.’

-, 7 SM Xu'or VQ,{u-e :D.e.cw-\?oﬁakaﬂ

S

o The SUD 1S G Lmi)d“(‘l‘%“'?-e

woral toal ca u«td«z/\*l&.«q&.«f

' " , S
ma R epua-\za-ns. T3+ 1s wet ‘oo to

. Con Ve SVD as a qewr=

[ 'gatedn # ’e. ?quem@

—eo oM - SGedoe matrices

OAQ = A - dg (A Ae - - du)

SW%Q&-(
@ s U/h"a(cf

Viem szuaw U"‘A\/k,_ 76-) 2] Z‘d‘aﬁ(ﬁv“ Vw}
Y un:\arr

'y S\/D L\;l +£\v‘$ CoVls e .-‘5, Q_ +t30—‘€ &\.und_zr-gw:j “"c\.(
Ps.eoca(a Lt e R , @ ?-eu/\qj QH&MQCL\ o Aw=d

o CLJ’“PU"‘Q‘I“M@”‘(\ USwtg ‘
A‘ ;J-es L€ mu.«amcq,(

<A+A>-‘Af The GPO-M‘MQ:‘T:( s a |read
L7 A, so sau_ca

?Nuéc&'—; Haw sa—(uc««f

re ‘the relatere et (C'—g e \58>)

Aouckliip Yoo migneast fipures |

6 3 |3\ngw§b\

@Ver—of.c{&rmm ¢.o(

L ]

A

Vsvally wo sobteim, S0

wmoe fel®

I

w

R

x

d

wxdcrehkrm cnad

L *t“...ﬂ




1.7.Z

Diagonal  Null
Unitary matrix Data matrix Unitary matrix matrix  matrix
U X A x '/ = r 0| ¥
N R AP RS N
K ! K
[}
o 0
E .
<—W—>|
——— K ———» P—M_—> P—M_. F—M—’ ~

O : Null matrix

. ?wop sketch (CdvtsuH' 46«*'5 ovecdeterm wwea case
- Mol—c ‘\Of’ik(A) = mvnk (A AB Sunc.e a—‘., X “‘L\Cb(“
wmale < AK =0 als o wale s ‘A+A’K =0 el e
M«;s(a‘—n Qﬁ\(—&;s wu“':f)ace s M-W
| \ - va./sa-;ﬁ AA
——‘W\er\efab-(,ozﬁ‘u\t MwuﬁeQen
T T e i a

Wﬂ) M

W are pos restare Zerw

- B V (MxM), Uu%umkr mw&ajmdﬁxﬂ:f"\A

VIATAN = L‘?L] T =dag (0,6 )

'Par‘\'th\ V = [v)\/] o, col vecs

a.heo-r‘\'(&a
Mrv// \Mx(M-W) 3
-~ + )
\’i‘_ } ATA
VA

‘/u)r = T ? -
v;& -+ [v\ Z O:{ = o
AN dlo

V|+‘A+A WA ! Vqu+AV1

- \/f ATAV \vJA*A Va



T7.7.32

o T 2
i fl
v X A X Vv = r ‘ol W
...... ] L
| ®
! , o io l
: <—w——.l
l————— K ——— f—— M —> — M — — M —
O : Null matrix
t,+ 2
- So \/‘ A AV| = Z
- + .+ -
o Z ‘v\ A AV| Z. = :
(I Ve m
,U\*' U\ So +Hhe w Columea-CU‘ (K-vec )

Qre G« d’f“\"\.ond‘f‘maj u+Y av\c{

w W ?
‘ ore scalid ima pes of \/‘
- NOwD \ ___]
x | Vi \e|
v
B U, <ol
- chaes_( au. K-W or‘\*«dw(‘ma,g VeC"‘d‘(‘S) c&t““»o? ~l-<> S
Gﬁwﬁmgkﬁhﬁmﬁﬁu
ut \ ' - Tg ' v T
+ x A \k—'[ _ + >x U‘I 0
Vs i U,
T —



.74

Unitary matrix Data matrix Unitary matrix matrix  matrix
------ ] b
K : K
I N
' 0o 0
:
. ‘ :
<—W—>|
———————— K —— la—— M —] — M — — M —

O : Null matrix

s That was -Q«‘ overdzviermz;wa(. For UAd@fcle%ruw:ed)
Aot domve asm‘m\\iud‘ 'hews‘Pas.e.

| r | ot
vIATY = [szf] Aofiie B=A

U —> Vv
s o
EA I I =t
| ; " tak
- Tw beth ses, we have ontany matrices Uy \/ f
- (7 Q (L:H-{( (lLe

A o an embedded dgaf‘oma/ @-rw\\
Q SM\\QNL{ JFWSQ'CM. \'\/L\en

Uy =V =& MM

Lol be -

Cnd ZL S vem Bero -ergfuvql; ,ﬁ A+A

A s a szuane MA.Q.:‘“{\')()

and

M

0




7.8

° Pe QQ«K fa«— sSa e MQ—%l\C-?«S; \ \“e-f. SR&M G&M\Das ‘LCO\\
o,,Q m,n‘z—- i MQ)’-/‘CC.QS‘

