Tema 3. Espacios VecToriA LES

Debiniciba (&pcxeio Vcc{~oria1)
[V;"‘n ')  + . V)(V __;’\4 . KxV—vV ( Mcucrpo conmu)‘ajﬁ'vo
{ K\:ok
OPEJ‘o.c;'o(n l'r\l-e.fr\a L r l':.f'
gpesocton @Rrecna
Ve.s e,spo.cio Vec"or{oj CSOL‘C l'{) St se CUmPl)en

L) (V, 3 ) e3 grupo cor\mu)*o\kvo (Ov ;) V)

‘\eg‘-m QP:&J-Q
}.L.) Yo ex, Yy, v'ev , Q(V+v’)=av+av'
.. D isJ‘ri Lulivas
lLL) Va,alelK, ¥vev, (a +a‘)v= ov + alv
;-V) \7’0~¢O~l€"/< c Yvév a(a'V) = (0«0‘ )\/ — Asociabividad m;x"‘a

v) Vvé,‘lx, l-v=v

f»sm A anM:llo
QILD EWK ' aL =0[( = 0.= Ok C; L"' Ou (No L\Oy J(V(&Of@ﬁ cle Ok) Ar\;HoJi ;nlﬂa"ft{“{
Den’\. Seo. o.L‘= O , o # 0L ZGM*&JIIO | um.l‘offo?
J
Folew = o."o.L=o."OL => L= Ok Dominio de Inlear;u

oo € K = o -Ok=0L

Dean.
O\-Ok = Q'(Okl‘Ok):’A'Ok t 00Ok => o.-0) 4 (-0.01) = 0.0k +00k l-(—aOz,) => O = a0k + Ok
v
Or-v=0y ;| a:Ov =0v 00K 20,

Dem.
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Ejemplos fmpm- ‘l-o.nles de esPac;OS Vc.c.lvm'o.!es

@ Sea V=K"= KxKx...x WU (nveces) | n-ésimo W-espocio Vec‘l'Oru'oj Ust ' estdndsr o candnico

¥ (ory... an)+(l>.,...,Ln)= (a.*l:,:---uxn':m)

a-(a,, ... o ) = (o\'o.. : -..,Q'Qn)
ESe:}o.r Veilof

(o,...,0) =ov
= (ari--0a)=Co1y .1 =an)
(ub)(arrvan)= CaBar, ..., (bon) =(albor),. .., o (ben)) =
= albar,.. s basd =0 Cb-Cars - 1an))
(D) V=KIxT | los poknomios formon san k- Shebra
#1 Fig esla suma uswol de polingees
a'F=aiq;x;=é(aa;)x;

(=0

@ W= K,.[x] = { fexx], 9 (P)<n; — w))espac{o ve.c{-o.—ia} eV
(Kn [X} |3". ') es un espoc(o Vee.‘l‘orfal

inhecan exkerno

(4) [ V= Mot (K

£ (aij) + (bi) = (ai; + bi;) Svmo e maleices ocdinoria
o (ai;) = (a-0;j) Produclo con escalar wsuel

(vi+,) e espacio vechcial

*Si m=n . Mat. (K) decta matrices cindeadas
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De Raicidn (Sobespacio vechorial )

Vev. , Wev, w=dg

X dice que W ey un subespacio vec/w\‘a/c{: Vsi!
D wweW= wiw'eW

Li) o€, weW =45 wel

H*ﬁ = Jwel = Ov=0k w EW (Axioma)
WEW=>-w=(I)w €W
|

WEC-) w=l wrElw = (lk"("'u)) W = 0vWw=0Ov

De t—orma. I-riv{o.z‘ Se cuﬂnp!eﬁ [a»s Jemas prop(eclo.des CL e.v.= Tienen cs#rue‘vra cl& e.v,

@ V=F(fR: [R) ={ (: “R=R I‘: Luncfo’n?

W={fev: ftx)=f6), VxeRf= g
—_ e ~\——
ﬁuacfonapm'ea
£,3€U

(ﬁ f&)(‘k)“ 1((“):) + 5(")() i 'r(;\) a—g(x) = (‘[faJ(x)
(qf)(-x)-‘- Q-\C(-x) =c\-£(x) = (&\C)(x) Las ‘uncfone\ povres

£0rmo.r\ va SU})e.v.

