Lecture 4

Monday, January 13, 2020

Last five, we ole{mw( Onewr Combinatin of vedws and  spanning Setc
We can also (J.Qf“’le Roear indepordence of vedor .
% Dofinitron”

Let w, by o Va be vedws mn V), which 5 a vedor spacw over F. These
vedws are said to be &neag indeperdent A the Q?‘-ci'}flh_

CV £ GQVpt ot Gl = O

with wdkenows G 6 ..., EF has cm(; o solutim ¢ zqz... =g =0,
We aan n[?o Mm, /@‘nmr w(e/)em{wm of,’ A sef "f /‘h;{hﬂq MﬁhZL chlbr:
Ldf CeV be an Zwm‘éc fuL{J“. ’TZ\U\ S said to Le_ a‘nearb l‘nWﬁ£
& every ﬁm’{o subosot of S /Q)wﬂa Imle_fwfw(&u‘[\

Wit 't//v, holio o‘F [ihet“/ m/apend’m and Spauning sei, we can d efine
bass and dimeusion of & vedy spac
Lt V be a vedw space over F. A subsd B <V s called a bagw
o Vo
{ B i /anfg indeperdent,
B ospans VYV, ie V = spanB.

The secmd pooperty sags Hhat Bon bis ensugh to gpen U, re. 2reny
Wiohr in V can be “geuu‘dalq frona vechws in B (writben ac 4 «Z‘nea/
combin ebin of redbrs B
7142/ {cm‘ Proﬂer{'j Says ’ﬁitaf B s smell 0«0@54 'kuL lﬂu‘g S ho /‘@(Oma(i«ﬁ
i Bono vedw i B can be Geended " by sther vedvs in B

ﬁ\‘_ AEM%(‘ZM af_’ \/ i< J@(me;j &y 'f'i\.__ huh«lef 6;]9 lltcj}fs- n < L4((‘_s
o V ad & deded 5\0) AZMFV or clmyfg AV e B ois understsd

Lc'(' ws CMWQF ‘ftao deka mﬂey
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@ Ve My (), the spae of all makias of Site wxn with
Cogfficiads in F
A)uj ve,(,l'ur i V S «a meateie o;F dp{blw

.Q‘l b - &
n

A':- I \ J
' 1

ﬁMl QML - - .,dm“

wIM(,L. Can ba_ wn’H‘m ad

l 0...0 o[ ...0 Oo....0
Az ay | A %Y Lttt “mnl/ ; J
D— -,O b -*—ro O"’/(

Lk
ELJ = [ 1 ‘J’ﬂ L (Mafn‘x. w(H\ Coé{?(’c(eh-( 1
‘}/ at (o , coluran J awd O

) e'fe_wLe/&)

A= aq Byt 4, BL +-. + a., B
Tst) A & a funear combinadion o He seb
S AR Ey, - Bl
fecomse ¥ ¥ 4 yu,(?ui*of, V every vechy ot Vs a Linoar cone Linatin
6?( we have V= span §
T $ a bas af V7 We heed % cleck wZUL/*uf J s ,Qnearj /na/e,oat/wf
Conscer fiL eiu.a)rwvu
ay Eit+ @B t--+ auy By = O
;l:;l‘/lk of Site mxn,
witd all éoﬁcfmu}; eTMJ 4 O
vk wdams Gy, Gy, o G F.
We see that ths efm:hm s efcuv‘teML +o
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a'". 4('L - qlu (@) - v O
1 | \ . ' '
a Gy = - -4 O ---.0

m1 v =7 " %mu
Tl»@ Qe 4= Qy = .. 2 Gmn = @)
We have showed Heet § s zﬂnw{y cklcpwlai. TLercpm/ S a fascs a;f
V. Ttvc fci' [/, iEu, E(L,..., EW.} 59 Cdﬂu( H‘b Sl"auduaf éaﬂ‘s 0;_[ Mmm(F).

