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= ®
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nolan - %=X (105) nco € uw opencdon pois X (1as) = némeno !
(2) _Em %Lome.lnic. wels G.ﬂc“.QOE\)DS \/e'\ones conlncvmianics'
d\'{eneﬂctc.(?. H bYGas " i covcmicm-le.a
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\ s S 1 Gl y N -, ca l ‘|5 lay e 1bs

i d&-(:iﬂ{q.ab ® _Connespondencia (31.2) :

pnodn'lo escclon <arvbs - Cinean u).ﬂ..-l. Wel 1LS

adi s o b oS
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-
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- ge <Lolby = O = 1G> e |b> Sco V&*Oncs (u’e.-ls\ onloaonais
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Se £ = £, Ué.\, onde ©@s SU'J’E.‘S-PG.QDS By ¢ Ey sco
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|5 pnoj'uas Wed LU> vo sobespbago &€

= _giE C.Oh\l;t)\"\'lb LIS L A2S L, NSy einec\nmanle iﬂdﬁ.p e_nd(‘n'lc.E. Q;
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. N
LY S N e o KRS & COﬁ\BUn"U c.omPQo.-lo w’;{s Onlonoa.rmis
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* Uma. consequéncia inlgﬂg’.&"sah‘l& decs poopaiedades do

\I'Dnor}u{n esce Con  (12.2) & o C)Qsigucedcdc. de Sclr'm)anz %

oY, ¥ 1> e 1D € E Je"mos. que

1<c-.1.b>\z € Lalay <bibdy

(34.3)

jﬂmmsiMidenm 1¥> = 1ad + Nib> |, ZNe &

como  <¥\¥Sy » 0O

L (<o s Mo (1esa Masy ) » o

{a1ay + ™<albys 3 XZ¥¢siay 4 IN\*<biby 3 O

Gé. N.os v LBy
<b\b>
Ly a1y - 2\(0.!';)'12 4+ [<a\by\?2 > o
<5\ by <5\b>

comn__<bl9> # 0 -> g, (14.1)

nolan : o i((:_\)uc.edc.(‘)c eyn (J4.8) => <& \dS = o

L |4y =0 = |ay=-xibd>.,

. OPQnar)nncs 1L

Considenon opencdon Civiean A que GSSOCiC Wel tus an el >

’k’é w0S que.
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oS Pnopnie.dc.dc_s (a.y) de g op. Qincan. A assumem
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P\(\o.\,« !b‘:) = Aley 4 Alby

(1s.1)
'A(\xa») = MNAley N & B
g u‘%uchc:de_ Q.T\lne. npenadonee :
se A:0 =-> <wiAtud =0 o/ ¥ \ur€EE “ (15.2)

Ly se <l AVUS = <ol BluS o/  luy € E => AR

e -(;-cin G i%)uchc.dc ccime —> Lu\A-B\uy = O

| Eq.(15.2) o A-3 =0 - A= {3,

: (ngggg{g‘g (LQ%;’bgicgg‘ 1 Simi Qon Eci‘. (4.2)

(AL B) 1Yy = AlYS 4+ Bid> = (B4 a)1Y>

Chnylks = Holpwbs) = N@E G (15:5)

(A®Y ¢S = A(oid> )

Le D nan que , e %mc:Q.. A # QA : opesadones Ae B

noo Co mu{ am

L> [hk?)] = AD - 3A : Comu'lac)oﬂ er\'lne. 0ps. Ae © (15.4)

by g Ta B0 = ops A « B Comu’lcm

' Pnopniedades aﬂ%ébnims dos _cowuladones Ntni(ec.m):

-

LARY A IR, A1 =0

LA.AY =0

A Bie) = sl i [ael . (15.5)
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[AB.Cc\ = AfRc) + LACID

LA, 3¢l = JAa@elc + BIAC)

(16.1)
[Alecl]l -Jefaml-1loleml-0
'Ven'.(;ica-se. que Se openadt)nas Ae D sco 'kc:is que
[A.taed) =@ 2a0)):0
L JTABY] = w D TAR]) . ne z* (36.2)
LAY 2 = n A™ TADY)
- dada um cenlo opencdon A, € possivel@ de.{inl'n o
opencdon o™ alnayes da sehie de po*eﬁncics=
et o 1 v A U At AR (16.3)
2! 3!
o9 po‘niin de (16.3) , veni {-.‘ca-sc o ideh'!idcde:
aA -%A
e’ e = B 0+ NIA®Y 4 N TATABY) 4+ ... ; (16.4)
2!
ye R
‘VU\i{iCG.-Se. que se openadones A . B sco tais que
lataail-]o mad\l:0
B V2 [AB)
L oefe® . o MEY e (16.5)

Eqs. (16.4) ¢ (16.9)

exe’_mPQos di(enawc:_c. endne as 6@oebnes

nomence e de Opencdones ..

