{Loear Algebra, W G stany 7

= 29 Jecthes . 4 Bue e s

[Lecd] e gpotstry of  Lyusr eMVlS

‘h-lvew eguaton o lbions
2x"é=0
<X 429=2
|03 3B A
{Qobo Fz%
5 W,
=
* Coltumn pretwe
| 5 ) ‘Qmeaki"
(37 + o[ JT-101 Eo s
\ Co((/\mhs_

{ym i
Q. Can L solve AX: b —[\@r el/@l'/‘/ b2

= “DO %a g@fl’le&)’- /ovwbl\}’lm("bl’l 070 752'6 co/
L MA

ns

n"

N - (lﬂ)’l&l’lffmﬁl §/?&LC€ 7 1»

Ln/Vg@.
Lecd | ElmmAon wrth  Madrices
X4+ 29+ £ = o
X+ 89+ = = 5 & Ax:b
9t =2 = 2
T > | D.l_ I y> f
3 8| —3“‘201 J_C’;—?ZDOE’)—
4’ ) ) 4’ | e 0@
émuifM dlmstion—s hecksubstrulion.
to fmd (x,v,2)
, ﬁhmdhbh i
frices 2
X cobf
o= -3 [ xyolo t
‘;::il[‘}]:—wrxab_ Dy\][.—] :*;(WWL
5 ° bxeedsy 4 nxrons3
(Losv{b/a){! [ lood & 1)

> 6‘4&'}"@6‘{; stty.ow —%M yrownd> 2 3

(S'fero(oo 12| b
BRI

E_;,'/? © O | o 4, e 4 (

(Step2)

: |
@ Baltup)- U |

:(E;;Ez{)/‘\g asso cadrve m/e‘




. Pgm(&‘l?f(?d N . Bxe Lw%e s A LD 2

(row permmuabh)

peration
22wt col ?@mﬁw,
e TphVOrSEe s -

"k 20 |] ©0 (00
3[0][—310]: o 0 s
© o | % e 0 o |

o v v § g W
A
=

—

L = I

@ MMH'\P readkon aund erse wrices.
n\Eﬂ'\ul q"lf\vw)r %m&w:tb

N RS
A B C
n
G Aic By
rathed o o eca o
TR |- (]
Alnn) B (nxp) C (mxp)
o Colwmns of C are combidron  of
columns of A
Vnefb\oel
o &2 ., WJ‘“"
'75;‘,“,\) B‘C/V\:dl’) Cemx b2

* Rows of C ave (&MEMN(’TBV\ of Ep\/og o 5

mashed @) pro é@
(cdwnn f A) x Croo oF R)
2 2 =
[ﬂ“”"‘[;g]

AB=Sum (Cols of A) % o sch)
[ ][ [ m-\[”y][ooj
method ©
(Block ssbglreka.
o -t

C= A+ A-?-B3

¥ Invarses (SWV\C LWQS)
Ap-T - AX

1@@‘_EMIEM

- A-[ae]

&JLOKJ sﬂ\fwlu 2
Answoer = " }’ou Can —Q’I/\A a \edor x
"@él\ AZ: O "

5 sngular

— A x Coluunn J of A'| = Column J of 7

— 2 Gaussem clwsnaton !

=P é?nu$§'3z>)fclm (.’ZWS at o)




Gawssian = Derdan (( Silve depn ot o)

segiea

(- EA=I JEL = E)

@_ Tedoizafon  To A ,@
(1) (EA") = I
= IT= 1

=

i 4 % B owertble]

LA®

(ho Yo o
exd\m}o_,)

E;y_EgEAA G u

- p=(E]E) 2

£

. j© © | © o \ C o
OQDK[,Z\‘Ol,—_[@\’O]sg
>\ oo 85 ) g

, )

MVUse (n huruse order) “hudghens A
Ezy Ess
] © 0O | o © [ OO
[L\\l{o|fo}:[g(0]=l,’
oo \ 05 | O\\_'_S__]‘ (Rit)

