Z.-QS.SOO Ot

Read C‘no.e‘\'ec ¢

The 500‘- ﬁ-ondo./hoeo‘\‘o.e, Sgoces, froeer’ng_s
and boses jor vi
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Sv \:.seems Qs soCiated wcth oo matreex

A € Rmxn
Nuce@) ;| LAY, Row(Aa) , AULL (AT)
{2" aM Rn QM
. 3
Ex - A = 34
5 ¢
- X, 2 R ") _ 1 o
Null (A) = 2[,1]62 / [3 4]l*2]'[0]
54 o

Eb&rs vector in MNMulL(A) s L 4 e

vackor in row(A).

sy =) [5] €] [232 ) 1))
X3

Euzré vector in /Uu\\(A") s A ""v

Qw.ra vectos in col A
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Th G?;ben A € RMxn
NULL(R) = Row(A)™®
Equivalently Noce (aYt = RowrA )

Pfoog ¢ AOLL(AY), Row(a) £ R

First we wifl slow AMu(p) L Row(A)
Suppese U € Noll (A) So _

_ in’ [ of v ©
A - [ FzT \r = rzr \r = d
Ca T T U o

7)'»"5 +QQ()> VS U 1S {)QrezﬂQ)«'_u'ear

To yF2 0 Cay and stae
QOW(A\=SQQHC(‘I,FZ)...Y4.,) v o ts L

o ey vector m Qow(A) do

NOLL (A) L No w(A) , 5o MVip) < Rownyt

No o Supeese w € Low (A)J' +ha

_ T "0 :
T T, T w
L 7 W= )‘ (gl w =10 S w € Nuilla)
Can T (‘,,:'- ou_l 0
The re ,)-ouz Row (AT & MLl (a)

Siate we hase shown Ayl(A) S RQW(A\J'

and Q.ow(h)'LSNuLl(/*7, we hQ“‘Q,.
NoWw(a)= Row (A)
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MM xn

Th Jiven Ae R
Noll (AT )= Cnflad L
oc Ao\l (f\")l: Q>€(P«)
?‘QQS: q-efe:j +he foV\"D\)S Fn o B=AT
Ao\ (B) = row (B) 5

N (AT) = cow (AT) > =  oslip)d
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Su ggode V & @°

Th

') vt ¢ p"

2) V nyvr = ok

3) \5 S5 end T oure .So&SQQQ.s O<S

Rn WA 'H" ba-w Bl Qad Bz_ Q'nd
.S n T = %‘57_& +\‘IQO B) v Bz, I's
14 inear eé 10de Qtznéwﬁ-

Q) diom V' = a- Qv

5) 15— vV aR? _Qmé veeyo ~ w e RP
n  ba giten @5 WU U wl)
v eV and U, e \('L In @ vaque Wg

V4= v
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2)

o

vk w) s kYT w,

NT - o

?YOog

Svgpoe W, € \fi', w, € N+
Kw, €Vt

/
0

—
-

\[T (W"‘W(,)'-‘-' '\;TW\-\'VTWL: O

=0

¥or <@ v

Vnydt=39\
?roogi

sogpeR vV eV nv31

v=9

4
W, + W, eV

§or R0 v

we need  Fo showys
o eVt :

in V

éo( @ v in V
in V

]

2
Men Vi.y =WV = O
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1§ 5 end T are  sebspas o

R" with  bades B ead B, aad

S NT = ‘2"573 Phen B,UuB. Is
Pinear Qé \nda paadead

?(OOS 2
Sogpose B ik Bp=C, - Cy
CO“S;AQ(‘ \nb,-\--.--\-hs L_s* k,(,'l’""l‘ kbctco +\qtn
“‘L‘To..-‘!hs L.S:—k,ci erer Ke Ce
€S eT
Then "IL(* ‘"'"\\5 k.s = 67 0 L|=))z”'= )'5 =9
T T Tl Kece=;7 Se~W,= - ==K =90
QI\A K\-; Kl ce s = ktao
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3
&) dim VT n- dim v
ef'aog

