w@\fovvze to Map2d \_ e Fall 2y

F‘HI\LS(" F(Oqtmj fDO‘\ V\T
LQ;{ \l?‘(bue', QXC&_{B\élCV\ ‘AQMOUZM?

\ /o= Tuf
t‘n'p"(' 3-—"1‘.«-? a‘tc,
O/ = NaN

e —

IW ’Docf own 5”4-“[\[ Waove:
Rg\‘\ a\o\c Ca'("'[;(x/av-c_

Comp ?wa l\x\\b"—m

WL\CL{/ (‘Ou\A ?0 \Urov\? wct’(’l
§=Oj‘Cav‘Z’w(:V\ S‘——’=S-I-§'{L/ 3:@
({ Som e S 2 I/O\l = mdfyas‘] {(Af'l;c 7:1:'
tl\fh $= Inf’ J resv |t = <= Inf
i { Mmany 3 £ UU_/\7 — m\\éﬁ":‘ Post'li\.e nomlie

+Ven S‘—f"'o) < Yoo SW‘"‘\\/
La{ U:? lOOl‘S .Ok/ Moy [:-Q U’<t7 S'Mq\l

qzb\"(ab(p t‘oﬁt‘lhcf‘(\or "ﬁlt.(S, 4‘an mvn;/ Mmoo €
(Mat au > Qz“’(fk/ 7,1 QLAS ['(Lra ,

4



Sce

RQC{VTL \/\JOV’S‘t lase GKQMPlPS (‘“"Lf@j@)
C(rog['l 0'( Ar\weg rocl:sé

‘QOLJL] C Cavr (C(Ta 9‘/\

Cu(/ren_“l«' \uar'l:_ '"60 Mcdf-e BLAS ar\d(
L/‘VPA CK WMoY < "erhaue— KC (assﬁ,ra:)aa\Q

Nornw’, §\/ D/ (OkﬂQ(.\(:l.OV\ kum‘oer ‘(\a(, A((——é

Sow\emuy o'€ ILO\U ‘ec) UV\JCI'S#Q(AOQ Q(CUIOCV
o«é§f¢{.e rou"\oz O‘Q‘(:

Slllow O\ZOVTUAWC Qre Lac{cwml S’\(.QUL

Scaulav case "?C”' QV‘\U‘?{.‘ ”j— "Q (X)
‘(|\§+e¢'o‘ 9,7{7 Q\gcc) :'C[K ‘(-J-) e‘ﬂ‘smq"”
¥ € () + €I

re| evron

relative error  condiln ™

V\um‘wr tn “’l{a"“b

n oo‘l.fo'l»
= K (x|



‘acéhae FiC tl?(fe.“frci'e'e'{ou O‘Y K(K)
when Ts K(&)= 02 T € spesth £ bouncled

W{\ev\ '(\(Q) =O
&‘EV{V\ X with [mr;;e \‘[K) how close 1s

X To o zero Q?

Newdon: %o x - 210

" 1)
velative Vo 2] €G) l
distto = ) x 2(x) LX)
V\f’qms“e
?n{‘m&icl kth

P*aLL(m

S\quﬂ Qpprocz)ﬂaw Aﬁ% Ax?—ﬁx/,..

(el CA JrA> 2 =0 o ke <
> \\S’Ma[\a (G“"paree/"éa A

\/UC\Q"L Vs S’MG“ ?_

NQloQ _\;eo\lov Qhog Mcfl ’”‘1( NWormsS

c0UAY gt dgle) = 1= FCA+2)
tror = %- x=€A+2)-€C)
i{ A swall enovsh &y Taylor expan sion
ertor & 3@ (A)-2A S"\SQCGL(\M
ssant o boond erter larran) 2| Jﬁ(@l- ||

V\egak Worms, 145'[ q(oga‘u{e ‘V-tldes



Mq\\/ﬁx QMJ \Iectn— NONM

DA: Lz‘t 2 &JC’ & \\(kcqr Space CR»\ o C“)
E ?sﬁhormeo({ ?‘( ‘H\ake IS
\[ K- B -+R s.1

O &l =20 and lxl|=0 it <=0
¢ Isos‘\-(,h,.e O(Q'f'w\'(‘\e.u

) 1 o x| = lel- Mell ¥ homegeness
6) lles g\ = el #050 “Lrvang e tneqoeldy”

LS

. e
EK"‘“"P\“’ I”'horw\ “K“P = (é liP>P/ ()?- ‘
Eucl'(cy\eq(a Norm=— - Rorw — l\x\\z
k feal @ D&l = 2A& = A X
oD ~nor m \\Ruaa = W\f\n \\(;‘

- “CK“ w\\et{,
C hq; @a{\ cotumn renk (HW @LgB

Leama ().4) AN normg ave eﬁuivq\e,:‘f:
Bvew any -0y end LN,
Chere are postie conslents o andS
ol £lxie Bl §X

Cﬁ)mé{s (e Mrae;l 0 €$5>

Leh'\wta 1s au e€Xcvsé <£o Use eqf(esf



Wokm Ia Qny Pfoo'p CHWw GZ\.(L!)

