S\’hfang I._/l_ MM.("]\I'GD“\C&(;‘/’QBKV\ A)( MC('Mj
iolumngs of A

MMTEX ~Vect e MMM‘:

Ex 4| by rows =0 I
- Z v Y=
3 1 Xo

by columuns

9 -6)

—_—

AR N

2
L

a, B

Combinahon o8 Y Glumnwe G and X

o A_)? (S a {('Vle,ar com binafhion of s
Co(btl/l’\hf O'C A .

Column fEace.. L K
01/‘ ’(4/\4 ca/btmmf

oll  lincar Camb had 1o

pf A .
YA, KA, - A X



L s fn +he calumn _Space o A ) COA‘)/
ex40#47 whein }’:A éd} A f()/mm/l
<?€,m |

B Bl = |

’_“(ZX 1‘({)(1,:(> /

— . =5 | Y = I
O -%x, =0 = [x.=0] = gy = L]
Bt 2.4 % Fom = 2 A

C(A»):C(A) and C(/r?)_—/EE



AU Pw“;/’(‘@ Column Sprces cavide R >+

Subspaces o ZRz

2erove O =/ o, -
b( 2 G O) dim = ©
Qine 7 dhime = |
plane xa - K, 4 o
3 — -
’R, X/Ql delf/(sgj //m,\ = g

, 3
o jl’hrze (‘ha(,a/aumm% (/(;[Wmm (N /E 9’(\/& & A
an  [averhble mnactr ik _ } B
’ AR = ATA =T

- k=3 = }?:(O)
0

Then /Af}( =4 has ak/(cﬂ\/ oL oluho~ XK= A’/é

:hverﬁl le Mmatriy arc

Columns & nxn
e (’,ovmé/'nq_ﬁu\(/w ’(Ql//

[incahly —indtpmdent.
all of (th



T nokpendent Cilumns and Rank of A
Cbarfs - Lull set oF hearly [neley. l/fC,s)

[ et renShucel e éLm ’JQr Columnrpace

o A oot of Fte cilumuns of~ A

Tarr ond  put These Lacis Vectors int

o watriv.  C, So Hoat e can Lorite

IO(CL& %
TF ’@7{ <3 ))c/d‘o—/_} mt - C
— —2 / : /
If q #ag , pet 7l iab C
T6 & tudnd, pt R P C
‘ ¢
Fh en C wi ll have v < n ulumhj
m A [ 3 3 | & J
o - > o AN
O | 2 2 Cl) ) T‘;<
O ! |
N =3 cols A o B anli (L
lEx. S

n=3 e o mA Vel colr ol 1€



Fyv. b
A - | 2 & l
P £ = C=1/ |
| 2 5 *
MN=3 cide m A =I Col (\AC

v s the rank oft A

—(amJ e  rank of C)

Note, »“‘ conld  Start  riht + ge left ™
(/O(f 0(' A C/Llahé/( b ris L‘A-/- net ’,H:o-qﬁ [.hd&%)_

\/e€S .
5 dimengion of eolumnspace At A

The Yuyd¢ Cyp o et ix ga %¢d~

d (nensitn oA column P/OAC,Q ‘




Fill i

}E;\.CI 2 3 [ 2 % I ®
o f I - g T & 0 |
0 O 6 00 6 0 o
iy ng §x§

vanlc = |

I\l"}'Q R ‘Hf\ﬂ TL&MLL&( rou)'éc(l‘\@[an -Qrm U'[/A\_

ALl 3 wwatices s
Saw ¢ ram le ( A) C/ P\>
g== indzp ols =
oﬁ %a) Y yows
o rows of R Lormn
and
rows of Q av L

@

¥ inolep rows

(/bccmjﬂ,ﬂ’\ eo  row Yo ((;adt‘mg ot IS

\/\-j\x\' o At PHV(\DVU f0w5>

= dim of rowspace £ KA

5 A@Sﬂ

/étﬂ 6‘6;(;2“/& {deklcj lf\d\/c ’f/l"k

\Oafl—f ’@or' r ow )\&7‘{(’( OqL A

[[V\Lﬁur\[j l‘r\o&(fy endendt—

h e

.



WMV\ e C()V\AJ)L/U"T VD
heCr

o I /pur A W
ok 2 L’J/ ! kst

(

Dr-szjovuﬁ Ce {f

—_—




T.2  Matrix = Matix Mubhplicchon AR

o C/QW\AFM—L C,: Ag ) mner Froa(udj

et

Usud(g ’
E(j, / A B e R

ng = 601/\) loﬁk) - @a/ 2wk 8)
¥ K
gaak bK?

= Qll é/? . § QZ),EZ2 +a23é?g

A noter oy < oolumns o A Times rouwd
sk B

)]

13
ng = ng

b3s

rank i ma;fr,‘x

/Qﬁief’—? coduwck matfri¥

5 (2 4¢)

TATAREN B s 2 2
3 - s ¥ |~
| o Y b

o )

Al olumns of TUVT are mudhploof U
Al rows B TV arc uudhyls of T

vy W7 are a4 1t Builiin

bloelks of  matvices.



AB = Sum of ,ank one wmakicza

A B

mxn  nxkp

I

v N
= \ ( ‘ —_ bl _ ‘\\
a, 42 - an — B
| | — L —
¥ &
- O(zé/k " dt),lal W oawr N d"\éh

Cum off vranle 1 africes

{E?Ca.vmp(/()
()= (Y0

= [ 2 ‘f>+ © o) = <?' Lf}
L I C) f) ) e I
Number of  mulhplications- 2 70
(n rant L MmaTrices ofF Y4 size me)

Same H#H of multr for jner Ff.,(u,qL ey L mltylyiy A

(Mf numbers [0 AB | cach reguirty n mells = w,m)

n
Cvj s h a‘,‘hbkj = row C/O/)
. M"“l ey . 3 ;j g £
& C= = d b 7 07 = %’
, g




Imf,smt Lorn Cilmmn  war B

w€ tﬂ‘// waﬁb §6\/erJ ‘F;cfw?"}wh‘m a,ﬁ A
A =L U
fo= Q

3
A

A

—_—

A

—

—

[ast s SVD
A

minmn )

-—

N

[Cf,{

Cuim B rank

LS "

5 %, y mine friC

= QAQ
XAX’ A

U=v"

nonolefec v

27 O/ I '@jcv mJ

pog Hive entries

MMNMXTYN  Mxn f),\)(n v} :
"
! = yank (K
qu " - 20l r= rank (F)
le =1
q matricesS



