
#Orthonormal basis

Let V be I.P.S.
Let v, weV. then

v= ail, + ... +anlin
w= b, W, t... + On wen

Then
tv.ws=a.b.t...tanbr

with some orthonormal basis

I unique linear combo

We call La

# Orthogonal Projections
Let wern n* &

We get dot productlike behaviours

'I the bondmate ver for o wirt. B

" I= span (n), vER is p is the linear combo in span card
V-P

ortho projection of
V onto span (h)

such that Cv-ps 1 u
Then p=tu and Cv-th).u=0

= w.v.n.(tu) = o
nov. +(n.u) = o

u.v

projiv = (4.4 )u

* Waunt to be able to project onte amy subspace

Let Anxp, project vER onto colA.
We must have o pecola, a u-pElcolAy
Notice eel A = {Ax| wER'}. Then

Op= Aî fs. §ER°
@ Recall KolA)1 = (row AT)t
" A" (v-p) =8

= hul AT

Lec 28

Notice B=24s.....ung

= Ivi?

+ =

colA



Then WtFind & st. A (V-As) = 6
A'v - ATA # = O

WhoG suppose cols of A him indes. Cese we can throw out cal without
changing cal A)ATA invertible.

(ATAS''AT V = (A'A)-'ATAî
î = (ATA)'AF v

projcolA V = Ax = A(ATA)'A v

Then as this to it lay the go a as ores was headly retro.y horizontally.space is Wwhose ad pace is word by taking

Ihm Orthogonal DecompostionTheorem.
If w
wEW andis subspace of Ran and vER", ,then there are unique

Proof (I) Let we projw V
v-projw V

Then weW, inE W by dof and

Suppose weW, We WThen wth =w'+n' • st. W'+u=V
.

w-W'=n'-4 Let #=w-w'
*€W REWI

§ =6 ( So w=w',"=n"

Then
=

So

nEW sit.

(!)

Then


