Lecture 5

Wednesday, January 15, 2020

Constder the st \= {[? ) ;J ; 4,L,cGR}'

One can see that Vie a culbed A4 M, (C) .

V (4 &Qe a WLQIG.CQ of MLKL(G) wLM viewed as a \/u{'b/ spa o C
1\4 ad«u‘ wwec, \/is v‘.o{ a Vcol'bv space over (ﬁ 'ﬂle reaspq is d@i \/ ¢S
it loged  wndes sc«("uj éj a aﬂl«p/u. number. Fov e,r_muf/e, He mafrir
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Nevorlleless, Vs a vechr cpace over R, Hpw 507 We haw jeme@i/
r(»lc a5 Fb”owﬁ
s+ Thepin -

O VK a vy space over € thow 1ty alo vedwc/paca over R and
over K. I Vi o« v spea or R S b 6 alio a vedy Spac over
R Ty shod, 1 Vi a veclr qpace orer a sz F(eu, Hhen it 5 a vechr
spote. oves gmaller p’cus.

Qe cC
We bww Hxaf' Mm(d:) 8 & ua,(’w spac oier (1: T/we(o/c, c‘f (s q(fo [}
Ve oy pace over (R One Caw thow that Vi a Cuéqmca of M, (C)
(wLa viewed a5 a vedw space over R) 45 cholcctj that

0 o€V,

@) N x doed ander addition,

B Vs closed  wnder scaji»:j Chy real nuers).
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What ¢ a basg and the Aimensom o \V?

We faw fewnte \ af

V”’{“[; z]+ u[g 0‘]+o[f 5], Q,z,cekj
~ e oL 20T

T

o
A A As
Tt D= {A/‘Az/f\'s.;‘ We See thet V= g(zat«B‘ To 53y that B s
o basy £V, one meeds to sl g B s fimeu(j independent.
Consides ﬁ% afu.a.h‘(m e K, th‘,,Jcc}A}—_c) wcth un Erowsng q,(ucséf
Tha eq%f\i‘m« g u{u.(va(:.u.{ 155
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TLWJ, G2 =G0 Wwe conclide Had B« basis o V. Morover:
AfM(,L\/: 3

s Linear waps .
[V and W be vedr fpaas over F. Thew ar many  Maps Lrom
V b w. Think of the case Ve w=K,
5 Tren an & bt o wmaps fme R
b R we will be comsideving o« wepal
w bype of racps called Dinear maps.,

\

ko wap [ V2 W & sad to e dimear (over F) if b sadepres fuwo
,[,Ol(vwinj [)ropuh‘eg '
(1) Adddive:
g(w-w) = ,F(u) (—F(m) Yorw &V
CoPaat wdd, thon gy ' 5 eqed o Spust aply ) thon odd )
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a) Scalar mulﬁlf(&ﬁl‘im :
?Ccv) = c‘FCV) VC.GF/ nE V.

(“Frrs’c {cdc,ﬁ’iwm apﬂj g‘ < ﬁaf@m 4as "f/fﬂ‘ Q,a/l[y [; ﬂu« scale '.I)

¥ Mot maps a/e net binear, for cx_amyfz, (0 = % (urolate adtiwe ree )
X(»):. finx (vt‘ol«Lc éoH«u a,tui{m, ad rce((aj w»é. )/-._
The set o A Lineer Maps  fron Vi W i Jewsted 2z LCOVW).

y A usq(wl ,Fqcf choud szmr Maps Hot ?ﬂej c../ucf,; rap Yo zew et

b the e vedw. To see ulgj One.  CaM a,aplj the additre erLpor row=0:
floto) = [0 ¢ (o)
Thy eplies  J(6)= £C0) < [0). By the Caccellahion [ew (Honowork 1), we
obtatn [o)y=0.
Er: Lt V b the set of all pvsobh funcdmes gom (o) fo R,
Eg fmooﬂ«, we Mmeau M{zm‘hg Affue«%raﬁc. Ore Can check wi Hooets
Aq](tu.[tuj that V& a vedw pae ot R
The iwvwﬁ‘d opem.fw D: V=V, D) =u' i a Yinear
mép. Thi & bocaule
@rv)': W ¢ v’

!

cw' = e

E;.'- Ld V b the spate of M codimons ,!,‘L«aa’um; from L6,1) b0 .
The mh.gfai operdw T, V= K, Tl - JLLDUML

£ a /eincw rMap. ﬂu'; s kCAA{o
{

( {
j (u(x)-(-v(w))zlm = j wb)d + fv[»)abx/
1) o

{
)"( cdr = < Iu[b)dk—
[}
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B T debemanant map et 4, (0 @,

L ([ ¢ f) - ad e

i< y\o’t /&‘aea,r l'emmc i w‘o/ale; 'Hw, «szhm mle,;

([ g]) = A7) = Lot

rdar([L 0] = a0 = -4

Ev:  Iroflow 2 o fle wrrlechest.
](: C—)C/ fG) = F ﬂzaﬂ 4?:@{-4[ 6‘&14 Z=a—4r.
(a) ?lu»w ﬁu;{' ,{ T <« fikez;f ru.qu oW K
We heed o check  fue {)ro/lefh‘a(.!
o Checl c(, £ addebeve:
Td 5 & dece ,(Ca-{n,,) :,F(;‘){-,[(;,,) Yo 6 C
Lek 2,2, € C we wad & chow
JBrta) = [Gn) tfa).
ﬂ«a‘l: 114 ‘L'o $1«ow
T, = 3t 3.
Tl«iﬁ £ o el-kugon Prtfe/i:j é( wr}ex kwuLa/L
o Ched ¢ 8 ceda meclBplicetin Cuer IR) -
Thet 5 t chedk flew)= cfy) YcER, z6(
Lt <€, 3 €C. We wint T shew
4&.@—) = Cp(y
TLM,"‘ € to Show

T = Cc%.

71«& 8 a wcu~b¢owl pt%{eréj cf (on«/[ex_ munbes.
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Uﬂ) ,{: 5 nit a ﬁihcer hgp  over C lecavye ot violates the gealer
Mw(,h‘fﬁxqi’l“m Y‘blL . For eLam,yfe,

,F((:-I):: 1[(!.1 == }Ag,’feftti“
CFC(] = 0.l =
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