4 IEMA 6. AUTOVALORES Y ALTOVECTORES.
FORMA (CANGNICA DE JORDAN

——————

?LO' §°“‘*°\ comowica dr ecdan (3) we €0 was qu lo. watriz aseiada a ww
Wdoworga‘.suuo wmds  senadla Posib[,_-_

J=m(}.B78%)
B* o I base wads dphwa

*S Mdoww&isuo 2 africdauwent? dic\tlouiiabh B o &ormadg. per ALTOVECTGRES.
« S & Momo(g\‘gw\o wo & eshictawete (lictﬁouialb(-l B* W@ SCN“\d"-
por AUTOVECTCRES y we AUTCOVECTORES.

A o afovalor dr ww wdouwr&ismo g s 3 uu vecter V tat ot
l,é‘v) = A (V) |

Se diw qu V & awfovector asodads a A

LA MATRIZ ASOCIADA EN UNA BRASE FORMADA PGR
AUTOVECTORES &S DIAGONAL (3.

¥ CALCULO DE AUTOVALORES. POLINOMIO CARACTERISTICO
dos autovalores cow fan calcer del pofincwio caxcctedshico :

R (A) = |A-ATl

do awhdad do ver quo temewos we awiovader ¢ Rowa
MULTIPLICIDAD o e esuibe Ty (@a;q dooe = 4 =2)
EL COu]uu’l'o &crmadp poc fos owlovalorer s Hawe  ESPECTRO.
Siewpre hay Tautes cwfovaloren cwme  diweusion feuge A ovpado.

9 CALWLO DE AUTOVECTORES. SUBESPACIO INVARIANTE

Dado wi avrovalor A e cujuule de todos &5 aulevecltres asciads a A e
ve '&Pao{o vecforiod  flawnade subtrpaue imvaicute | 3 e ércibe  Naa

No = Keu(A-AT) = AXeE / (A-AT)R = OF |

lu  eondoworfiswo er eshrictaweste  diaqowzable si b diweusion
de Nag 2 iguad a Ty,
S A=0 2 afovaler, eufoucts exisie Npp, qu & iqual al Ker)

Escaneado con CamScanner



+_PROPIEDADES DE 105 AUTOVALORES Y AUTOVECTORES
DE_UNA MATRIZ - CUADRADA A -

* Ay A Kewew D5 wiswos auwiovale.

* St A0 aurovalor o A — KA ¢ aulovedor di KA,

SCA o afovalor dt A = A-K o avTovador do (A-KI),

Si Ao awiovalor de A y A b requ o (1A1#0) = YA ¢ astovader de A
SUAYB <ou sewgjaute tieueu los wiiswios  auwtovaleres

St A & atovalor de A = A" & avtovalor 4o A"

St 320 ¢ avlovalor de A — ket A # 40k W % Reue qua N4 o = Kex.
Autovectorer asodados a disknfos auvfovalorzs sou siewpre Li eufre sf

» DETALLES UTiLeS

4.- Today Qs wakrier siwétricow sow ertrictaweute diagoaalizables

2.- Los awtovoleres  sjwply (f =1) wo dow problewm paia que
A s estictowedtz  diagouadizable,

3.~ Siewpre hay fautos avtovatores (A) come  dim espacio | peio wo Sienpre
hay  Toustos” avlovectorts cowo  dim e pacio (sdle cwaude seoo
estrictaueule diagouabizable).

H- St dim E=3 o tewgo dos cwtoveclores (@ Va=(4,1,0) ; Va=(0.1,3)]

&QP"‘“{O alewlon U tercen awlovecter haaeude:

- (14,4,0) (x,y,2)=0 x+y=0 {’“3“‘

(0,1,3) (x,y,2)=0 yrdz=0 8- V3= (3,-3,1)

3E =4V _ 2k
5- Si Ve avievector { A(V) = AV — (A-A1)v =0 fteuleh i
Vo afovector si € Ken (A- A1), por @10 abewos @wo
e ol bs  avfovectoren. |
©.- TRowmon de  CAILEY - HAMILTON : toda wahiz A o miz de
su polinewio @racteiskco.
APLICACION * sabieudp que &s aufovaloces sow A=3, A=-1 4=1
calwlon AT - HAG + AS + QAY + €I
PA)=(A-2)-(A-2)-(A+4) = AB-y4AZ+ A+ 6 —S2H 5 A3 yp2 LA+ 6T = @
AT - BAG +AS + GAY + 0T = AY(AB-4ATLA+6T)+9T -

