Continwalior @0 Vector/Maty,cx Review

CTURE 04
#_Romge & Nullspace (or Kernel)
Def: AeR™™™.
romge (A) :={Yy elR" | Yy=AX, xem"f
rftem vitlon 00 Rom (A) o Im(A).
Thio o odao codlod the ima.je.

c,o‘wwvvs‘oa.u_ oﬂL A .

ol (A):={%XelR"| Ax=01}
o called the ullspace (or kevnel ) of A

Ker (A)

0 R" R
mm5 ) (O

A
3, e
c C 4

Thw range (A) = Spom 1 &, -, &n}
i = a /.\.e,t’u'% ol possible

Lineor combi. & 16 - fuf

(Prof) Newk +o show Taro thawgs
1) romge (A) C spomig,, -, Gns
(2) s\oam{a.,---, an C romge (A) (
New, (W) v LML Y € romge (A)
by defintion ,%elkh st Y= AX.
This Lo o LUn, Lombi. § R vectersof A
So, Ye spom Lo, -, &an§ .
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(2) Toke Yyesponio, -, &nl.

Bydz@-.mhao‘/\:‘a {x‘;"/xﬂ-s s.t.

Y= Xy By ¥ -t X R = A %<$rmye(4>
ba seﬂvxj X= (x;, e, Xn) V4

N Linear Independence  Baneq
Def.The vectors { ey, -- ans, aj ER
oNnL c.au.o.o( M&mﬁa wd,,,pwt if

Z\X &= 0 < Xj=0,15sn
J=

A set o‘f’ enolent
vecters o W‘La V""C{:i o Droaco

w IR™ 3 OL matix representoti o
agc\‘(’,-o\mwllz wmmxmmm»y,
Note that Uec:l'ar on R” conm be

wutften ao o MM{W

$oaie yedors w R
__f_. The dimension of s pont &y, - O

v the maximal mmkwM
vwgl.ggmM vectors gwogng j Ay, - 9\“3

v.e, 1f 3 = Xy Byt Kjoy By

+ x'l-l&J-H t- 'txv\&n
tlew. sudh €\J quz»QMA WM Aol penhe
(ov move fque(z, ot o vedumdant ),
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3
In IR , TM.LW\,Q_

% T 1T Gveadly depondent.
11

4 &‘ &z"" &3
9\2 —

T . So dim SPOW\'IQ,R;, ﬁ;&
o, o o =2,

We amndt wute oy vekor v R>
bn o Lin. comby . j {62, &35
Ondy o ntons of vectyrs we R

com be wulen wo o Lin. conbe o 4., R,J

( o confool on the et ook secomdl entices
0’8 ave.u'l'aruwlR3 )

¥ Raok ot A
D T coummm
e M(YMUE,CA))

H#op L m col. of A
Tkzmrrmﬁas%w vee of

oLAMa(l"aBQ.(AT))
= # o Lm.w»@g indep. row- vec's of A

romk. (A) := dim Cromge (A))

AER v said to be of full romk ip
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Thw. AER™ m2n & o full rank
(= Yx,9€elR", X%y,
AXFAY.

(Prof) [2) 14 ramk(R)=n, ..e., fullok
Than 1 &y, -, Gn} one Lin. wwolep.
So, they frum. o faaic of rowmge (A)
Thie maeas That ¥ | € romge (A),
o, B XER" st b= Z &
e [&=] Suppose A % «mt'f!ﬁ Pl vewmk, .
Then { &4, &nl e ,Qunwf\% depp .
L.e., 3 ¢ceR’, ¢+0 st
ZG& =0, ie, AC=0.

Thewe sel Y=X+C ¥ X.
Bl Ay=Axte)=AX+RC _,

= A X contraduction ) #

K Inverse
Def. A b said o be nonsingular
sr mverible & A o pgluong. o
_— 7} fullronk
Hemewe A€ R : nonsingulon .
é {6\;)'"/ &mg -fvrm o oo ﬂf IR
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Thot meomo @ the comonical Dance

[d?.. \ €. I l@m_] = A [Zul Zz\‘zf.-;)

& I =AZ
mx m ch ol ¥
Sucdh matvix Z e R™" oo callo

the wmverse of A amd WHWMAQ:‘.

MNons: en matiix bao a wazw-L
w\mu,hﬁ:ﬁok AA'=A"'A =1

Thun (E@WQM.&S of & nonsingular malaiy)

Fer A E .IRW‘M, The following statements
OAL Q%w:vul&AII N

((2) A hao am umverse A

(b) romk (A))‘—'m.

e) romge (A) = IR™

() k(R ={0¢

(e) O b mdl am esgenvalue of A

() 0 L nd & singular value of A

| () det(A) 0.

A
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— fl.m&S
& Maluy™ x vecddor
\y = A X " A : Y\MS?%ﬁub\/\.
5 x=A"y.
Thia meonda that A Y r‘epres‘mﬁ‘
om %pamuim weﬁ,‘c,.‘e,mfs a{’ DY
o the frania of col ‘s g A

So, Mulliplicoion by A” b a
chamge of basie operstion !
A

A'Y: wef’s
of expamsion- of
Y we { &), Bm






