Det  Fop ACIR™"
O dim (LAY s called o vank o A
@ dim (Row (A)) 5 called  Youy Vank of A
© chim Wl W) Ts alled nullity o A

Theomes ) g ber 4 pluds n RREFA)
o RREE c[msj)
Sequd @k vk of A

B Number 4 puats tn RREF(A)
or QREFC[A\BJ)
s equd o Yow yank of A

The rank o A o defingl as

num ber é(‘ ploty v RREE (A
Dimrgon Theorem = ACR™"
Yank, (A) -+ mm% (A = N

Proot - yumklhy o # of pivets
VWWW,LA) LS # «ﬁf fm parameters,



o | =

[) o S
W\D&: A:<n‘ gz, ZZ) RQEF:& @ _\>

Sk =2
7 fwow@\; =

Creomefric  [\eaning-

Coll (NS a2 dimen ol WLGW st IR?
\9i Row (A) 5 o 2-dimensindl §ub€fa& sﬂl{”‘%

Nll(D) s a (—dmensmal subua of IR

. EZ)H
B (3)= () (Fe (D

Meang. the_ plot Ph:dudcsﬁ yows & A uith (2)

X, |
%) 0
6,

Ye" ol s0 2LY0 |



—ng we H@ow% ooty (Rg anl IK‘X‘ as tha Sam

than  The Line ML (A) Cs Yo©
the plone  Row (A)
(X3

N U/U,(A> Row (A)C IR
% Null (4 < \R?
/ ROWU\) " [:l ﬂ :ﬂ

v\
K\

5‘”””?(“ A E UQ?XE

vonk ()= 3, nullity (A =0
Ca(A) = (R? Al (=337
Row () =IRVSS

> YomlaU\): 2 ﬂm/(c{ﬂjCA) = |

ssibifitieq -
. wﬂf“ ities

D) vork (A= |, nullity (A =
® - 1

S 7@
@ me‘%\io) rullity (> = 3
SHEEE



mf&(/(owmg o Q”]}/L*V‘VW fﬁv a Fpee
migrix AE RN (29, AHR?X%> ,
O, A (S Ym/@rﬁb(b(nomsm/ﬂdm)

® MWD & Eriviel
Nk = 3% ol
Nl (A = O (‘l

M AxX:zt hat ¢ umic{ue Sobution .

© Gds & A cwe tndepenclent
Coll Romk s N

Rank (A =
Gl (AY = R"

® Rowdk A ce thdkpenclent

Row Remk s N
Runk (A) = Row LAY =R XN

—~N W



—

0 RREFLA = T
® YoelR , T (LA R<EW=R

= GUHYHR"
Dok| Nl (AD s alsw caled e
- spege e{A
Ml (AT =X GelR" s AT =7
"~ TR GTAZ 2
. m 33

Y M X

(e & AT coregond o s o A
= (L AT Correspord & Kow (A)



o= (15 3) 5 W= (22 T)

(o} ] —( ?/ ; ~

f@m@\ﬁ Span3 [l 3 2) S L2237

( G (W)= Q,Wﬂ%}/ [%Nm m

= We cll both
Uf\er@wqem/&p“ A }:B
Ie Aeuzﬂwm) VW“MA):Y > ATQ/ %M
Four subspaces = A {Ymk(ﬂ?):k

® CGLA) s Y= dlim Sub;‘)aw 5% (RW\
QOW (N) \\S V/O(\\VV\ Suw 6( lK[}(m

OfRow (A) 1S Y=lim §ubs‘)a& g(— [R Lxin
Coll CAT> S ol gugg{)w 6% IR\/\
3) Null (A & (-r)—diw gu%‘%&/ 5(, IQH'

© Null UQS LS U/VHQVO(M §u£s4>mo% IR"



APP\? Dimension Thaciem o AT ¢ |RWxm
= vank (A7) + Nuuck?&AT): "
:> (Vuthhg \AT>: wm-—Y

Nl A A€ R

CD detm -NnN-Y _ lKn

a3

— hxy x|

@ COQ U\) - Row&/*\‘)

/ C IR™

’ ; l\/ulj{u\( m 9 9

k dim < V")'\r' "R th:ﬂ

s x|



Goe. W 3&LYH Prdlome

(j) If AZ = b has no solutions at all, then b cannot be a linear combi-
nation of columns of A.

True.

(i) For a square matrix A, if its rows are linearly independent, then so
are its columns.

True: if A is n x n, then all rows being linearly independent implies
the row rank is n, thus the col rank is n, which implies all columns
are linearly independent.

(j) If V and W are subspaces of R?, and dim(V') + dim(W) = 4, then

there must be some nonzero vector in both V' and W.

True.



(g) For A € R™" the rank of AT is equal to the rank of A.
True.

(h) For a square matrix A, the nullity of AT is equal to the nullity of A.

True: use Dimension Theorem.