-

Obs.: vele. pa. 34 p/ dedalhes dc,g;ch'o (16.3)
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. Ot‘beno.c)on inJenso,

Considenan 2 opoenadones Cinecancs A D dcis que

vy = Atuws e lwy = R (\1.y)

Al

e B & o gpenar)on invenso de A (e Vice - vense )

nolan Eq. (17.8) @ 1v>= Alwy = ADB VS
lus = Biv> = BALWS -> AB:= DA = (1\3.2)
Eqs.(l?.ﬂ e LT 2y C)c-[-:nignis e.quivc.eenn'les Op. inVenso :
ﬂo-\or_a'o A Sl OP. inivenso  OP. A
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nolan = Eq. (172) :  (ABY(ABY - 1 )
A () 2 B (AR = AY  (w#d
&) (e ) ; (ABY ' = @t A

Obs. . se 31 N*' —> ignica soluceo eq. AlYS : 0 & ¥y -0,

o.Coo OPPACdnn A sob bnes,

podemos escneven ¢

_tilibra] <ci(Ara>) = (<ciA)ra> = LciAlo> (87.4)




—t

Eq. (174) pode sen udi @izade er definin o bna <ciA, ie.
\

sgb o bno <cl

a_acao do opencdon A

b ,PﬂQPﬂigdade.?a O.Q%e'.bnicc.s (19.23) assomem o {on.nm. 5

CYV(AD) = <KdIA + <4108
(Y L(AAY =y (<din) (18.1)
<Y LAY = (<¥IA)D
+ Pnoduio ~lensomc.0. de dois espagos Va'{oniais;
Considenan Z ¢SpaGos ve‘!nm‘qis €y e E2, dais Que
* dim €3 = Ny fluics Y s base
Se 1YY € €y => 19> = 2 O lUihY (18.2)
*dim €2 «~ N { l\f\.;(zwt * base
Se 1N € L2 % RN = 2. bf WIS (183)

\

indice p/ indicen €SpaCo \/P_(om'cg G.sS0cicdo.,

(2> € E2 , 3 Ve.lon.

> o/ L AR E E e

(PHSE IX(R>Y € € = pnoc)u'[n {ensonicl (184)

de 14y e \X()>

-

Ohs. : ho{aqnés :

L (DY @ IXMY = [P IX(YY = 1L %(2)Y

(tilibra




. .

il =Ta! r)\‘:anie.r}c:c)e %

R AR, @(\l'ﬂs(?)3 4}#.1')‘2(2.‘)5) =

= 10 @ (i) 1Py @ (e Ixetzry)

= A (12 @ @)+ p (1ew>@ Ixaw> ) L vw €€ (39.)

: (M@iuw 2 (P2 0y ) ® 1x()

= AN 10> @ @y ) v o (19,00 @ m((zn) (19.2)

Ege. (18.2) - (48.4)

{ luin> @ Ivy> § - hase eSPCGo velonicl €

Jim€ = Niyn2

" Eq. (AR4) pode Sen escnide cowmo

LOOY XY > £ PMNS® 1X@Yy = ), aibi [win> @ vg)y (325)

I'j S

————

s 7

Coe_;'ciqn-(cs e.mPcnscfu : Pnndu‘[o dos Coe{icie

de ‘falo_. Eq. (149.3) , caso Pm‘ll’:(‘_’uQﬁﬂ- & fni %MCQ’ pl 1> ¢ €

¥ v 2 Gt S 6@ lvptans (18.4)

J

(D&It;-{ﬂi(:r‘:'r; : se 1¥yY € & nab admile. VMG expahsc'o dn ~la:‘:oo

(12.3) = 1¥> e om es‘lrdn e_\ﬂancnl'\c:c)p

(detelhes e Pos‘l?}iior\‘.)

