
Recall orthogonal projection i onto span cis proja"= (ur)u
onto col (A) projalAù = ACATA) ' AV

Recall orth. decomp. the.
#Projection matrix

Def ACH'AJ' is a projection matrix as it sends oth to its projection

Let W be subspace for RM, B° Eur...,
É Bow Sunwe, Uns be orth. bains= Eu,,..., Uns is orth.
WTS B orth.,

Let itj,
spaws R', is lin indep

then wou; = o because
vi. u; E BW = vi. uj = o

Mi eBw, uj E Bwa WI • 4; =0= vi. uj =o

B is set of mutually lim indep. non-zero vecs,
B is lim. indep.

Let veR". Then Il wEW, wew,
Then V= call t

Suppose Eu.....
then projection ol vERn

Wa3 an orth. basis
onto

subspace Win fM,

ProctKnow:

w. (v-p)=otwEW
li./v-a.u.t.*akUk)=o

и. •v - vi. (a, 4, +.. .+ ak1k ) =0
Wiev - a: Cui •ni) = 0

Ai = Mi: • V
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#Orthogonal matrices
Thm It Om in has orthonormal ids, then 02Q = In

But qi-93 = 5°
So QQ =

If Ann has orthonormal ids
Vis. square matrix with esthonormal

A is an orthogonal matrixdels

is orth. matrix 40Q = In # Qt = Q'
matric P isbasis ver for" " permutation matres if its cols are standandin any ander

Ex. 0g;
Note any permutation

Ihm Let Qun, «,yER",
1Q is orth. matrix

3. (Q7). (Qy) =*-y
Prost 070

matrix is orthogonal

TFAE

= preserves leugth
preserves dot prod

(Qx). (Qy) = (Qx) (Qy)
= x1070) y

Proof

Then Q"0 =1-9.
I= que
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@* Suppose (Qx).Qy)=x.y.
Then 11Qxll = (0x). (Qr)

g->D Lomit ]

Let x=y
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