DO‘(\ Hd'bfﬂ‘ Morm‘ \[CC\\GV Wosrm ot NN Veat_vrs
A
(D AL 20 and KAL=0 €€ A=O

O e AN = L) NA
6) A+ B0 £ IAN+4 &)

EX mas norwm™ Vfc"J"‘f\?AYz;,\

¥ vobentos norm = A” (2 | Az \ )V?_

Dc{ - @pf’ra\(or ney v o'(: A 3[\!00\ M\}/ \lecjch’ Norv

WAl = max WA
X0 gl

Lfmmq! (\,,G) Ay\ oPe(ro\_tof korm IS otw\q-[-/?,c Wovem

P‘(\. A Q@ LIS

LC‘MM“ C‘.7> T(DAK Tg qw grcrqior nevy h,
then F < ot lll=Caad (A =(AN
PTGO‘F ”A‘)\ = Max nA?‘n/ﬂx”

K#0

X
= wax [ A (0 !\
¥0
UNTE vecte”

= o A4

vhitvedovs 7



c.} a'(f'(CtIn{uJ na £ime m ¢$_<st

sthee [\A | contrnvous s
close 4 é;wdeo” gal = onl bal

—

@*f\mﬁm\ + uk{ ta“‘7 Mq\(/r (ctS C VICeo{e J"C.sr .ST/D)

No‘&u—hov Q* = C®T> < @H
"\ f(’QNJG '(‘ab’ [‘\Crw'c—f.'(av\

[’( € /AI - A“} A Caueol ﬂc'“".‘{“w’\>

Def ov‘ﬁ\&ﬁa"\%): & ) M re“)/ Q=0
gy\'l‘ﬁawy $ @ s"ﬁuam (c»uplzy CQ-\: Q*

"CaY ﬂm,ol :u{/j 5‘(,"( c(\c\'\o l/eq\/ a\l j(merali 2+t

rq;l_ @ or“L L\C)ﬁc:mo.\"_3 @'T& ':E

= (\C,('Qﬂ‘ewfzr?«o'( QTQ:‘§C\D ~,#\‘(

t=
= oc\( (a‘uw\n§ o'S; & ¢re
Pa‘.yw:go or‘{,')\eaganql )om"[ ucc"l[,o@

F"(o'e CQ@T"‘I imp(‘ws same for rows

Yt Qx| o= Nxll, Cala nyhaaareau Tl«w)

ch—f nQK{]:— = (@x)TCQx ~ JTA"Ox =5«
T =Nl

Fotc{" @/ % O\'T{L\cgo\qq) :9 @"Z Ort"\ajamal
‘ T T )
eredlt (Q2) (@2) = 27 daz=22=1T



Fac‘(_ ‘. .('é\ & Mmen ném a-V\c&
QAT = T. then can 24d
o~ "

h-A Move Ce\UmUlf \to C\), ya:l MCEZ,@—&

Wh“tb\" s d‘r.t('\o(ji’o/\q\ (:(K\(L(/u{',c IY Mahy
cjka'(ch a“'\ Q) qu,n\f I(S Icréev‘>

L-CW\M‘V C\/V\os‘t p¥eots W Q llé)
0y 1A £ LAl sl For @ veelor norm
and

its oper=<tor novun

@ UA-BI) &ML UB] Lor sawe aperiler
& LAz, = Al i€ @ 2 or thogens|

H) )ld)\l-,_" , '\'G Q@ ov‘e}\cpauql

& WAl = Qo (A™A)
2 4N, = KA.

I

(A © DAL T mer
preste S = R TR
— hex | (AR (Ax)
el «¥ X h

= Mmax U Kv{ﬁ‘h}%
&
X€O &‘_x
ATA 97”‘”"'}["2 c "__;> M‘*S e 7-&’\ &e (‘omlbosi‘lion

O ATAg= Aige whes Aol K20
6&, U‘Vu;l br+)\<’ﬁcﬂd) VQC\EG‘S




g A= digTpe
\\Aﬁz\\: =\ '\(%-c\(» =\ 20

M
&{3‘)’”'5"‘] \ ‘A’:l }\]
@ AAQ QA KAz

(AN, = \)M“x AN

KE£D KT)(

- W ra LG

c$0 X'Q@x

< [ e,

64‘0 ?T T.
N R
| 0 é_;}:z
5 (/fMaK é Awmk 7{1 —
o N ]
h Zu.