V‘lu)*l‘phevg W

EA:’?A

I‘p N row Q\(cl/\NAaeg ,

W\U\H(‘P[T% go Aw\ed—l?« wlo L.
Qlovo oy oyemfrﬁs* on  nxn mafyA
€ h=(00 , U

¢ — IN am?
[ By am

creradions = (maltiplf + cubtract) O3

i IS

; %-— —HJQDJ»VA‘
o s

| (oy connt -0 +<W’)+“ﬁ%—£ﬂ3 oft.




P=" Cciem’t“}d AR 1T
L\W,d,\ VeoyAQ)ﬂ&(L rouas

= Horo mady 2 =5 N | aes

29w pp-1

%

S I
Parmuitattons aD Ar,:? o

Q. I row QmMaQ [T A((OUJQCL

I
o 0 1o
TR L
[530] Jousy| e
o | |
JRICH B AT = A @wr&[,%’e?
M oo | e
.. Seee ¥ olee| R o Taspese (R“’)Qx M»«Ph?}r
C 4 ’ﬂossr(/e WWBMS(:;O 2 RRT< %mmcfm?,./

L Bl
T @x9) ooy, 5 24 pre {;ﬁ%}ﬁ

Rrmuekols P ¢ erecide vouo exchangs|

whek happenn o A=L0 2 |

S =R
P here, © w !\

(Mua needs PQVMMKA*ID/\ (oo %L\MXQ)

(- malleb habes  very cmdl) pruot # AR .
- ) :eﬁm
P)% = L-U S0

(avnctible)

LAB



Vector  Spaces |

f

Lec 5 ; Column space 2 null SKALQ LAD)
3| 0

ek
(eontes) Bt [2],[3117]H1 LT a(ew) sbpoces : Pans L
([ 2-dwmen; Com
all 2-d VZTA ok | PUl/ oL vectors m P
= “X_(a Ylme“ uum\ orl or both

Ks ol 2-dvengsnnl Vesd ek
= ol v vead voctors Lurthy ngf

¥ Mot & vectorn spce ¥4

__/’%év W& 17 hegactrve sefer
2 oud o tl\o, Sﬂ*# Mt s Vecto,
SFRI{'/
¥ O VQC(’or)foce 1 Q = subs a e .
/% = Jnes m P «H\Mg// 2eh0 Vedm

%SML%ML(& JL = @MM}QJZL
@ ony Mre,of R

) @ L2 ey A{ahe,
> Sbspace of &7

columng ™ R

(‘ &M her~ fcw\fg'hmtm,u

Joirm a\sdos{we
Called cowin space
CCA)

VEW b eV pne ™ +he spa\ce,

T%TS <TS) @ A GMlaérace {
(9(\ | = alk vty ™ both

15458
—hg C/ a CULL?FA(&!
Generall © : Subspaces Sed T,

Wewsectmn SOT o sl

Coluwum Space A o SuLSPG\(e of p+

| |
A{z \
4\

} l) @_QL(,OXI'\UW\ CC"A-L) ”l(c(WM
Ga « DDQS A)( b Iwu)g, & So((&{’rﬁl/\ <Q>‘v~-0,\l bf

{2 et @VWS‘—‘L& b) e OK”

>
4
5

smﬂw Su&r«ce fhan lQ4>

[ o J"
e E ]
Td " bl bs
allory the
%ﬁeo«n “o

A

= Au selutons x| 4

| space P A NGB * Selued?