= A% 0 + 1 =[%1]

»_MATRICES SEMETANTES

M= des walrices sow Sﬁmel't}{ifgo s exisT® pue  wanlriz oyl P (1p1#0)
tad que: [A=PB.pP" |

Yropiedade, :
@ LAs mATRICES ASCOADAS (EN DISTINTAS BASES) A UN MISMC ENDOMCRFISME Son
SEMETANTES ENTRE $i —> [A= P-3: P71
@ Taza (A)- Tz (B) — Troze (A) = Traze (3)

Escaneado con CamScanner



©) \Al 18] —— 1Al= | 7]

@ A yB sou Rty — \A = pP.3" P'da
® s

©

Sou sewejouiRy u b wiswe P —— AA +pB e ie:,:.elcu,f‘a. '
@ N\"'}AB"
A = P B-p-4 't A(B) C.-) W Pc&uowo -—fA(A P &(5) P

l__l S & Qudcwo(y.suc A ® r—‘ R3 wyp waliz oasodada ew 2 base
QuUoUW (A & A | -4 2 .4)
0 -4 A |
o) lwln € watiz diageud sewejoule a A (3)

b) Clwln €& wakiz dt paso (P)
@) [3] Colwlruos s astovalere -

Pa)= A-azl= |0 0 L1 [ = (A-At (2l (1e8) 2
o -1 a-al /A 1
= (1-8)- ((1-4)- (2-4)-2) = (1-4) (#-32+2-2) = (1-2)-2-[4-3) T— 420
~ Sou simpley —y A O astricTaweul dia a0 ualizable A=3

A 0 0
3= (" g 0) .
@ JE Col wlouos s avfovectores
® = -1) = A% = '—=-O-
Nas = Keo (A ;g -}LXGOE/(A 1% = %C . ) .
(A-1I) = (-4 A -1) - (-4 1 ’4)'(7)=(°) =7 Ix+4-2:0 \
o -4 © c -1 © 2 e w

X = o Ec's iwpl. Naa
N4'4 E{\a, 0 BN"‘=‘(1.OI-1) o
o

23 -

*Nao = ¥e. (A-01)= {x€E/A%=0¢

1010y (X (9 STy-o
-4 1 -1 3)-_—_(0) = . N NAIGS
0 -4 '1) (z 0 \__if__ﬁ,/
Ec's inC. Na,o
* Nyy = Keu (A-31)= Jxe€ /A-31)% = Ot

2 -4 oy /x 0 5 g X = ot .
EEETHNHING S,
o -4 2/ \3 of G T = o

EC's jwpl. Na3
I IO Lo
P-‘-‘- : (o) A -1 3 ={V4, Vd‘:va}

Escaneado con CamScanner




(W) = 4% — 4-(4,0,-4)

= (1,0,0)
AW E O == ot | T T e ooy e
~~&(V9 ~3 V3 —- "3""('4',"2;’})"‘\“ e (0, 0B | | e e
Coscdesada, dz los Cocrd e adea d! 73
ﬁMsia(Ms\dO$ frousjermados
Bean . u B

4- 0 O
0 0 0
0 0 3

|

~—— :
m(3 8% 8y —

_?_l Callwlon 3) v (P) patc & eudowioriswio de R3 defiuide por
5 0 -y
A‘,E:M(&,BU\N,BU\N)= (0 3 0)

2 0 -4
E Calwlaumos @5 awiovaleres
‘ 5- (o} | = _ -
P(A) = ‘A'AI\: 0a 3-4 o = (5"ﬁ)‘|62A _,‘fﬁ
2 o -1-A
A3 A=3 debl
= (3-4)- (AL-4a-5+2) = (3-2)-(A7-4A+3)=0 i—:j; A=1_siwpl