Given V Eq"' b,... b be @« bexs :}o( v

tHn V= fowlA) whare A’-‘-[:;rr] Ais kx N

o T
v.L = Ao (A) <ad ba (enk n\,e?‘-f-é {.l., s

i
A.’MV ‘A;Mv‘:h

5) 15— vV eR"? _&né vecYor we R°
L be gasHen @5 W= v+ U, wavh
v eV aad U, £ \{'L in @ vaque Wg

P\'oo& :

Iy B,= bibg is @ ass 5“0:' V and
B, =G ce s a buxs Jor V' Thenm 8, UB: 1s @ bexs
Jor R"  Since i1 IS
tndegendend )y @ h23 0 vectors by @
then ang w0 RP can be wrHen es

W= Kyt - +kghbe 1 hyc, t---rh,
\V2 n V"L

n
proSCw)

w\u-'s om'c‘w.? Svppere w= M+ 2, =V +E, wibh v, v, eV

2,8 in Ve VioVp = 2,-2, in VOVE so

VTV, eand 2, =2,
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HHT=v

?\'oog :

Ficsd Sinca

v 1 vt

IRy N
we Kaow +hat VS(\/ )

T)\ﬂ.n we uu’ee ®M€2re el.'mens:ons;

,3 dim V =k ,‘H«an diw \I"L=ﬂ-\< ana
d: m (VJ'/J'= N-(n-Kr)=K

5o V& (vt ana

"'\xro. }org

v=(vt)t

A\'M V = A\'M (VJyJ-
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Given V £ R" V= span (v, vg)
HQUU 4o ﬁind a beyxs 5-@,- V'L :

LaoK ot A = }’:\‘/{":] the,

, T
Ve

|
V= row (A) ) V’L=NULL(A)
Find o baws Jor AMULL(1)
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DQ:S-= Given befln and V £ R°"

we Know that we c¢an write

in o u(\{qwz. wo.s.
b, s calfled +he oﬁhoxonqﬁ f“’é‘ch"“ og
b ona V,

Pv: Rﬂ—’ﬂﬂ
?v(b)-‘- bv

?V is SN Pingox ']'r&nsj'arm‘}“ao

Pv(b)= Ab j‘“r Some matrix

((eca®WlQ rw & #2)

Pv (Pyv (b)) = Pv(bv)= by
Ab = b, =A L

évr QQQ b in ‘ln SO

9.) V= Co€<A') = RQ“SQ (?\1)
3) NOPECA) = Vv
(\) A= AT uo‘na ?

Dars A hawe .S{)c_c.iep ?{oeqv\\qs ?

bs byvre wih byeV ,eeVt

A

2
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G‘U‘ln X, pa N Qn
X =V, + W, v, € V W, €V
§= Vat Wy vV, € V w, € U+

1

T

X Aé = (WWawT) Vo = VT v,

Y Av _ T . T :\j—y

X' Ry = (A %) b = V) (v awe)=V"V,

’Tho.ro.sorq A=AT
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fr oyections

A "—>RN  A%A
b/ b/
o b
\/ ’ Vi v
Or‘HloSona_Q 91"{)" ]
NULL(A) = v+ NOLLERY = 7
A=AT
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Th
Tlan

T
ﬂ , A meQ noi QLR N \DQ 50\\LQV'- 80 we <enaot

Considar
Pro=f : ATA e R™
we weat to slow AULL (ATA)= ')675'
Hen renk (AT A)= pn- no[lfh(ATA) -n
S50 AT A is in\fw*i)ag.( R
Soe?o:& AT A y=©° Ty ‘éT AT Ay =0
So llh':)l\a: o 3o Ag =9 &o
y € Nol (A ) . Sine ak (A)= n
-2

nu“r*a(/-\)= n-n= o So 4=0

m
-5&)"05& A € Q. *n aed  reak/A)=n

AT A 'S in ver4ibk .

A", @A) bet ATA s tawntibl wh y?
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