressed as a linear combination of the
standard basis vectors I u e t vest unen

Note this is the

distance between
it w̅

a intutin 6 1 3 Hati WH 56

b.lu ill P itT
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To express the dot product in terms of components

let it Ñ share an initial point in R and let

Q and P be their terminal points respectively
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By the Law of Cosines

Ha17 1012 2110111011coso Pal 110 0112

HullHill coso III 1512 115 5114

I I uituitus vituitus curves un vis usu
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a T J 11 1 1 0 2 5 311

ñ I 1 1 111 21 2 313

J I 11 1 0 0 5 5 111 250
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Hal 35 151 517 I w̅ 3 17 310 314 15

Coso 3 7 It since cos 070 0202 I

b d ñ e 9 16 25 9 559

Hall 66 11011 355 ñ 0 4

Coso 3 20 LOL IT



Pf b let in Us Us Un w̅ Vi v2 Un

and in Wi Wa wn

E w̅ U uz Un U tWi Vat wa Untwn

U U w Uz v2 Wa Un Untwn

U V U W UzUzt UzWat t UnUnt UnWh
by the distributive property of real numbers

U V 42Vet UnUn U W th Wat UnWh

by the associativiteproperty of addition in R

I I it w̅ by definition 4



A necessary result for thedef of dot product

PE a late Utv CutE T.it 26.0 T T

Hutt2 0.0 110112

by def of norm and dotproduct and property of absolutevalue

Hut21141151 110112 full 11011
by the Cauchy Schwarz inequality

Taking square roots yields Hutill Hill Hell
Part b follows from part a and Def 2