@\AI='{ ‘:QV: ‘("(0)= \c(l)f To.m,)fcrn ey &ULC-\/-
(f ra)[O):' [(G)i' 3(0) = “Cl) "3(I)= (C+3.)(l)
(o.£)00)=allo)=c-LC1) = (8)(1)
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propfcc;aé (ln berseccidn  Unidn Yy Suma 4 soLespaeios vec(-oriJes)
Win W<V
Seon W Wy < V=>4 Wi WagV _>3enerojmenl~e na e sobespacio
s@;];dock W, + wz={u.«-w,, W, €W, (weCWe [ <V

/

(w.&wz)+(w.’+uz')=(u,+w.’)~(wz FW:{ )e Wi + Wa

]
w(i'k}; ’ w\‘e"‘/( |w2’€"\/1

W+ €E W ¢Wy ;€K = (wl"Wz)'a= ow, raw, € W+ W,

—_— = =

/
V= 0 Vit 0zva ... + GVen => ves COMB[NACION LINEALC[Q Vi Ve, ...

Bl it ( Inc!epenclencfo. 0inc¢J)
<V| I -u-|\lm4 cs ’ (. $|. .
L— ’Ineo’mcal'e. indepeﬁdl‘en,'e

l) ch--- 1OmEK (G Vit t GmVm SOV=> 0,50, 7. ..=0m =0

) LoV, Les bii siodh sobeainto Boibode Les

@V.l: KXK ' C(=(l|0)l Cz‘:[oll)

ze‘,e,fe; /..'

D&m: [ S +0\262§(a~|10)“(o(02): CO‘O)=>Q‘:&1=O

L:{l,x,x", -..Ixn,...f Q,l

Dem. Qo' l ta, X +...+0.X" =0
N\
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CALL OR WHATSAPP:689 45 44 70
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Se.an \I'I"" VM Icl. = G.Vl ...+ Ocmvm:olﬁjodlﬂ G;ﬁo aga;

-1 ~1 -
= viT -a;aV,"-.-7 & Q- Vi-g "7 Q; QigtVieg - .. T G OmVm

Lueﬂo ‘ coaqéo cvesfos vectoces son IJJ cJaono o ellos puede ex presar mmo ambinactds Jinead ot resko.

(b (%is;'ema d ﬂenemJora)

%. %':'( V(,..-,\/m$

L(s)={q.\/‘¢-... t OmVan , a,,...,gmekf = L(3)<V

T&Lys (-SAY

Comb:ao.cione s €s d sulaesp&cfo
l{ae.o0¢s vecl‘oncJ (Je V mer.S

p-clcz:o e @nfiene
K2= L(e\,ez)=q.e. +cze-.=(a\,o7) OLO&$’O$\B¢"°@
sistema &,Q\ler\era.:loﬁes de K

S es wo sisl-ema Je 3encraclores Je. Ve=s V= L(S) “’odos a)s Vec.l'ores Jev Se pueclen
expresar COmo combinacida lineal

de{v,,. ..\ Vmt)
eDe,l:(r\icfc;ﬂ ( Espo.c;os [n'ni bpnente 9-_ne.r04[os )
Ves A‘m’l‘a.mcﬂ"e acm:ro.JO st V=L(s). S‘-':{V., oo g \lm}'

VE oo Vit ... t00 Ve
L Tados comL ;naciofn ,tnen.ﬁ

L(z [\ pa M[X] no ey (:3 (Sl 'o pue!a ex(skr{& gro@lo mz;xfmo) F(R(R )_n_o_ () '[3
Definicidn (&ose)

Re Vv
Qe dice e B e Eols_e A ey pincJW"‘e ino'ependc'en#e y sistenon 3eneraJo¢-

V=20Vt ... +t0enVen s Vg ooy VMGB

[} !
So. Vit FOaVm

LLAMA O ENVIA WHATSAPP: 689 45 44 70

rtagend
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CALL OR WHATSAPP:689 45 44 70

v
C CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE

Hakaa (W) 8 =1 (85 ), ., (29 ]]
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r

Pro Esi con

Res Lase <=> Res 3;3"!«\0_ Jceenuac{ore.s M;A;MOJ (SCB='>S no ey 3.3-)
y

Dem. %i;-‘-gma.cle

‘b&o ored
='>) Su‘pnﬂ&mas BmesmlnlmJ —> JscR, 3.g. = J €8, védsS, v=awi+. .. OV
V|I---|VM es
= OQv= l|‘v~o.v|-... “OmVe = B o p. ll
s Do O ynol'vm:’o& 005 welicieales s0a 0

=) /sl

SUDO@MOA &'.J :3 V[,.-.,Vme& ) O\.V. +... 4% vam=0, Qmio
t—Uno cuojquiem.

= v, = _a‘;‘-la‘vl__.._a;'am_l Voot = S= B\‘{vms ey 3.3. ,'! (3 ag m;n;mo.,)
Proposic{ofn
Res Lo«Tse {=> % es 0iaeJM«\‘lQ ;f\oLpznc(icule mo.x;mJ (BCL = | o D i.)

