
 

Week it Tuesday

If A can be diagonalized then we can find P invertible

s t PA D D e A PD p

It A is symmetric i e A AT then we can take p to be

orthogonal then A Pa D PT
orthogonal dfgonal orthogonal

and rkcA rked of non zero entries in the

digonal
because rk A the A any invertible matrix

so rheas the P A RIP A PT rk D

of non zero eigenvalues with multiplicity
None of these make sense for non square matrix

Say A E Mmxn IR B ATA E Ann IR

Property of B
1 B is symmetric ATA ATAT T ATA
2 An eigenvalues of B is non negative

XT Bx XT.ATA X AXT AX Axl 30

So if I is an eigenvector w.it I then

XTBx XX X X XTx 11AXIII X 11 11 3 X 30

Therefore we can pick a set of eigenvectors of B

Ti In that is orthonormal order I in s t

X Xp 7 Xn 70



Than 9Avi Ann pairwise orthogonal and

if 7 Dr 0 then EAT At 3 is linearly independent

if I o then AT Avi forms an orthogonal basis

for Colla

pt ÉÉ TIAvj IT AT.AT It Ajit 7 o o

AZ Ariz IT AT A T NT B T Ai115112 7

it 7 o then AT s

Given a set of orthogonal nonzero vectors it must be

linearly independent S ni it and

E Exit 3 then ai t É 8

If there're exactly 2 eigenvalues Xi 0 then AZ 3 for
i r so span Avi Ari span Avi AT

and she hi tn is a basis for IR we have

spentAri Atn Colla
11

Coll A Y

Hid
So Ari At span the Colla and are linearly
independent and are othorgonal so it gives an orthogonal

basis for Colla



Singular Valve Deroposition Idose
to diagonal I.jo

for j
Tha For AtMe ha've A U qq.VE

where

mim forthogonal

Pt rt v by orthogonality therefore it suffices to

prove that A V U Z

Taking V

f 1
where ni in is the set of

orthonormal basis of ATA in the order of X In
U Z

A V Ani
Jain

Atan

t f ftp.n.gg
U Um

fit I
Construct u by define T Fft

I by define Iii Tai
for ie r where r of nonzero eigenvalues of ATA

Finally extend Sui ter to an orthonormal basis of IR
I

Ex A
z 3 or 2 2 H A UzVT

ATA 2 2
ATA 3 3 th AI VET UT
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For 1 0
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Extend it to orthonormal basis of R

2

I
3 Xs x are fee

X Xz 2 2

Is f
3 x

xs to

a I
so e wi I
Sai WI WI is a set of basisfor

1123 and at t we us

Gram Schmidt

I it I y o

L I I
ft Étui Iff forms an orthonormal basis

I I Tz
1
53

UI 2156i o a

1 52 153

A U E V



Application okla is really small then

A x can be faster by writly A UzVT