\

[Nwex , wtbatashle at 7—[3]

assow ing \ = } by



SVD :'S?"'af/‘ow \r"‘(uﬂ :DQ('om/)as(‘él‘o"’

(G lven SVD, can
Co\vc AK’L
S‘a\vc OVEr or UV\oQ&u‘o(e:b-(vwim.mL LS

@ro\v(emf, A ‘Fo“ renk or ao

CamF.JLe Qu.q\/ e\ €cs o‘F Af(‘ ov AT/\-
!\ L ‘ o"CA T{}' A'::AJ

S\/B s §w'\ss ?A\fn«y Y-nrQe 6€ NL?‘I‘

Mor o e)cpxahst\.a-tl\qw .claoc“ca('cg.ec\ a\JS

Sé M“?’ Mai,' Lo C;rS% "‘Ps"oyf

‘\“‘(Stdi‘?/: [‘136 -c ”’S—l- CawP\z_{O Uer €icu
l)\/ Eekarl +(T"”"‘j’

1qé§' F}rf{ BQ'CL‘\IQ’VJ CﬁaL\e. A(ﬁ
G‘aluL T kO(LQV\

19290 : D.+ Yahew ° ‘é\‘ds’\l?v, moch

mecv? ‘cCurall

lola(é . é’u . C\«eeoq Sm/odjqr Vfééou
teo ) ,
Cc)tMaH(/ @q:’éeﬂ‘f\r ﬂ-l'tule
iy



200 "t(l\eg\(s ‘5\/ Pao\ \Uc\\'rmj‘
&t aiped OC\AZB

(Ma&‘(u re(‘( &ue Llam! c(as,c
(7 Fl‘a\\{é& )

Tl’\l’lﬂ: gvﬁposf A mam | hew 3

or‘t(«ojom’ 0= LoD, -, o(v'«)]
diaaohcl i :&tq»/ (G”\I . ..OM>

6'“ 2_07_ © - 26.4020

o:’tkc?mql \ = (30, -+, v@w)]

A=0s\"
\ (L) r'tJf\'l“ S‘Maau(qr vezlovs
6-6 st Kf”lol’ \[a\ueg

\)(‘(,5 \9'(-\{ fb\adlar '\,cé\w;

IV\ j’emuql rec\{‘QKTJ[aV cqse AM&hjm?V\

\_] M xim or‘t)\%
\[ neh oV'HlOf n

ﬁ_ men Oha& W\T‘xe%
A=Us\!
) thin $\].D,{

A—: [UCI) —- .- U(n~)1 'd('aﬁ(”'—-avb' \/T

Same dea ©f Am“;y\ MW



G’Co wtc"\,v‘n C Tm'th/"fe:?;at(.on"
AMW‘ ‘ lZIAPaV Ma/.) "(‘r‘ow ‘[Pv\"ﬁ ‘RM
U’('l'\'\ corréj or"D(oaan\ '-b‘tS'?}' “Q(‘
ﬂl and KR )/A\ oucaiamq\ (-—— é)

\\
a mel v ices di&aoua‘”

Plbo\( Hal ovp esisls” Tndoclion on ntw
l kame cxses
A" =0 O L., =0 N\ =1,
n=] (one Oo‘\uww):
f’cn‘lca\ of OF I\%\-\w

other cals 6C Ucen bo chosea iy
a"ty Way ce U or"ﬂ\oaokq/

6= WAL, \(: 1

[

Tmoquc{\bw S’E<[> (Z"F A‘#O)

WAL .= mas WA, /1x). 1):;17 VA,

Le"( '\l(l) ‘oe. X O(ﬁazhfWﬂ Max [P}CL- G Wy
¢ ( ot un(ﬁoe)

o < A, = NAVOL,
J(1) = A\/CD/M v, = A’;fs)




\ = [\’C‘B \11 V)= [U(()/GJ

fcq Uy @ /or"[ [’|CJ

K = OTAN= i”c" vm \1&

( UC.OTAVU) \ UCD A- \J RO“ \Aw_
lg})AvQ lj&Au
qu'( Az( 20 A(,_ =0

A =0 Ly del ot O
Ap =0 by ded s=IAl:

(‘G DA\'LI>O £ hen » \
WAL= NATTL= DAT], 20 A [?]01

< = b T >&
= \\[AT’X\V \YD-“ + Anfe (
N €A, 7O
(‘ovrk ""“OQ .\Q“ln(c\/\

IV\JUctton
AsUAV = O[‘l © i]\/*

O\ Ur a3

BB v

o’f'Ut\Oﬁ "\°“ ne c)r‘é kc}_

drag




0

= S\YD as OQ@S}/OD{



