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REDO

Due to release on MoninsteadofSatToday Upper triang kit to
2dgLast time Introduced G S orthonormalization

Looseend How can we deal with A Matrices that do not have
n distinct eigenvectors

I GO
we could choose U it I init

Would turn a vector probleminto n611 nice independentscalapublen

Not always possible to find n distinct eigenvectors e s RCC critically
damped

n 2 butonly oneeigen

There we used tidjita
ei

just Yolo ed it with a second
below the diagonal vector

Wegot A 8 7 8
We got chained scale problems

Not Diagonal
Also nice enough

11jo calarpmblem
Can we always find a basis U sit and then another scaleproblem

tht holdthe first seekproblem
A O'Au

L
me as an input

e g

It I
Need U fat I out

start with 2 2 Matrix case n 2

Picking UP to be an eigenvector of A So At a 7,5
Can do this because all matrices

Pick I te have 1 I 1 1 ha n at least one eigenvector

In the HW we saw tht any choice for thesecond vector would
have worked as long as it was lineal i dep of t
So pick it as our second vector so Itll 1 Ttt

ie Ftw 0



Our basis U It TJ O Ut
bing.no b EI

F OAu fIIJAfunJ fEJfa Are

Easiestwork II Aug Atwith transpose
insteadof inner

Ig
atan

tan

g t uppertrians

Question How can I find I

GeneralQuestron Given a vector I can I get an orthonoml
basis

that has É as its first element

Want Orth.nl T gigs In
we implicitly

Trick Run Gs on Feteeny
last team

assumedeversty

where É is the i th column ofidentifier

cage this set is definitely lineardep
Just run G S It will generate E Whitsititset arm

profectry
But one of the É_will be at
Just throw that one out

At the end we'll have a vector tht will span the
wholesp

Moving beyond 2 2

Try 3 3 case A



Pick I sit At Xiv 115,11 1 Works.FI n
Using the aboutprocedure we can set ri it

Call this Re Ci re works f

s t I R is orthonormal E RITE RJ I SEF t

V'AV FAV

Fri af RJ
EEE O

ftp.t AT AM
I in Rosina.nl

E At AR
Note For exposition

I In convenience we are

going to assume tht

g
ITAR

all eigenvalue eigenvectorIMAD
we find are real

I s es
towards uppertriangular

This is a 2 2 main É
Is this upper trans la Who knows

Are we stuck

Recursed And hope
We know F U2

µ
sit U2 is orthonont so UE05

and UI RAR VEILED
CERDA RU Mappertriant



I pp

RU TA RU Tr
2 2 uppertransf

Our god is to has an orthn.nl be U t

So tht U AV is upper turnt

Suggests using R Ur instead of R in original basis

So If I used Ueft Run
The UT AU x TARU

8 CroatA rug
re

I f uppertree

Hope hinges on fiRDbm
Are Roc I to 5

It Rd GTR Q 8TUz 8t

IsCRUITRU I

GUT RT R Un UI IU UI U CI

singers got an orthonormal basis U in which A is U T

Can we do this in general When did we we 2
or 3

We needed to be able to upper triangulate an arbitrary
R 1 n s
matrix

th I b U



using an orthonormal basis Um

Then D ft Run wouldwort

So we can do it by inductionoun

Assume it works for n 1 x Kt
We just showed it worked for n

NeedBase Case
Show it n't dominofalls so does

laduction ntl
pictus D I DD I show fist domino falls

I
All domino fall

Bale Case 2 2
1 1 a UE

A Already upper triangular

HowtoUpper Triansnti
UT A returns a pain In orthenond

I dim T upper trial

sit UTA D T

UT CA

if A is I dim return U E T A
else Let it be an eigenech of A with eisenated

Icfplex Use 605 to constant n t rectus Refri stun

SI ET RI is orthonormal



ComputeBERAR Cn Dx Cn i matrix

Let UST UT CB

set U u RU

T O A U

Retim U T

Schar Decomposition upper triangularization