cclon -

|

Cowo essc_oponccco esic dc’.-(;init)t: e By o B2 ¢

ossivel de{mi-ec N0 eSPaco velonicé Es

tilibra)|




L L

phndu-lo escclon enlne velones 1M1 e 1IN

CPDIXE@I N LIXD Y = <L TLOY < X@IIR (D (20.3)
;C_Mc)_ma_o_p_enac}on Cineon A(Y) da{;mdo evn £, e
T " v L&A " L €2 4 ltmos que

) A LEM NS = AW (1) ® 1%()d ) = (AWM ) @ 1X@Y,

e pc:w(chQm, Se AMWIPLINY = 1PN

Ly AW ILD) XD D> = 1@ (D) XY (20.2)

Ge 1¥y : Bq . (1a.4) = AMIYS - 2.-\5 Cy (A(nlu;(m)@w\gtzw

(20.3)
simifon P/ oOp. B3(2),
(i) _se. C = AW ® B
L e 1P %Y = (AN © Ba) (12> @ 1X@Y)
* ( AGYILIHS ) @(6(2)\%(2\») (20.4)

ﬁn-ln.n: Eq. (20.2) pode Sen (’_SCAiJC- Cowmo

AM LM XS = (Am@lcz))l@mfx(z» = (\Amu@cm)@ LX(2)

B(2) 1P x@> + (1@ B@) 19mxmd = 191y ® (B2 1x(2))

/_ apenadon idendidede

(tilibra




w2

Ex. - 2 spineg S = Y2,

+ Diem € = 2.2 =4

bose espoco £ : 1EWM®IEE> = JEWELIY & €M, ER) =2
onde ST | €YY = SR EGHIEW> ;  {:3.2
L hase @ [+ OSE 1+#2)y . (A Y@ 1=, (-OYE 1 +C2)> |, (DO |-(2)>

OWw |44% L4 =5 (-4> \-->

POA'IfCuQCL i A \ - Pnn‘lt'Cueu. ;2

2 "!&mns OIUE. C;

(Y@ I@)LEMS @ Le@S = b €W LEM>® 1€ ()

(3 @ SZ2)1le> @ 1e@> = fTa KEMEW [EM> @ L@

a.e'{enﬂa‘l\qo.: Sfl E(NEY> = Y2he) lEM EM>

E 82l €EMED = Yo h EWME |EWC (YD

Se [ LYy = X ls> i}i-HI-(H» cE &

W

A X (2> = »ali(z)> 4}17_!-(2)5 c £2

Ly | Q@) XI> = Xyidal4ay 3 ‘M,qu—‘? *{Mskz\‘*> ",.Ul;l-iz't">

CasSo %enaé. (19,4) ¢ | ¥> = oll4sy & ple-> » Tl-a> & $\-->

-

lenbnon @ Se oS # fs\"

b 1Sy &€ un e_s_.lcc)o emo‘mh}\c:do

(tilibbra




el S @

E.xempem. es'\c&dns e_mancﬂhcdos <

v by = Vg (1a-> - 1-a>) . aing@o.lo
: (24.1)
Lyy = 7 Ce-> % 1say ) 8 -lm'?ealo
" openadon (.:\r}dﬁm-lo T
Lewdbnan definicdo opencdon ac)JunJo A, Eq. (73):
Ch AMYY) = (A% YD - (¢ AY)”

eva lenmos de dnas e Wels = (Y LAY IS = (‘.\"lu; (21.2)
idcnligiccxﬁdoz < V&>
L> nelacco Ldy = AYY ¢ <d| - <A (23.3)

Eq. (23.2)  de \[inicl.c:'o op. o\djun% (heami dievo r_oﬁju%cdo) At

do_openadon A

'a@.lmwa'\iuat considewion 0p. A 14 que (&> = ANVYS (&) -

dados as nefocois 19> > <Pl e ¥y <)

G {lm de se esalebelecen e qua.Cao Conne,spnndmﬂ{e

o (4) no espaco Aucl EY, define-se op. A' 1c2 que

<@l = 4‘3’\)&*:

Veni{;ca—se que Se A op. Cinean —~ A' op. Cintan

como ShIE'S = CPBY - <hiatidy - <AV L Eq (202)

tilibra




R LN A @

- Se A A - ocpenadon A ¢ auluac]‘}nn'lo oW L\@nm'\licno

b Eq (202) :  (VIALY'Y - YA gy

en pon-licuewx L Cd L ALYS = <YL A SSYY s valon espedo

(AY =<dimiyy e R

+ Delinican : openadon heamidicvo A & posijtivo C‘]E.-(‘-in\'.c)o Se

R/ ¥ \¥S> E E

<H1IALY> »0 (22.3)

-/ _0D. heamidicvno A PDSillVO c)e.{iﬂido: \fcni{‘mc:-se. que

1<alAIbY\" ¢ LalAlay<bidlb> - o/ i oy by € & (22.2)

Eq. (22.7) - c(\jeﬂenaeazcc,c.?: de C)tsi%ue@.dcc)e de Schuanz (3.1)

viotes s B¢, (2220 & A=1 = Eg(3.0)

-Vmi{;ra-sa que G i%UCQC)C:C)t. e (22.3) ,ie, <YIAVYS>S =0

s A - o !

- O penadon ur\i{G}\io;

Considenon openadon finean U 1al que 1 L™

Se Wete Y s Opmadon U ¢ ounitdnio

tayg2d o WY ¥ B ed =& Jte g¥ig = | (223)

Obs. = OpPS. onitcnios podem Sen Considenados cowo

tilibra qe nenclizacoes de nOmenos € de wmodulo 40



T @

PnoQniedade = se U e V ops unidchios = W = OV - op unidénie 3

oodan : w™t= (ouYyt = vt - vrpt s (ot W

o ; *
Eq. (17.3) Eq. (82)

Se
IAAMY=0 (23.1)
nolan se A op. hen‘rni'lic.ﬂo -~ A OPp. noamcl
Se U op. Un{io&\{o -~ 0 op. nonmal

coaitenon 0p. ggb;-lgm' o @ ggg)gmgs esyeven

B =Yoo B & V2B A Y - V2B L (Ba®Y) + (-1
z 27

By 1+ ¢ B2

4+ 4
Camo Oy = Dy ¢ B2-= 132

b |3, ' 1 = [Bi4iBz By-cB2] =-¢c I8, B\ +¢ 1Rz, B\

= -2, [, ®2] > e 183,821 =20 = B & op nonmdl.,

" pnoblevna de awloua@ones e _obsenvaveis,

Considenan opencdon Liviean A ; se

Alwy = G l\uy 3 (23.2)

1dc.ﬁmf,a-o o v auiloveCon op. A

fuy G_u{bue_lon as50¢cia0do dGo GLU"OVG.-QOH. (¢

Ltilibra




pecc Bt ofloe @

V'\OLOA I

- 5o WS = 2SN s NEe G

by Ay = A(us) = ZN(ALWS) = o (Diud): s

L se (uy - au'lovc.lcon op. A associado ao auloucéon_a:.

L"“ J\J’3 = "lus " " " " “ 7 “

T _Considenan. ALGIS ey S E L R0, B) @

Ly consuﬁ“o \fa{one.s eiﬂemmenie i“dcpe“dcnlc:

Se | ¥y - _ZC.‘\LL;‘;

1> & cxu-\ovelor}

L AVYS = Zici Awy = o Zicilwiy = al¥d : op. A ¢f

o_u'lo vclon a

Ly jui> : hase SUbQSPGC:O dim = : Sgbespcc,o do

Clu‘lo vwelon G

dc.{iﬂic%c:ni se N=1  coulova@on G e’ ng'g—g]egg_nenc.dn

Se. sl 3 \'a v e deaenencdo

0)s.: Considenacoes anc Qoacs v6lides P/ <UlA Q' <l

hipélts&: op. Cinean A & heamidievo . c.c., A=z A

Ls pnopniededes do pnobee,mcx di. cistouaOoriess

(1) {odos os acviovaloaes op. A Sco X .

b (24.3)

(i) aulovelones associcdos a di{:ene\n"es cudovaCones _scio

Oﬂ'lo%omis ;

tilibra Jinos umaflc,m (i) e Cit)




s @

(i) se AlwS = aly  —> ZwlAlwS = aadwluS

Ba (202) : <UWIA' WY = <l Alwd = <utAlus’ =~ <wimiuy € R

Como  <ulus, € R =~ ae®@ )

Py R IS S GRS
bivy =Y vl A - Bev)

Avy

wi®

Ly (VVAVWY = Gviwy © o 0:=(a-5)<viuy

<y LA TWY = Buvud

Ly ce a#b —=> <yiluy =0 !