AimF\/= #§ = mn,

@ Dewote Lj _Zn(l:) te it of <l /;o(gnowzl’; ajL aeﬁ(cm'z‘.c m F wd,
J&gre,c <n
Siee @ po(«gwowd w L(F) 5 o a 1cmaLvm« fom F Ao F, we have
1,P c FF
The (fﬂef K a vesdyy pac. One (an vcriﬂ] three criferca chf Suéc/?aa
to show that PP & a vecdw spac over F.
How about basy cud dimensim o&(j f,,(ﬁ).7
A elenceut of f,‘ (F) is of the farnr
wld) = e 1! + 4, SULIE S SRR
{w ome Gy, Gpy .., @0 € F.
We see that w © @ firear combonatm of the. nomrals o', 27, .2 1
Tw ul’L\tf wvvv{(/ a,uj Vc,d?f in V’v- fuCF) 8§ a J@heqr CDV‘«éf’li‘{m’\C\:F
the ceb
§o 5 2, 1],
Thes S‘u.ﬁjcnt; that Y= spau <
Te S a basy of V7?7 wo need % sk g $ o ﬂ‘nowé, inzf?vew[wbz
Cm(.,‘de_r 'H'v, a[u.mttvv—
Gy X't Gy AR qr + 44 = O

W‘-.% “—Mb’l«()‘wﬂ-s Qn 6 ak-{ Ry} Q; ’ Qg 6F

Note thet (1) © a a7u4.117r4 of ,Fukdnm;: tuwp jcuud'm«,c are efuaé

(L)
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% ’dwj tre, ciw«é ot every J)m‘n{“, One can fewnke (1) ag

Gyt a4 apete, = O MrEF,
Recall that B can be @, R o €. Tn awy case, F i au imguuite sef
The, pv%mmrd o the LHS', {iwefvm, has mpm‘(c\[j mang roots (et/eg nusber
in Fg a oot of z‘l:) ﬂws (s O'h{f] /)n—;l:.’éle qf Qverg Coqf,ra’eu:l of I'Ze_
levawaJZ (52 c?wl H 0. H‘ekcz)

bp= Gy =...= %= a =0

We have choved tiut § i /&Wia/g l’nJe,oew(w. It zfﬁa/efafe a bagx
0:( V= L(P)

S. a1, ., 1
6 calld the damdard bags o L.(F).

OLCMPV’; #5 = n+l.

* Exam‘alo', (ftd‘l‘ P@uem o wiksheet )
Vo {6l (R): ulo)= all)= OF
Fid o basz and the dmacsou of V.

TL‘L prbue.wn alacm t b o b dueo 'd\ajr Vis a vedor Space. i‘f we
wd o shuw that V& 4 vedor spae, ot that V ic a subset o
I;a@, whidh is kom0 be a vedu spaa. Alw, V i closed wnder
addifror and sadzks (necds to check Ca/e{aag), Thus, \ic a §u4rlma
¢ LU

To (im.a{ o bass of \/, L2’ coside a gmcm/ eloned ot V.

kel = ar’ 4 bi< on td

where al, ok 6R. The codravts wGl= 0 ad £0)20 awoud 1o

o @,luaft‘ms :
d=0, athtctd =0

We (fm/(l% as
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A= 0, c= —a—b.
He,rc, a aund b 4re gree mleg in K Tlsai wl Cah /wal‘f‘a. u ag
wl= ar + b+ (-a—b)x
- all—) 4 L)
LJIA*'JL i a /Z;nuu’ comérnafrm A;F Lq(v); w}—xf' aud a,,(w):p"—x.
In oﬂv,r wm@(, MuJ Vui‘lrf Lr( \/ g a Zinear Cone bination oF b"/p.
s B= fu 0wl We have showed thet
\/1 ;’yam%.
We wiu dnl,olé % B 5 Z‘nwr(j iw[epewlea'é.
Considar fhe L{L«.ld‘lbn alky t bu, =0 wl('[u wnknpons c b R
T[’L& £ an eélwah‘m«_ a-(ﬁ (uud'ams, We Cin rewcite it ag
au(+ b)) = 0  ¥x6R.
E({M\f&leuHAj/
a(—x) tbOF—x) = 0 YxER (1
Thet are oo wags o show that a=d-=o0.
w M dlod { -
TI\L e;juﬁ:fim can e wrr‘éfw_ al
b+ (ca-bx = 0 Yr 6R
The LHS € a ()ub;)»wm[ of degree 3. T hag ik‘frnr'ﬁe_clj makg
rm"s m«lg g( oM cuo((:z;ehir ore o,m/é fo zero. lea/
A= !J*:. —~4a-b = 0.
s Mathyd 2
becanie  equatma (1) 5 tree Pf—zﬂ wER, we can F/uj A pew
valus of
Fo- L=2,) we. @ol,’ ba +2bL =0.
For 1= 1, e g,,l'i 2, =o.
Frrna l’[uo fwo qmﬁw, we Jé(' ﬁ.'—‘—é: 0.

-
I

Th conclusimn, B=fu,ml s 4 bag of V oand dimV = 2.
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