: M + . A
= T Q9 g0 e1gemvees -4
A E—Zu 3 3 é_‘ ei;.vds ,{ A

—Ttere (s @ C&dd“-ﬂ“b&r’\-@‘r‘ W o SZU—Q#&’ MQ:‘*NC?S_
_T;r‘mrvto‘logY 2 G S\Ag:,,Qr \/Q»eu,ﬂs (e«?‘rm \fajs ;fS'ﬁ%O\I‘e>

[2

Vo cols ——méH s;f;guku- vectars

(somettaes mr%{\»'(‘ etsren \/ecs\

U cols — left sw olor vecters
Recall ¢

D

> Vi
A | * luxz o
AV
oC. o
. | 3
A = |z ottt
A =Z<‘7‘.‘.‘i..a A ;LéT VU
el =

!As 1:4 "H\a (s o_ﬁ Szu.ahe ma,s-ﬂ'cas . f‘l— 1S Q'Sda« o:£
soter prducts of e\gén vecs aud Hhal mages
® Colsorﬁ (.), S?O/c “M\.( V*a'ﬂ?é sPac_e o:(,A \\_/_:, ¥=A££

L

. Ccz(s u# V;L bPQm \"é\.o nuu skw ;:ﬁ A X % A>_<_ (2]



776

o There 1o anotar cormmaon -ﬁrwwlaf‘-cém 4’:6 vav

v x x i\/. i:\ |  lo
uyt A = =&
vt \/

Mx M

Mx K M x M .
' ahagma-(
KM

T Mﬁ—-ler M seww eS| Stua S(qéﬂu'af'\/afe“'( MQ—‘;'*"X
l; ,dké—?ﬂ"\d, U/,)erlgnq“-e[?, v ltS MJ{"S?—-U—QN’
“HA-OU&(A suu um‘}ﬁfsf:

o ) >E]

V¥
To OE'LQJM %s' dm-’- 19»;;«-'0( U(D U, "v ‘!"(.4 \C;[/ K-w v ectors -—‘
SsreP at M-W,
T+ aa{quaaz‘as hoth Hee Gram makrix
aoter P(‘écgua:l‘ AA."'

A= U [ZB{BOJ Vi
Tk vl RgY - vER]

MM

omd % +
AA = u[‘g:;c vy g__;f]u ) UF ‘aj v
d:( [uo - ‘i}f ‘i«

ATA



7,77

o Whet Y VD dells vs CHagkin Remo b
s ( 4

| Ok A
k| A L
T Vade~clet
' \ _ 7 \ . K< M
’ v pverdet
K>M

) W, tank < W CK M\ _C,l m«v\a s@ \f/: wa (K, M\ mn\:défcmd'
- "@ W& mea (\( M}

S \/D -Qc’ over d@u‘*—e\rmc

} | w/ M-W W M;VI :
[ X - p— .
" o U AV = S
v U, _ v, V2 - wi 2. 10
' +
" i A U, Av\ = Z
K-w U, v oo
| 5 : Mx M ,
O+ Kx M S
KxXM Like A

x ¥

and L Ll rank wem s

and lbOﬂL wards (radk &Q&'&}y

+
> o wr A=USV
- > | e | ‘ +
* o e [t AU TV,
o |0 v
R W
K» M u 5

WM



.7 3

w W
wli ut | ( A x ) _ 2| ©
k-w U:"’ VA Vo O L o
K"‘)‘( ' . Kne M S’KxM Llke A
' VAV =3
a uef \C:(.C,J( (I‘M) raalz o U\*AV\ = 2
: wak M=-w
w=k. | U= ~ A x = 10
| { WY =
KX o
cnch LMEMS G dz\c{cdz«:"}
s|o | vt
A = Ui [ > > v
s = _ |
i X M v - Vi
KxgK S'\ KeM, : : ‘ «
| . V .
A=USV M
. ? v
= UI Z\,/r‘,

For Lol over and under dz\-ﬂ-FMLM.ed we heve A=0,T \/,+ co-hare
overdets the cofs of V, anre Yo We\genVece .4:{1,4*'74» cnth vwnae/z:
e‘géf\ S

ondurdicke Yae b of Uy ot »\/%M‘S"-#A* e o se
| . €¢8b‘d

—_~



7.7.9

compamant
i’ R | S e
‘\ff Cﬂfccufvf-e ‘Ru cMPM{-S ._J\@ W with wsp.ec‘(’La*m‘ scfwmlw
basis vectors ..Vo",“ =i, W (cy{s zﬁ V.>, Each ?t—(‘s Sw&d 7
s T o becomet coellec ot of The image g.;{,_\_/_; ,
+
Teqe™S ALy TV - Au

L Y

A -FM-\».Lg W [ﬂu:\? i He nuL(sPaae has a zer sM,@u[a_r.vqlu.e
V‘\T -

and Ases not appedrs athg astpet
| w = .‘/\/:-_VZ> . .A'ﬁ'm“zg

— noM