]EI Colewlo da @i‘ovzci'oraa
*Nas = Kee (A-31)=4xee/ (A-31)%x=0F

2 C -4 P 0 x = 1%
o ¢ O)(7)=(Q)——)’LX h2=0 — N45" Y‘—'ﬁ
2 ¢ -4/ Y2/ O 2=

_ dive Nas =2 N\ E¢TRICTAMENTE |
Bras =4(2,0,1), (c,1,0)¢ =3 =2 DIAGENIBAGLE

e Naa = Ko (A-1) = {X€E/(A-1)x=0%

y O -4 x Lv) _ x = &K
(O 2 0)-(7‘]:(0)——} hxiyqjo'o — Na,42{7=0 .
2 ¢ -4 3 e 2= X

By = 41,01}

Escaneado con CamScanner



| 3 0 0 2 01
m (5,9:5*‘).:._4(.0& 3.0 )'—"J _P= (04 3 T R —
004 4 0 4

B*=z4(2,04),(0,4,0}, (1,0,

_I:I

A e B w ]

|

| _ 1 4
| Repetic o problews. asteior sobiexdo que A= (; 7;
o) @wlbn Iy P

b) Cadewdla. A"

c) Sub&?mios Juvowiomtes de A

d) A? N A"

) Colewila. AF- GA™+ MA® - GA® +A" - 6A® +11AZ - TA + 51

@ E Clewfosuos  fos cwtoveldores

1-4 4 %
P(A)=A-AL|l=| 0 2-4 o
-2 M

5-4

1]

. - 1
= 40"} Al = (3-2) (1) (2-4)-0

A
_{_;\2
N a=3

Won

_ / 4 0 0 ™
ESTRICTAMENTE =10 2 ©
— SIMPLES —2 D)AGCNIZARLE ~ ? W

_LEl Cadisle o owiovectores

,4=KEL(A"I)"'%;E—E/(A—‘T);:-OE I |
C 4 O\ x 0 %:0 — x:o -;{('\Cﬂ&
(0 4 O | (Y): g — -Q_x+5+12=0 _ N1,4= ;f: P N4,4' ol
-21 2 z -
. N4,1=K&(A-21)=’(E€E/(A‘ﬂ)izoé x = o
44 0y [x 0 x4y 0 N ,{ - (Bu=AAANE
' - V& = b N' "
(£33 (1) (3] mntee o mendyzs G
'N/|$= Kea (A—%I)z%ieeo/ (A-?:'I.)X=OE x =0 ey 2
(G () — woefiiS cmmem
-2 4 0l \= B i
4 140 T
A 4

© Lo subcqaauos uvoricater  de A sow fos wiswes que bs e A

Escaneado con CamScanner




-7 - = AT T A N N
° - Pj’lp 1 _ (o] Z (0}
A w43 214 372 .

L
g

/'-/( 1 274 0 )/\
® A"q = O 2!1 O
24 A_ 3

@ (A) = (1-4)-(2-4). (3-4) = - A%+ A2~ 112+ 0
KA) ~A%+ GAL- 1A + 6T = | CAILEY - HAMILTON} = 0
AT G+ AP - GAS + A4 - GAP+ MAT- QA+ 5T =
= A5 (A% - 6AZ+MA-6T) + A (A>- 6AT+41A-61)-2A+ 51 =

%3 -7 O
=0 +0-2A+ 5T = (0 1 0)
4 -2 -4

]

Seo. & =4€4 82,8 84,85k usa bose del upaco vectoriak B3 Sea § u euclcuwn’szum
de R® del gue & SO_Lb‘?- '

i,) £(e) = -22

i) 2(Es+8y) = 83+ Cy

i) g ?onowuo caracterishico df.g'l‘\eue ?\ 2 cowe mfE Triple.

W lon 2w aciowds wplicTon  rerpcto de B de! ndcleo de Cudoworjfsuo

(- 7-1) Sow §X4+xz+xz-‘0 ,
X3+ Xy =0

Se P|d€.=

b) Cdwls. A=M(},88) de des wanees dishutos,

@ Iu\”er?m.‘i'o‘ddu de dofoes
i'V) Kf.\.&A"lI) = N'\.i E_{X4+XQ+X3= o

Xnz B X3+ Xy=0 ;
)%= -a-p N
Nag= X:”L 5N42—5(041 40) (4 -4,0,00), oo/of
Ay=-®K ) e == i
Xs5=¥ T

i) -Q-(aurovecl'or) = A (ap‘l‘ouufor)’

A=-1 afovalor ; Bwnyy=4€2t=4(0,0,,0,0)¢
i) A= 4 owTovedor ; Bra, =4 €3+ Quf =4(0,0,4,1,0)¢
Lu’) A=2 ; \;},\4=3 AN

di N o2/ Esti ctounente dia%ouimbb.