I ~+o A)(:Q”

L combs @ ale M {L\LSW

{

HH@

check 'HWQL Selrtns .
gsuo, a €uloSFace,

Ax =o A(w;@




Sclwg Ax=0 7 prud wmé(e,ffwl Soluctron
@.,WW*CS the a\@oyﬁ[\m TL\;;{“ SO/U&S Ay:oz

A:( ]

\

| =
2 4
2

6
8

elmiiabrein

-

/O =
" ond ol B d.e,fezAL(Mo'v\

< Twewma colamn'

AQV o F?\/o‘ﬁSQQ

mme, @'P mw«ée}*ﬂ

-

oF clarza|

+ 2 Ky
vbd{i%%
6b1 e 7%%‘7

Proe VAT 0‘4
, ;zg,qmv( 02271 8W2.

>
L X= C[\]

§

(o]

:,)i Xﬁ V\UMM.L(Q “/@

7 U} yf= 4 > —D_—g’&éum/&(@
o Tlmmnadman

2%+

oty — wa\(

% L (s Crref)

@CLleam @Vl/l/l T

ios abole 8 delowo

[bo -

HWL

oogé}

‘t

1

| >2 2
O©o 2
OO0 60D

m)_oﬁ_‘
OOm'),
O © 0 ol

~

2 spece Wt X (luims :’f&{‘i.

R0
bhae = [”L]
Moo [ Fj[é’rt -0

(eX{)TUﬂ‘ = _F%f*/ﬁﬂ

-T"

(o LI A\
st
=2 0\8}/\_& S
(27 (3_—7,
:l)

—

Sver vimialle




E%Q Sdovog Ay b5 10 reded B R)

FX 4o x, 4 2% T?’K*
20, T 4x-t bk T8X

. DR

<[

0 SO((;J:T((\(] (@,\‘L—{m\ . J, 1/4

]—fb ok .

;f}é)(= J:) §oh‘¢L(e hen b m C{A)

ST . cowbudon of pos of A
ve< “gero g ",

+thon same csmnb.  of he entris

g
st e “zepo

°T‘DM [W&Qlﬂ’e SD"n 4o A«:‘L '
@ X&’“’*TCU‘(W DSt all free vovbles

o zer
Sce Al 4 gt VWZ/%
(X).: oy >(4—=O )
=

P X425 X'\ =)
/l\

2% =32 ><3:%

@YF :[_OLJ

&
o

@ XM((SIFMQ

=Xpt Xa
* Keompee = [;01«[%}«& %);l

® Tl column %ML meains V=n )

. T
9 No Preo wq,\(?é/oﬁ = NA)= {zew
L, Suloken

Véc\‘mrj i
el

CX=Xp @ solut,
#

Ogi/um«) WW\M r=m ?

o

)"‘7 Cam %{Ue Ax‘—JQ ‘Q;V QUQ’W E
Left ook DT B il s

@ V=W Ctoan) = 22 e £ o) e

» ZA, aTEhesoludran |
b= Z | g
X w = colubukrl
& vewd gy 1o [.314;(,—5/1,3
et (1o8) 9 solufon AAZABR(TE
s Whigre soluttng ol £
[I FJ @P@“WW@ tols = Pree v
b pee vair)

(4

N vank  meouns
S Inpertible  (esluhe evhs
Rx] & wgene )P

O J<m r<n 5 p= )j;\:jl o




[f@ Inée(wﬁimce ) basT3 ) é%s\@«j

° Suppse A T mlo/ noowHh udh

- "W Lhoe are nongevs Soludtany 4 Ay:o”
L (Mo nkveras +han @WM)

)QTL\QV\Q Lrtl be LJ"/QQ@QL more than

one e unmdles !

