Sepfeuter 25, 2026

%«» Pa/‘aM Linear algebra
* Faster paralll a%o -fof esubtant

L&)‘L éw.e/ &‘/Z(@K S

° Mvexse

¢ chaw Po%vfmhﬁ

Toaha well extond these o wabvix vak
and Sozwg Ax=b whet A is nd
56[%0}/’6/-

Well efso see amwf@w C‘Zg‘mﬂ"“

o compwée e&




AG/@ WLW(:)"()C.
Pal) = T -A0) = char poly o A

(‘OMJ«(AR ~ din i (A)
(/Méwty A) = din her (&),

Rouke - aullely Hu W(A)w/&/y(;\)
=

No! Jordar blovks can be an isvue

eg. Azgg) o e
éu;éPJC) £*



Db AT i Howabiae f A=A

Thootene, (Specboat. hus i
L A Hmm fg (L M "
o(%onormd ' uou’:ofs o@

L. e., A 1S O&%Ovla/&za‘é/&

’—Wwa. onw&a
ﬁ?ﬁ&@f% geon Ww/é%y

3 ?’f
VWXZ@?/(A) = MM}P&%ZN@Z&

How o we,c&u,e/ fo  Hefuishian CﬂA{,Z

L@Mww(,.
O A
(‘am\a\( 0): SLW(A)

w



‘Wm éwM(A} 7
_!‘mg ot 8= (<, 5 |
wpibe pel®) = £ 1e, Ehmec 40

eJ:wNL WMCA) Q‘“;)\M T

V\Z@c&aﬁ

Heomakan = w = nullily (B

= Mp = mwés( )
rand(R) = Lrwk(®)= 2N g

Next well o o basis «For the

row éP@ce/ Ce,s?. COIu%Vl slbace/)



Cw/\ U/@ &)0/54/3 \ ow Qe
Mw e %)OME& ") FM;CZM »’J{IW:SF

M Mk He bass 8%@9&17
Led V) -, Vs = Cous oP A

8:%/5' Y\W/\&\/\) -1V, ( VJ{
Ul L:'«esg waém -For‘

wl SPae A.

D&Q NI sponed

\/' F LGS L4‘AE

v

%TZ-.C’O caih M%JZWW
uéwg, (:wo C/Or/ufuzéaé‘%



Next, we w@ua@e, basis Q)r Ler (A)

Levma . Can whe basis Loo A
. Olhy /L)wﬁw emfg hur (8

_,<Q~ (’{ Pf@\nou,a 0—%0, ?MGZ 7]

Mo Ma)z verbibly.  submihrix o? A .
M M moxinel
Sw?\)o% A = C D Aver éléja QWLM.Wéf -

(/_[M Coluwns OQ <MT3) are hescs
for ler ).
P@Q C&M% c&m ke CA)) VtoVLEefo

W \/@M’L’WS o

C=CM, D- &3 .

DD firea) (o)

A




FMQ%) we  solve Y‘e/o(’mguja[ éas\%%%
/h_vg,caﬂfl,&s;;ée, Ax=b i O(th/b)

PW/‘

p(‘o A aUN >

o 2 e (< >
éumu,a )—o 50,4;& (M 3) X = b
I{Z a 50164}6‘9;/\ @aiqsb then there

B one Ulazé (&5 2efo or. \vaxs

(,ow%ﬁom[mg éo Goéw/cww @Q B

comde =ML €
M F i a sdubo.

TP wet, wo selubrious.
o o, oll solubione Lo cn % +hel(A)



Can we/ Concp cfwédmmwés in
OC,&aVL PW@W 4%

30&4’ Vwo:.u- IM,FOFM 0(33‘4— ?Mbjm‘*

Foc shrwctured. wabnces, we ca
o better.

% Y o Juleg)
Fack (Poisson. Gorwsada)
% ¢oT Gma)  geTeeb)
Hua W’é(ﬁﬁ - Z/g(% ~by)

= Tgles

= TRy




Well C/OMA»L;V\{/ We. Poisson Fww«la ity
{Io-,y(: Fw/elf{a{ wfgos For NW“’OVL\,ﬁ ;OZ@WB{".%.

/K% fzxn+Fn-1%n_,+"'+¥\X+€o
g—ﬁ:(%‘a;)
. d oA
Po{ = a, tta,, .
mea: ’ﬂ'\ey ol(o I éﬁ/ 0/0
» Gl £ fl, coupide DD P
-For we & Po (Vl)

o Given_ Pl/ ) ?Y\/ C/OMAngP/ IQ”") ﬁ"l'



r\L l \y-O
-3 o L .
J‘O 8\\ 2 |a{’ @k
_ n / Pé ’
3O %6 Pa

Compte b,y D it pacallel
M%f /wam Pf\ KA
Conute  taner prodict with g, ..
(/LMPO(% ;f!ﬁwm mél ﬁfé

“’6



E;MK’M—A" F'-O('L.SVL/CMCO (/Ué
V0 el

o ga) e glad)’

R By pre
> Wéﬁ PW&/IOM~ /&m;«m, Sutticen
wdlel, coffionte o 8%;k 4

u o *
s@‘ é}uﬁoa ?m@erloo[@éiom‘
e Y R Ot

Lf:rj)')e[azée/ we@ "P ( )k
Cool © Ollo /I)Py;‘i:(-éo 8:; |
t Zg”) 3’ o Cocw;%e (zaééj

power % V\ej)e&)éeag 5@%727

Iﬂ%rfg-‘ /‘ﬂgz’ conhivg fion .
;jm[[e,’{ ;Sl@)w:;, s @(Z; V"b:]‘



Tokzms mwéeyﬁageé & g)

o
‘ ‘50(' k= ) s 1, CO'lebwééL
8(@34— +g(a )

a/\e Fewex‘ St op%
PO@WO {l(& 5(@’)) .

Constank o i T 9a;) = ceal(, J)
ij(on w& C 8)

Nesh weel,
+ No Wl Lecture
» Sk gwf in q{y ‘fm’&ﬁ-