Escaneado con CamScanner



@ Toce @lotar A=m(

N(2,B 8) fzuewos dos alirruahvan :
m O'\OOO 2 0 0 0 © 04 0o 0\~ O ©o O
-4-40 10 cz2cceCccC) lg4010 473 -1"% ¥ 0
Az=pP-3-P1'=| 400 014 ©c o200 4 0004 F| 0 oy Y20
-1 00 0 4 cco-10 -40004_Loo-1/23,-zo
0040 o coO0 C 4 00400 C'0 0 o 2

~——

(2] Uhdz2aade &Q tocrewan de  earaceterizadow

£(01,1,-1,0)
?(11,0,0,0) =
$(0.c,00,4)
4(0,4,0,00) =
£(0.0,1,1,0) =

-2(8y) »
?(651
(@) =
'g(’c.u"*' 2\«“(

4 o8

ito-F

CARALTERIZA c-.c%

Resolvieude o sisTew o obigusumos %,

= (0,-2,2,-2,0}

(2,-2,0.6,9)
(0,0,0,¢, 2)
(0,-1,0,0,0)
(0,0.4,1,0)

£(2a) -

Aes
—
2

2

{(en) =
¢(ge)= -2

R(%a) = Y28+
£ (&y) =

t(es)= 2&s

284 - 322

2 - 1, =
Y0n - ¢ Qu

Y69 - V285 + Y2y

R

w4

- Bar Ry

— £(-82+@3-8y) = 282+ 283 - 284
~-— B (8q-82)= 2€1-128,

—— 2 (€5) =485
— {(é2)=-€2

—— £(&s+ Bu)= 3+ &y
= ~282+ 2C3-28y ]

el aetvae Wk
Sewaciruy
o b lu(_OOJ'S

frous \oruades de O baw do posinde
(71,-3,0,0,0)
(0,-1.0.0,0) |
(0,%2 32,"V2,0 |
(0,3/2,Y2 22,0
_ (00,00, 2)

Conrdenodon 2w la bass
dz )l@:&aa{n

A= (B B

Escaneado con CamScanner



Flf

Dicgpuahzas Lo wakiz asouade ol siquieute eudowediswo -
£ (xa, x2,%x3) = (X3, ~Xxa = Ux2 %)

Auly dt wada wewsiio Az M (£, Boangs, Buw )

Necsito (4.0 0), £(010) y (00,1

*{{1,00 = (0, 6-3,4)
*§010) = (0-4,0)
* §{c.c4) = (1,0,0)
lea wordineda & & base do Uegada = Duwgs sou € wiswar  Lne

e
e 0 0™ ) .
A-‘-/M'H,Suuts,BcMgﬁ:( “1-4 0
S A4 00!

'_ll Cal wlouts &5 auTovaleres

-A 0 4 oA
PlA)=1A-AZ = [ .3 4g o [= A2(-4-4)- (-4-4) = (-4-2)-(4%-1) 20 <—4=-4
A 0 -A N as ey

3 aulovaleres SIMPLES == Esinc .a.—tul’e amgo.umblc_

K=pttB )= (04 0f=3
< (" °y
FP_I Cof wlawos s asrovecrore

* Naa= Keu A= l)-'-‘er/ (A-3)x=0¢

gy - X2+ X320 Xy = -5a -
3L (]t — e s
° Nu =)

4 O 1 x;“-5“.

* Nasa= K (A+z)=4Xee/(A+1)%<DF

U T © . S TR
X4-X3 0 = -4 e (' » ,3
('4'3 o)’()‘l):(c')—‘—)-;xq,axzzc E— .\',"_,‘-{74--”( Ny - ‘* e ¥ ”’

4 0 1 x3 C X3= 3

* Naqu= ke (A+U4T)=4XeE [(A+~43) =0}

=0 T
o N : , 4Xa+x3=0 Vq B,y = 1(04 Cit
-y 0 01} X2 |=|C | — -Xx4 =C —) hl.t_-u!, X2 % .
40 4 X3 & Xa+ 4x3 = C i
//.-—.
o~ f -
' ’P-‘-\: % 1) \
- P C /
R —

Escaneado con CamScanner