Obs. : se avlovelon o ¢ deaenencdo, ¢ possived escolhen owm

(nnjun-lo de \/e.‘lones einemme_n"e indt’.panc)en (=

luis dc@ que <(WUilWi> = &ij wia o paocesso de

Gn-loqonagizc.c;c:h de Schm;dtt,d.a.. & PossiueQ CﬂnS'\nuln

Uma  base onlonoamal pr o subespago do aulovalon a

( \/e‘gch Sec. V.5, Hessiah) .

_’Q:{inic.lcfo . Se oS auloua'lonas lwi> do OPercdon hmmixicno A

& U COwhun‘lo c.omPQe.-lo de velaones L&, Uma

base RL_O espogo velonice & — op. A ¢ uw obsenvgued

op. A ¢ Om o5Senvavel

expnesscu que indice que

-

{nicicl : consideacoes sobne Pﬂb\i}éinﬂ.

tilibra




el

3 @ﬂm&“ﬂm
)

Considenon esnaco Jdelonic® &-350%
L Subespac,o camsl:eemen‘lan ao

" 5.
R/ u>E E | d e vros que
Eq. (43.9) ¢ ju> = luws> 3 Vs> ; \WUe> €S e |0 €S (26.1)
/ Z Pnc}\[].orn—n LS no subespago 5

/ 5 h v u "
>

Como G Conﬂe-'bpo\ndéwnc.lc emlne. luS e 1Us> & dnice o Zineon

b5 d:.g; ne-se O Qpenadon (@ineon) de ROOeCco 0w rr:ggnﬁle.'lon. Pe -

/\)slu.> = lus>y (26.2)

pnopniedodks :

[@h /\)s € U op. hmmilic‘m

. W s e WS E B, {emos que

(w1Psivd = <Uive> = <Usive> = dUs\Vd

Pe Y Eq_,(_';':.'Z)

o A <y B R {emos que

-

z
Ps |y = ,\35 (’Psm») 5 ?slus\» = |ugd> = ?s.lu.$
- 2
cowo  [uSy e cmbijmomo > Pe = s

tilibra




s ool o

(1ii) &u‘{OVoLQones ?s SO NS

se Tal¥s-pipy > (PI-PNI¥> - (pF-pIW> =0
=0
Comg \¥> #0 => p- o0,
" |
nolan :  se Teids = 1Y - ¥ € S suhespego do a-onaQom i
Se P%‘\k} = 0O . l“}’) c -S % i 0 T {2
(iv) &u'\o\loltOnc.s ?s. . Con\"\lun‘lo C.Omp@e‘lo de va'lom:
R/ Y \us> e & | er\mos que
lus = lu> v Psiud - Psiwd = Pelwy 4 (1-Psdiuwy (27.1)

WD‘GH 1

T
- P (Psrw) = Phus - Psiws : Psiws avdovelon B, aulovelon {

- s ((.l-?s)ltn) : (P Pediwd 0t (1-Ps) jwy " "

g
= ((’u.;@s\}((b?)g)luh\’ - P - Psiwy - (0]
L> Eq. (22.0) + oolovelones Ps = bese p/__espago vedonice g
"pEnopniedades (ii) o Cin) =% pno\;elon Ps & om obsenvéyel
Ohs. Ven;(:iCG-'S& que ("yoria" ) se opR. henmi‘lic\\no P e lcﬂ. que
P P o op. P & um pno\i;e_‘lon. (27.2)

Ev.d 3 rowesselensia bgyie ® 03 dovers o X

Ket low> de.{ine umn Suvbespaco dim

p/ X \u> ¢ € | dewos que

tilibra




sl o,

luS = laS + 10as 2 Lq. (26.3)

\ Pno\!ieco:o luwy sovesSpPage de.{-\mdo poa \o>

= XMlay 4 lee> | NEG, Rois Subespaco dim =}

Ly ZalUYe= MNLolad 4 Zalle> = N:<o\wd

[ NS M
A o
Ly 1ws = Slod = <aqwd \od = jos<alws = Pa 1wy
b e = \owial - pno\ie'\on 5ubespcco C)r.-[.‘nido poa 13> (28.8)
( Ve.\'.l'& L.',Q‘ ('5..‘.\)
Ex. 2: Cov\jm\'\o de va'lor\es on-lonor\mc:is PAS, \25, ..., m> E E (e,

