Det. For A=[e.T€F dfine the rou-[I56
‘ y,uc ot A tobe the span o F TAE rows ’an

row -sf(A) =Row(A) =<Rw. (4) .., Rov.. /A)Z
whick is @ “‘L’f‘l“ o f f‘:, since esdk Rlv‘a)e}:'
Alse define the column -;{ue of At ée

Col-splh) = (o (4) KGR (4).., Gl (A)) €F"
| W‘u‘( do we &Irea// Hnow dboud these 7

Know - LA :F = F™ has Ran,e(lA)=
[Ax€FT) XeF™} > ( Z x,-(.Il-M)eF "'/ X, eF}

=<(09'M)r'7 [01,, (A)>1: (ll (A) so |

dim (Range(Lg)) =dimn (Co£ (A) = rankr (A) .




Th. If ASE B then Row(A)=KRew(B). [157

f_f, I‘t 1$ enujl '('o chcﬁ This whn B is

ob'fa'mcl From /4 57 )ul'f one e/em. rowo/.

LetS{R,,.., Rm] be The set o F row veeTors otA.

I€ B ceme from A ‘7 :w."td. inj rows 4 danl

hen Row(B) =Ry Ry By R > = Rov (4)
l ]

since Tha spin of th elice
s B ot (e DL

T£ B came From A by maltiplying rovgl
OFCE F/ then Rou(B) {<K.,..., C é‘,j..., Rm> {wa

Since {‘g X, K‘IX"GF} = {xakl"""'xkkk*‘“*xn Rm'l"'j
: {Yckvw'ﬂlg(tkk)%*x‘ K , ). eF } |



If Bcsme from A b an elem. odder row
or. we Cah ase :w"hh{: ‘o maitre it LZZ
RowlB)=

¢ Rt R IRy for convenience. Then

LRy, Ry, Ry, Ronp = LRy Ry o, R =Ko (4)

since cRitRy R, RY) € Rewl(A) so Row(B) SRav4

6“‘ Kz_ 6<R|' CR,*R;) .‘-‘kw (8) sinee R;*“k,"'(ﬁ,*&
Row(A) € Row(B).

s}n e:d\ case Fow (/4)=K6u/8>, T€ B cameTrm

A by s 5efaen(e of elom. row ops. sey

2 B o BL;}:‘";::B,L_’B Then

KW (A)f- Kw(ﬁ.) "‘Row(Bz) = B Kou (Bt) = Kw(B)D



(0____£- T+ A;.}JK snd B Bin RREF W 11579
r.-.-.r;nh/A) hon-gero rews, Rov, (5),.../ Rwr/B{?;n
T{Row, ()., Rwr/B)} is obasis ot RowlA).
oM fQ /457‘ T‘ eoréem.
'’ ) nned b ﬂe. non-28re rows @ 11

SK ibu::e[ 83"'; ‘ézro rows ).:o-e redandonT. Eock R"“"/BZ
1 ¥ e hos o 136/;,,] 1 insome colnmn kA- dngf
N ther extries in those ol columns are O
n B. To see el T ¥ }M/cf. loolt 8 T

| 0:‘ N ;-Z; ¢, Kou{' (B) =[...) CI’..'CL' ) Cr',,,] and see

ol k: kl k
t'\a't 't‘\t ¢°Q'Fficien‘fs c.,...,c,. occurr:e,aré el)'in

columns I(.,.../Ar, So esch g--‘-ﬂ. a




’P_S_f For A €F, defin 160
row=vYen /f/A)-?dim (Rw(;)) AuJ L_éﬁ
cod-vonkt (A)=dim (Cok (A)) .

Th: For AeF. we hore row-rulrw).—.-.
ol rank(A) = vonk(A) =1 it Zhe mumber o
leading 1's in the RREF B7% 4, thotis,

+he namber oT fivo‘f columns, ond il‘ef-«al.s

dim (Ronge (La)). +
Ay g(itd‘.‘on: I€ A 6F;'. what ave ‘Uw.fm.‘l;/g
volues o f col-rani(A) 7

fo'w'fioh: (OI-YJNH(A)’ Y‘-\l\h’/A) £Min (21 'r) =2 LY

e fonklA)£2 . TTA¥0s  14rmhld) €2,




Conne clion ‘";'t‘t the dimens;on 4
dim (V) = diw ler (L) r/;.: /;an fff ) :/j“om[:laﬁl’
LA : FS—) F-L have 5-320‘-«(’:{)2-"1}.-« fffrﬂ,,)* jon KongeL
A 18) 2 di (€02 UA)) i (Ronge (Lg)) 22 50
e fim Her(L,) &5 ond dim Hor{by) = 5= roklA)
okl =0 i ff A=Os 11 fer(Ly)=F .
D € For v@clor spaces V snd W we s
-\f_{’.isomorﬁkib '(-(W when JL:VW ’{‘A
e lin. mep (ismorf‘ism) .

that L iﬂ.bijep‘tiv
write this re.lar'fion \/?_:’V\/ or V'-:-’W
Ib_: The \’elb'('ion = s)'nme‘fw‘c, re'F/exi ve Avn/

Eronsitive (an e,aiulenze reletion).




Th: Let Vond W be finite dimension
vee‘(or;faces with oim (V) =n ,:j,;}:;w)é%fz-
Then V=W if?t n=m.

L‘f‘. let 5‘[”‘.,.../ V‘n} Le o bosis otV ond
T"' {N.'...)Mm} Ee & bosis o W, 5u,°fo:e V-":W
o JL:VAW szea‘:ve. 5o h=dim (V) = dim ler(l)

+ dim Ronge (L) = O+dim (W)=wm since L ing.
3ives A 'feru) =0 ond L 3“";‘.7ives Ra.r&)a\./.
(oon/o'n;ée

Convenef Su,’oge h=m) S0 Usin
Mars we./l"\éve bijeo‘tions [IS-IVL F"‘ [.]T:W_,f‘
[VV"- “ii::mf f-'.n ] Llr o[]: VW
| F"e-DJ'W 3V—"-’W, %u-h"' frow V ToW so

A




