More aboul SVD /!

v

x “A Chovmge of Bosred
A=UZUVUT € R™™ '
Pick amy X € IR™ omd conasder

)'i(’ = \/TX
Thew X o the exponsion coeffiwent
f X w.ort. the oNB {1, - o}
Lf:i_? Yow shadd fomowo thig bg new,
B

. c')u.s't wa Code
%E=VT§§¢$ X=V X
= X, U+ + X W
Lineon Conb. 0'{

{U’l'---’ U.'“k .
Now, let b=Ax e R
Exponck b w.r.t. the ONB | Ui, - Unf
b=Ub=U"Ax=UTAVEK
=T USVVY =2 X
S1Im “In
Now, we know Hhel 2 o diagenol !
Thio 0gaum shows thak
s represests the esseace of A
A~ oo . B o ore mmu.f “

U'feulpint

V4



X SVD vs E{jeu.uueu.e De_caw:pos'i/)bn

Let A€ RY™ be dx‘ﬁjmaﬁ'j&“e,
(.e., 3 the Q)jW o‘.zco'm':os/'h'avt:

A= XA X
Nife! where X =L[Xi -+ Xm] 6’@\:”’:“"
Even A = diag (N, -, Am) € €
.AeR’ Sa‘HS‘f’j\'hs A %J = }\(J %J y §=lem
s wgqual’s g
% eqvecs
moy b AX =X/

eople-  Note thal  the ejgmveu'l'ars {)X;,---,)\(nk
vdeed!  form a basis of C", but met
EX. oo hewas i wrthonormael gEMN.
A"[\ o]. wnloas * = A Mi‘{’
Hexe A*::(&}i):A
Cowj wg ol 'ba,ampers."""d"\ d't A€ (tm‘
"W\Q'l'w\&i’a " a.gwwﬂzai'»'m aﬁ
“53’""“-"7"3 "
wWith the ejenvalue decowpoihion,
b = AX Com. be SiMPL’.J—I'CA 00
E=&% vi&{lb=X—'lb
diagonol X=X"'x
change of boocs agom!

m




So, wt can pwmmarnge oo follguns -

* SVD: Uae Two dfferes ONB's U, V

omd work for omy malaix .

¢ EIG : Wae one bascs (Mol ONB
gonal ) and wirk only for sguame

madonces |,

# Matwyx Properfieq via SVD
Le.t A e IRMX".

p:= maon (M, 1)
r:=H# nonzero n;njulmm
S?O

Thwm remk (A) =1

(Prvf) ket A=UZ VT
Sinee U, V me orthogonall maliceey ,
Heme ,  romk (A) = romk ()

= # nonzero o(;ajo,,,j

envibaeg
Rocl (i, Ur> = r
i= span{my, s, Uyl ™S Z4
T  ramge (A) = Wy, UrD
mll (A) = < Vyer, 0 U )




(Prod) Sinee TER™ o diogomal uith
av% Y momzern enibneo,
rmse(2)= e, -, er> C IRM

& rmge (A)=<wmy, -, ur> Cc R, V
On the other howxak, K o Joor thek
for omy vedor X € R" s.t.

T
)& = [o/ 0, ", 01 XY‘-&-\,.") Xn} ,

SO, M(Z):<£r+l --l@n_><_ ,‘E
Thew, for sudh X, we howe
AVX = UZ VTV
= 0V02X =0

L

., O.Ama mewber of wldl (A) shaedd
be of the frm "V X, Xéwﬂ({)ﬂ
c-e /VW'M (A)=<U\r+s,'"a 9’n> C.“?
v

Thee Al =0, Al = (g% +q

(Pﬂﬂ"g) Stnee U,V one oftlwgmuﬁ,
AN, ==, = max {le518 =07 /

1Sjer

The Frobemiws morm o aleo tuwirmriant
w.r.t.rotelvons( ortho. mativx muﬂirlfcu‘l'icm)




Hewa, NAIE =11 Zl¢ = Fﬁ-'-*%‘///

T The nonzern 5irgulor values of A
ore the Aguae roots of the monzero
tsenvnlues € ATA o AAT

(o) ATA=(UZVT) (UZVT)
= VZTZ VT
S (ATA)V =V (ZTI)

* diag (0%~ 07,0,:0)
€ IR™"

So, the col’s o V aae tie eigenvector's of A
omd Teir momzero exguad’s me o7, -, o7
You comn show simeloaly That the col’s

of U are the eigenvec’s of AAT, amd
Hralrr novm 2evo eégwﬂ‘S AL 0o, cr‘_".//

Tuw AT=A S @A)=|X:(A)]

(Prood) HWH3 Prob3 sauae:
%swwemg matas « Hao
real - valued eigemvalues omd “the
QAjeM.VQC.'S form o ONB,

So, " A= @QAQT, @:ertho, N\ cing

= @Q l/\\sr\(/\) @T




b [0

san(f\) : = 5?“0“)._ o
(1) [O e

Now, tt’'s deon that Q@Fs (M)
ortlwz«mal ,g Q. vo mr'tlﬂ-oﬁasvm.Q

— (@ 59m (M) (@' 59 (m)
= @' sy (N) s§n (M) @
=Q'Q =Im
So,  A=@INI (&Tsrx(n))T
T TV
Thwe For A€ |Rm;m,
| et (A | = = a,- -

['Fru-o'g) We llwe.‘l‘lm.fu&m -Faat's

OUI(A B) et (A) - MCB)

&n,'t (ob.mg(a., 5, 0m)) =

e For @ : orthogon lo(d:(&)l =1

wly? et (87Q) = et (87) - ek (@) = (datig))™
=dek(I)=4, so, [dL(Q)|={

Thew |oux<h)|—-|o\nt(uzv1)\ | et (=)

TT o¢ ==