°1‘JAAQA?€(/\ cLe,f/\(Q

Veclors Xo,)o, =7, Kn are mdeponduat
i no (@w\bTVLw(TozA %M el Wt
Cexcep-b e o6 omb )

CrXik o Xt -+ s 7~Zo Fov VC,L
excefé/

all zeyx

7

-LV‘ —\/>=0

pef)&& ohen Vi, = Vo aue ool
S A

e ‘(ﬂy m\aﬂdﬂgﬁiené = v\ulkfm@ 4

DWM:: nl S izu& Vectorr 3

°T[&7m CL%%W T"pAC—"-@”&V

Lm\t@j Swe Nonzeho ¢ Uectoir

U@C{DV‘ UV~ Vl @& SPACQ L@

Woans ° QrACé cesnststs of all
einbs . of tose Vctors

7 N\
\ @ _%1,\ e §/}7¢\CQ/ e geﬁu%cecﬁ

wcovs VY, ) \/A/ '“/Vd’

Whth o~ ?WARQ/HIM
O thop ave Wdepondeond-
<® \“}“’7 spen the s“FA@/
h lecers give dosiz M pxn vadiin w
+hese 4l
= Buly oo o e spca has dhe
vectars
=pef. Drmensien of e space

B wmoekthble .

Sune nnben of

|
; »;GCI(’M C(A) =r

€ dom VCA) = H# o free varnf las
=(h-r)

Bl By fordemadel s

Spaces




[New vector pace {}(M) «
Ly AQ;\ 1x3 wmatrices ” <,4H' 5,%A)

f/_,, s

A: I N ) ° £
‘ i / ° s
\m ) /://, 4

T ~2 Ly @%ﬂﬁa&C&S s kA {;MU\W@M%
C(R) # C(b) ‘ Pu v
& rewo otrer»d'tew presejres VoL g"féxée_ < ?WWWZ el
but chomg s c=\uinn Sprc-e : / CJ%:W\Q AT
¢ fasts B rovo cpace ) Y o€ 434,2? A
b e wo fist | %Mp D
,\!;j: {’{:ﬁ) oo < 6o oo § I; \C:)X E::'][;(:)\\J
el S(A(é - NCA ) o CLQ‘-ﬂ‘U:e (. [%dkSK = rew VQ(:('E(QF(ACQS
AT?}‘ =0 Tt {“{f’r =0 % & ok ove wadvices
[ ]U t[‘o‘\ Ls_,gs,Tj](A ]%C o & gmw&(e\wm j
THow do we gt basw f%vx\ml/s(z\ce ? M- all >r2 hatices
ekt Bosg 3 M 5[ 3L"AL T qd
ﬁ‘@PﬁAwl | [Qmm v | A@: - QL%U): { &%{D};\
g T |

; S% = Symmg pper-trinsg. i
= D = dmgand 205 dwl1U

fu |
.0 U 2 S U - anf demant e
—%ﬂa\g Sui;s?me %”7 elepmadt o J

= odl 3IX 3 's
an(SH) =
XS
E+ [ 2 a
@gf*vqo /f( QS@(UC‘ﬁ\/\

8: @SX | gpay Q:X‘"f’ g = ClaXt C25MnXK

H

| don (%%ggﬁgb =2




R R T 1
- L DY (O‘X
[ dam CH) = raunk = dn CCAT)
)5\:‘3—

v"[z{}][Iﬂ‘%} &M\kﬁ»vmkm
ARG L A= VT
. .
283 |
7
@\w o = Ve fank i)
) 3 ZHg okt -/

€
M= i éjz//] //”VC('WQ,S.

. Subgl of vk @] inehizes
Ly not o s mégfckce,.

@ A \f(
Ta @ !\/:(:v:] Sl y ne T

N
V& oTelh Vs Upt g
S= mdl QFAGL OPZO .
(‘J A=)
YR =\ =¥
&;&gg ,,Dg,» < 4/» :4 =3

MG

c® =R, WA =30%

éo‘(A.WW\5FI\f&
4= =7
(‘QD = =W <

< A\?{?/QTC&JQ’W efp Lo

s INTICINCE W.@OL‘V\X |

DTG Toden redel  inede 4

A - — l o
o —{ |
....\ |

o




ATY =0 dwy (A7) =~ =522

b \ 4 -1 o

AX WA Do
L4XS g .

57 o
9" =

é$ O
94




