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4 8 26

we ended lasttimewith

Bet If V is a subspaceofIRwithorthonormalbasis in the

prog x ̅ Ill orthogonalprojection

This will bepartof
i x ̅ if aim x ̅Jim oram schmidt

for all x ̅ R this is the formula in terms of us Im
Westillhavetheissueoffindingorthonormal bases

let V R be defined as the id space of

and x ̅

Find proju f

Turns out an orthonormal basis for V is it i

printit x ̅ i i t.ci ie

of t.fi
Here's a theoremwith a similarflavor
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this If it in is an orthonormal basis of A then

x ̅ ii x ̅ i a tan lie

xe R

skipproof

So if you have an orthonormal basis it'seasy to writeany vector in

IR as a im combof the basic
elements we know this can always be

done with anybasis
but orthonormal makesit a muchsimpler computation

Def let V be a s bpaceof R The Inal complementof is theset

xe̅R i x ̅ o tier

it

Important properties Th 5.1.81

1 Vt is a subspace of IR

2 V nut 5

3 dimV dim ft n

4 Vt Notehowthetheorywe'vebuiltuphelpsprovethere



137
proof

1 Look at the lintransf proju IR V

Then her proju Vt so it's a subspace heart is always9pace
2 It x ̅ V and xe̅V the x ̅ 7 0 so x ̅

3 Again look at proju IR V

her projul it
in proju

By rank nullity we're done

4 Vt xeR x ̅ 5 0 yet

Steel Vc Vt t

Reiall Vt je R j 0 eV

So if xe̅V x ̅ 5 0 jeVt so donestpt

Steps show dim dim Vt

If W is a subspaceofR wejust saw du Nt din Wt n
we'llhythe

So dmV din ft a
dim V n dim ft

OTOH setW Vt donut dim Vt n dm Vtt n dimvt

Donestep 2

But we know if A B are subspacesof IR and damA din B

then A B
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Slip the restof 85.1

55.2 Gram Schmidt Process

This is how weget orthonormal bases

re then in is an orthonormal basisfor R

Now lookat the case where V is a plane in R Thiswillshowtheway in

we can alwaysstart with an arbitrary basis for V say
up it

8m

v
w̅

We want an orthonormal basis for V

El i In I

w̅

ñ

Steph Find a vector orthogonal to w̅ w o worrying for now if

it's of unit length We'll replace it by this mentor temporarily



139

let h be the line spannedby i

r

77

5
L

Recall we can decompose it as

ñ It

were irreath
asTitian for in steps

ii ñ ñ

V
avit 752

I ve are orthogonal

ñ is notnecessarilyequalto it8 w̅ L
we don't need that


