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Retwalter

Def Vectors in in e R are called orformal if

i Eititi
So w̅ Im are orthonormal if

ii a for it
1 for i j

standard basis

list
71

unitcircle

the 5.1.31
let it In IR none

If they are orthogonal then they
are lin indep

e g if they'reorthonormal

pf
cal say gut t t Cantin want to show cm 0

Takedot prod with it
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o quit aim it c at it is i i t can lim.ie

1141
So C 0

Similarly a cm 0 in im are lin indep

Def let i in bevectors in R If they are orthonormal then they

form an orthonormal basis for
112

Note orthogonal alreadyimplie lin
indep and thefact that there are a

of them means theyform a basis

and pretons part
We talkedabout this in R Now we do thegeneralcase

th 5.1.4

let x ̅ R and let V be a subspace of R Then we canwrite

x ̅ x ̅ x'̅t

where x ̅ V and it is perpendicator orthogonal to i to

every
elementof V

17 is on V it is perp tov

Effi coat
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The rector x ̅ is the or nalpretoinofitoV.denotedby proju
I

The facition x ̅ proju it from IR to R is
a lineartransf

proof 1st 2 comments

We will see shortly that givenany subspace V of
IR it has an

orthonormal basis We'll accept this for now

In termsof an orthonormal basis for V theproofwill notonlyprove
thatproju i makessense it will give us a formal for it

let ui im be an orthonormal basis for V Weacceptthat

this exists

Idea

We don't know yet how to findproju i
That'spartof theproof

Whatever it turnsout to be it's in V so it's a linearcomb

x ̅ projutil quit cantin

We'll figure out what c can have to be and use this to

define proju i

For simplicity ofnotation we'll write x ̅ instead of proju it fortheproof

So weneed

x ̅ eV
It x ̅ x ̅

key
It is orthogonal to it I'm hence to every

elementof v
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So x ̅ c f t t canian This automaticallymeans x ̅ e V

It x ̅ C T canim this automatically gives x ̅ x ̅ x ̅

Claim wemust have c ii x ̅

g v2 x ̅

m in x ̅

x ̅ ii 7 at a x ̅ in proju it

and it x ̅ x ̅
Wehavetoshowthatwith this choiceof

coefficients It is orthogonal to V
ie to each uT

Do it The others are identical

ñ it i x ̅ x ̅

I x ̅ i lie ii x ̅ it can x ̅ i

i x ̅ ii x ̅ ui.ci initial fam x ̅kai.in

i x ̅ Cai x ̅ i o 0

0

So It is orthogonal to it andsimilarly to everyotherat henceto
everyelementof VSo we proved the keystep

leave to you tochecklinearity use theformula in theclaim f
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Bet prog i Ill

ii x ̅ if aim x ̅ in
for all x ̅ R this is the formula in terms of ñ Im