{mMiny = Swm.a

L> velones \m> : base p/ o subespaco Es€ € . dimEs=

(]
Eq.(ZB.ﬂ > P - J lms<eml pnoj,a'lorl ~ quesPnco £s (28.2)
m:..'l
3 LA elones
Considenan : Vi - pnodo_lon associade QD Sudespago &
PJ‘ t \| i 1 1 EJ'
| I Pd' & __urn pnoi‘e.'lon Sc LP{.?j—l’ 0,
4
nolan : P! - (PP =PT Pt =(P-; 9'\ - ?\P\} = P
Wt L \* [
e T .= *‘—*T?i.‘?jl=0

A/
P*- ey Eept = PLP s TP«

|Eq.(2?.2)\, P < om Pno‘gq-ioq

tilibra cobespaco £ij associcdo G P - Eig=- E:NEG



scna e oo

: Q co svbespaco € se PP -PPi-o0,

considenan 14> € €j e IV ¢ E;

L> pil+>= R -~ ?ECP‘\:\‘&>)‘P{(U§'>)=O -30.’1311'-_0

3 Piids = o

s Laon. VU\n{iCG'Sc que T"\:@;z o
Giiy P-%49; ¢ paojedon e PR -P4Pi: 0

nolan : ?*:’Pf~?*é._ ?HPJ'*’P

T
P2. (R PI(P e P) = Pf« PP v PR+ P - P
J o W d o J

| Eq.(222) . P & (wn pno‘ge.Jmn.

Yo & = E;: ®E;

<

subespago Eif associado c

0be.: nesulicdo Geime pode Sen %e.-nenaQizado pL

?=?3t?2* -—-*(PN ) 0 nde ?'Pd 2 D . \'.\73=.\.'2......M

violan : £q. (28.2) pode sen esmilc como

~
Pe = Z, ?m s P = | i5Lmal 3 Pno\}'e,'\on. ~ 5ube.spc.clo Em
™=
dtgih\do Pon \m>
Pon P =
oMo vy Py = 1M dmMiN><al = 0 p/ m# YL
M——e—— ¥
o
~n)
Ly £ = Ex®@EL®...O€m ¢ dim€s = 7 dimEm= N}
m=3

tilibra




Y S A

* Ohsenvaoners ¢/ gspadno dfscne_'lo

considenan op. heamitiano A C.oios QU'{OUCLQDQCS sao

Os,Q2, ..., Gn,ooo C.O\"\\l;un‘lo C)is-mg;lg 3 tepgclng djsggg-lo
> En subespaco associcdo aa aufovalon an
Pa_- Pnoselon " subespaco v ; lembnan (24.3) :

’Pﬂ?m ol S n*-m'!

Sse Gn nda-dc&e\ngnc.do : Pa: 10¥¢NN

(30.1)
L1
S Gn da%e.nenc.do: Pn = i Iy Ll dim€ﬂ=%ﬂ.
1z
Ls ©a = an Pan'&lOO associcdo subespc:.:o
Lol
EA = Es@ Ez@...
%) se op. A & om obsenvdvel -> €A = € e
Pa= 1 Po = 1A : JeComposicad de_unidede (30.2)
1%
oyt O.u‘lo\laeones de A
un
Ec!'gu.,(S“.fJ..nI e (z0.2) : ,\)A = Z. Z INnéyLrnid = 1 np_{gec,gb d.«; (30.3)
: o~

Compde feza

(#) £q.(30.3) ® <aiimi> = bambij

Ls Vc.‘lones‘ iy C.O\"\:.juﬂ‘lo c.omp@do w.lones oqiowonm&is

( base onlovonmel espaco € )

nolon

-~

e/ 1u> € €

LS * AlURS ¥ Z_ iy enituys = 2, <aitw> Iniy (30.4)
“ge Qv ﬂo|l:
Ltilibra




S S @

op. henmi-limno A Rode son esmi'lo cComag

A: APa = AV = A2 Pn =~ 2 Alais<nil = 2 aainiy<ini)
- n.. n.c

2 Z_ Gn ( l lﬂi)("‘b\\) =. ZCLn?n,
e i o

™ :
Ls A = 2eanPa = D io.ﬁmi.um\ . decomposicgo (33.))
i

i}
g_ﬁpo_c.# ne 2

0p. henm.'-!a‘ano A

no len Eq.(%s.ﬂ: nhsenvavel A & Compeelomeﬂle do.{-‘mdo

Imeo sev cow\'}un‘lo ge au%vo.@ones e au‘lOUe‘loncs :