—[_e:o reano.

Todo espocio hatomente generads hicae base.

Bean.

Sea S={v, . oval 3.9 de V, exisle S'cs, 3'es $.9.Mf (s'es base)
(Sopo foocionn si Ves fi;)

V={o,f = &= g

V"ﬁ{Ov‘ => v *Qy L=(v$ es p( = Lngm&X;mJ (Lles Lase)
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Dem.
anucc;én Sol;ce S.

*s=1 | L={vl‘ 0. (v.io) S=4u.,...,u+{ S.q-

. | <! -
ViT oW t... tadwWs = q,F0 = w,Ta;, Vi- 00,02 —... 0 04 Wt
F.e..
M
Oy ={v.,w“...lw+{e;s.(s. ("'al)

~(ht) s-1; L={v.,...,vssp.;. 3=4w,,...,w4.l

<V|l---/v$-t‘P. l i} {Vu--‘/ V-1, Wss ..y W{-‘ S-s-

Oyi‘Vs= OV ¥ . ..+ 03— Vg tO03Wy ¥ ... + Ot Wt - Supcmgamo\ 0y =...=0a4¢ =0
chén a,*0 — .
Vs =& ,V; +...4G83-)Vs-t | l.
= ~-! -1 | _ = -1
Supontjomos 0y FO . Weg™ 03 Vs — 0y Vi —... Oy Oyt Vs- i Oy OQgpWes) —-.-- — O3 QpI}
= {Vl;---/ Vs-t , Vs , Wssy, ...,w;.{cs 5.9

ProEsicién
\ f.g. ,Lp.i- = | e Raito
Dem-

E'eaimos S '={ Wiy, w;‘ 3.9

Si Loes pl l:n‘:ie'nil'o=> E Vi, - Vs €L
{V,,.._’ v80|$35 pl l.,.
Pcoeﬁc{c{n

V es L.a. :enl-oncc;:
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Denn.

t) BLQSQCL\/_—_—’>&D| = R failo

() BBy basesde Vo= 307 fs‘“‘
LIESY
S.al 2
s.sz

Deﬁ'm' cugn (D('mcnh'(;n )
\I £.a.: Jl'mkv= 'Bll B CuJ?ufel lm'aecLV
c[;m Kz=2 (B=Bc={e”cg$) CILM Kn=0 (Bc={e\,...lenf)

c](mkr’lo}m,,(t() Tm-a (B=< E:J' ) 11 Sm, ISJSA?J
) . l = (:,J')=(“‘3)
Ei)':ars . Opsy < { o s (()j)qe(.—,s)

din, kLXT es infinibo (aomecable)
Proposicidn

Vi WeV. Secompha:
Owihy.

(i) dien W < dim V

i) Bu esbose de W= T Bborc de V FaJ que B S By (loremade exkeasidn & Lases)
(Cons:cuen clo. Je’ Lema Je |nLercamL’o)

w) W =Ve=> dimy W=dim V

Deam. l
Lwl $ d;m V=n
L) Ly D =), (e,.v)=>; -
A Ll.l pl‘ﬂl’l'o
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m<a Buwl i en V, By s.ﬁ-&Vr"{w.,...,wn,Vmu, [Vn( e 3.9 b Vm{nimJ = e\ bosed V
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k*:

w.=(2,2) = (0,0)

Be=1e,, eaf = {(2,-3),:.(, {(2/2), €2} won ambas basesde U*
%
Se cwp’c ydin, V=n |

D Lbi, [Ll=a = Les bose

1) Sag , [sl=a =>Ses bose

Pora dimensiones inbaikas no \ewmpj}e I

V=K [x]

U={ éf‘" Ve . a;eld

dim V=dimW , W<V
Teocemo. (Féeonka & Grassmaan )

Vg , W< V. Seammple

dion, WieWs = dim, W, + dimyWa = dimy, (Win i)
Dean.
m,=dimW, |, m,=dim W2 , P‘—‘C’fm(“.ﬂWz)
pSm, | pSmy

Sea  Buyaws =fvie-osvpl

B = dver. o Vp s wper s 1 ot b

Rl.i)=4V| 1. ..2Vd :b\l.:;.u_._._._-_l_w.'mi ?
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N

1= € W
(S
o_o c‘r_% I . El‘?"t&m cn_\lee"of €ea (:un cikﬁz cle. !o. batre de _"J‘ oW
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]
= '—L.v|'—- "—LPVP ‘-o.,'Puw,,c + ...+ Q_lm;wlmz =0 = L,=... = Lp: leo-\ = .,.T 0mqy =0
{
TOJOS Cn Bw; (soo 0- -345Jo&nu!os)
= WnW, D a, Vit ... #0pVp + Qpert Wper # - .. # Oeny Wt =Q

