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In #his lechre we examine Aow LT and f/)ﬂMI;ﬂJ /P

vse to describe sofohin sets and we explecre the svbrpacer
whith are rqa.fvral/7 tied t a 3:'\/"; Mateix., We alsze
bebin 1M convery efion a boot svbspaus or a,‘ﬁr’u rvbspaces
W,'/A /7?” 67 Man'n‘; the detinition ”(_(’_‘_{L’ and cdimenss en

De{"‘y A spate, or subret W is said + have basis
B = {W, .., Wm] € @ ir LT and Span(g)= W,
In My com we fay dim (W) = #((3) =m,

@ W, = spmn /(I, l, 0,0), (¢,0,1, -/j] is a two-diml
Spau with basis @ = {0,1,0,6), (0,0,1,-1)],

Nr,.-('urwu»? p w M(%M wonden '\'( we can er-c w

In o\c’f"fueul' ‘F\\-(hi‘uv\, Im:m, do we have + uce _93‘,,?

T ciecl back +o 4his ,?Mefﬁvﬂ a bt [oter

LT of fet with two vechrr is eavy,

Remark : chcck-‘na
b chech W #CW, Hr nenzen

We f,'m,aﬁ, need
W, ,W, and we tan Cua tlvda {W., w,) v LT.

@ W, = span{ (1,-1, 1)} t5s one-dim ¥ space
wilh basie {0,-1,1)]  Thir ir & line.

[@ W; = span f(l,Z, 2), (0,1, ~1)] two —dim X
Spaa w;ﬁ\ besiy {(l,Z’Z)/ (o, l,-/)], "n"til - e(gns.

n
:EE W"' - nz = Span /e'/ é‘/"? en/ “r-n-dim'f
S— e
the standosd bosis Spact

@ mR™™" 2 Span fE,)- [1elgm, Isgsn] , diim [/fzm/rmﬂ'
€S) R (R) = panf 1,X,X*]  gum (B (m)= 3.




Tuwe par'/o'cu/arlg impoe fant Svbspaces are given ©,

fr o metrix Aél/?mm/ dhe colvmn Jpau asr a

Svbspace of R” and the avll spaa ar o rvbpaa of 7 7

Det¥ ket A€ R™ fhen

(1.) Colk (A) = Span {¢) (A), .., col,, (n) } and
we dehine dim (Cod (A) = ranh (A) = rik(A)
The rank of A ir 4 dimension of fhe column cpace|,

(2) NLR(A) = {x e R"[Ax = 0] ir TAe nvllfpace

of A and  dim (NIl(A) = nulliy (A) = V(A).
The nvlm"y of A ir e dimension of null fpace,
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V\/e S"\OV,J feVl'CW WA‘X #\f Mﬁfﬂ'X—C‘o/mnq P/04H, ‘7L ey
In -/-erm.r 07( linéear (vm binahens a/ (,/‘,M”{ Lo, Ae”?mm—;

(Ax = X, col, (A) + %, cod, (A) +--- 4 X, ol (AU

Let’s loskh ot o few examples, e CCp gvides eac loyic

E?/ A= [;‘ Zz gil Find basis for (oX(“”tNu///A).

Netia Az 1 Z]r_a['zj] thus e, ()

36 9| 22— ]l0o 0 o0

is related +o dhe othes by o), (M) = 200, (&) o fy () =3cof, (A
e bosir for Col (A) s { [%']] thes ‘f«nk (A = 1]
e L i .

CE—

I‘F X €& Nu“lP\) then AX = O Adhus x|+2xz+ 3X3 =0
Anus X, T =2Xy-3X3 and so,

X = (X, X1, X3) = (=2X,-3%; X, X;)
= X (-2,1,0) + x3 (-3, 0, )

Thes Null(A) = span { (-2,1,0) (-3, 0, 1)} 4hw [nullily (A = 3]

Basir Fva Ml (R)
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fond Ahe bosis Pr colvmn spact s given by the pivot
Jince {CN( (A, wde (K] is LT
are formed by ¢

and colvomns 3 8¢
ol () = el (A)t+ald, (A) ad wl k=l h-cdA.
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Lo 1t 10
= T3 rrc([A10J=[3,,' oo Z’J
x2=‘>(3+xv 00060/
= (X, Xa, X3, Xy) = (- X=Xy, = X3 Xy, X, Xy)
= Xy (=1,-1,1,0) + %4 (=1,1,0,1)
Fasis For N%//”“
E{ f > (nvllity (4) = a)
A= [26 ¢

(2.)
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Jr, [z & €]~ [o 3 Pmrefim

JE
0o ({ [£] [£]][is bais Ao Col (W, cook 18] =2

x € Nullla) = x,‘-?xa (

T reod there off rre(/A/
omJ a .wa C‘A/aﬂ/lb/'un

= X = (X, X, X3)= (=3%2, X2, 0) =X

= WNWlllA) = .s‘/an/['jj// v (A)
Ny s

BAris FoR Nuwll (i)
AX=0 = row;(A)exXx =0

310
=1

= X _.L- row; /A
W mv:-\- see. Null(A) pecpendivaler b rew, o2 p

)
for =,2,.,m



771""/ ket A € //?mxn have k= pivet colvmay fAen
R has ﬁ-k} -ﬂonpfwf celvmans and

(1.) P"Wf ¢colomny Form bosis Ay CllA)
(2.) if Xi Xy y X, o the non pivertad

voriables Men there exist LT V/ ,Vél,,_7 V,,__/,

for which Nall (R) = Jpan {VI: / V2, - ank']
/N po\rﬁ'(.u(a/ AX = 0 Ahar solehin
n

-k
X = Z Xy, Vi

"
In ‘fuc‘l', v, Vé,,../ Vi are derived
[)y rewn‘h)\; the relvhen o IQ’X =0 ar

a linear Cem binehin with we,:?/\sz
or Cue/{,'uent/ 3IV¢A b\, XL‘” XL;_/ = Xl'n_“

and

(3-) ron bk (A) + nulh'+y (A) = n

I/, 3,1,( 6 simple example which v1es 1ht Netahon abeve.
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tulvmn N— ~—~~—

envmerahvn of nonprvetale
AX'—'O = X = (ng’ Xz, x3/ X.,/X;)

= Xa (2,1,0,0,0) + X5 (6,0,1,4,0) + Xy
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Hemurh: Veeters ia dhe basis for g1 vo= e
Nawll (A) mvst be 1 + cowsr a{-A Vs = [g] ¢ M7 ?




I A"/M y ov vnderstvnd +he meihsd A

Find Ahe basie For (ol (R) and Nafl(A)
thae  Cuh (A) basir (s eary,
calenlnhin

Z ik
Ot the NulllA) basy
regwires fome stedy , bvt cnee yoo
vndecstund E3 €4, EF Elo yeu OM‘)/\J‘ t be

nble 4o aenefw//'ie. The null ppac basiy

(«/LM/M.”O 1:;' a major checA,aon"v‘ 'n %/f (vnrge
/

(b heeps wming Yp [rm hee on ot so fea,,

't owell now. Whet Allvws is mece nev

Ell) W, = span /(‘/ V00l (001,-1)]

find A  Pr which N (A) =w 7
LA o ther Wof/..r/ (an we (ewrite W
as Adhe poluhon ret AXx = 0 ?

Con we

X = Xa(l,l, 0,0}+ X3 (010/ 1, -1)
= (Xa,Xa/ X3/-X3/

X, = Xa

xc - X,
Xy =%

x3+X._, = O
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