OW=...T06p~ Qe+t =...0mi =0 ('I_OJOS !os Vecl‘orcs son Il)

= Sga odos 'u . Veamos ahora que 0N 3.3.4:. W+ W,
Ulew| 1 UIGWT_

O, + Uz =(\. Vit ... +/\pr4~ qu—\wpu L 4 Am\um‘ +}4,v. +...+j4PvP +/M'“ N'PM +_”4_ﬂm_‘wl~‘l=
= (l\a‘l'/u.)m + ... 4 (APWP)VP + I\Pc-\ Wpee &.. .4 AMth‘ +/Ap+t‘d'p\-\ + . --"‘ﬂmzwinz
(ComLino.ciéz\ p;‘neoJJa [os Vecl'ore& anLe,rIores => Focmon s.ﬁ.)
P Y
mE%IOIOﬂ
Vv, W., W2 <V. Soa ea,uiva’mles.. (E)<=>i-‘.))
l.) VVGV.]! u,Q\rJ\,sz\sz Uque_ V=W, FW2 (""‘*W1=N|'i-w; =>w|=w\',wz=l~"z' )
LL) V‘—L\/l'F Nz ‘{ W.n\\lz‘-‘{of

Dem. l)=’ ;.i)

/

W, +0 € W\vWw2 ; 1)

VEW AW, = VEw, €W ,VSwy, €W, = V={ofw;eu.+k,,_ W,=0,w;=0 (v=0)

iW)=i)
V=W, +W; => VWeV, Fuw. €W, , w €W L‘ Vi, +W, (exirtencia)
U|+w2

- — [ B ! _ —_ = -
Sopoagpanos  v= {w{w; => w,mw! =wamwy € ool =fol => wimw'=0  w-w,'=0

= W= Uul , Wa =uz' (Unfc;du.d)

Coondo se cu«-npc P O O YV PP Fr s D Y A
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®

K3

Jamw dlm =
3 {\’JI n W, ={Of = dim (Wialn) =0
K™= Wow, = W + W, =k = dim (w.i-wz)=3

Clim Wit Wy =dien Wi +dim Wz = dim WnW: = 3=2142 40 i(

V=wl% W, ® Wi =("J|@Uz)@ Wa

V"'\:Jn*Wz +\Wg ) (W(nwz)={0$) (\'J‘ sz)ﬂ \'\fg =<0$
%0 o o

E) K'=w, @® W, @ Vs

W\""L(en) W1=L(e1J W3=L(e3)

E) V=Hab, (R)  dimvet {(8),(38), (%), (32}

m
Sz(R)=<AeV'.A=AJ'f<v dim=2 @
L Madrices simélrl'cas

T
BR)={Aevin=-af <v  dime1 G

L Mabices anl\'timeririoa.a

ARen(f) = ara=-at—nt=-(atvg*) = - (8+8) = 213 €4, (R)

J\

o €R => oLA=—0LA4=-(o\A)L=> aled, (R)

O Gz an O )
A = Q21 02z éSz(m) <=> a2 03, <=> A= o2 a2 = a“ ) + 0.2 ( +0q9

| P . loi=o [ o an
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¢=0
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(A+A+)Jf= Atuatto At a = Aent

(a-a¥)t=n*_a¥o atoa< - (a-n*)

=Zl (A 'l'AJ‘) + '— (A A‘I. ) ubcompo&ccoﬂ J(, Ur\o.eho.lV‘t'L én %Lme)v‘tca.s l[a\nl-t%c.melftms

()= 1Y)
-3 2/ 2\3 4 2 \-' QO

&

V= F(R,R) l'oJa:s ’os LR—‘R
P={\‘.€V,f(-x)=[(x),Vx€ R‘<V
I=< {QV, [tx)= "f(-x),Vxé'fRs <

V=P@T
€;.

L <e$+ eq) X lMPOSIu&
V=R" W,oaW, =

= W+l =N®OW:

Wz L (e., —ezJea.,) — dim2
Wo=Lleg+ey) —diml
\J3=L(ez+eg) ""dim‘

ul + L\[Z = wl® wl

Wirws SWi@We

WotWs =W, @ Ws (S [o. ialerseaionde ,Ls rec,Lo.s tueae vao- n-_c,l—o. ledefoa que ser ’o. misma, )
| v —4dAC |/
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Wit Wy = W@ We <= dim (W, ¢ Wa) =dien W, e diem Wy
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