: Estl:mr’oc c_on-l{ NLODS

Ale o mo\me.n-lo_. considencwos Que dimm € = NV e {e€ que

V< +00 oL N =>4 (eanumendved)

&ﬂ'lnp 'lCh'lD. & necesscnio considenanyms O Caso

N =00 (fnuwmencveld) , pois he¢ obsenvdveis , e gt posicco e

mgme,ﬂgr que gpgcsgnlgm LY géggc:‘no conlinvo .

ideia. : considwon o esPaco condivuo de vpodo OﬁéQo%o

ao espaco discnelo .

NeSse oS0, ¢ YNecessSonio cle.'(anmiﬂcm o cquiva Qenle— p/

o caso continuo das expnesspes obiides 9/ o

Coeso diSc.nc.-lo y

eSS cquc_ ¢ nec@izcde elncves das SUbsli-luiC,oEs:

-

[ — 3 (34.2)

F J(ch Sup —> $(3-3')

o

tilibra
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D)

- Considenon V3% € € . D indice conli\nuo et < ¥ o

a condicco (107) , & espage \:o_lunicﬂ. Qineon , assume a

{Onma .
WS = J(d3 YW(2YI13IS € E .5 2D e C (32.))
Ts
lwd = cowDinacco ivean velones 1%
Se ve_{onts 13> € & -+ bese On'lor\onmae. RL_cspcGo £
by 317y = Se3=3") : cowdicco de on‘lOnonmce{zccca (22.2)
pr / 1¥> € & - Lo v )(d’s Y)Y 13> - FGYEC (32.3)
* Covnpancn Eq. (413)
: QQQQ&SDOﬂdéY\C\G ha- el (15.2) =
Ly - (ds L)1 > VA (d’i i) <3
) )
Pr\DrJulO esceCon,
se \¥y = J(d\ F(3) 13> e 1Py = J(c)w’cn\w
Ly  <Piyy = desdx’?*(mu‘\wvbu) = J(ch LY F ()
§(3'-7)
(32.4)
(" 2
e pon‘liCUQm AL )d‘c | #(N))
nodan 1 <3V PS = J(ch’?u')u.w) = ¥03) (32.9)

(tilibra




A @

. considencn pbsenvouel A {al que

AIbS = QLY L: indice Cc)ﬂ-liﬂuo :
Gy @ {uv\go(o wonolbnica € espe.c.lop Coﬂifnuo (23.3)
Como velones 1v> : base onlongamel py espago €
by  ¢uivy = S (-2 e /IDn % (du loy<sl = | {8%:2)
: nelacco de c:owp@mlegg
R/ Y ¥y &€ E 4 e wos que
S = A4S 3 (du LU LVIYPYS - (du *(u)lu‘: . _Componon
N 1]
= # () Eg. (30.4)
0 Op. hermitieno A pode  Sen esmi-!o COwo (VC£& Eq.(31.3) )
A=1.A = (c)u Ay Lol =(du G\ VYUl dccompo‘iiccb (33.3)

gspecinc@

oR. \"-mm\'licn_b A

* Ceso %tnae 1 Considenan OPp. henmi'lianb AL tspec.‘lno

po.n‘lc. discnele e Pmlc c.or\l:v\uc..

i 3 d,-lomo H s as{ados Qi%c«dos (diSmc.io)

" de e.chlhc.me_n-lo (Con'lfrsob\

Ly bl s o ame i s ¥ el T L

=12, ...,Qn
J
Aloy = ato)lo>s - Yy ¢V € Uz 2
{0, ilvo, (> = gn.mgi.\i} (LIL'S = B (w-Y)
ZyL, Ll LY = O

tilibra




_4 7 (39)

nelacco  de Cc)mp@a-le.u.:

Uz
In _ (
Pa_: Z, 2_ I, cy<n, L) 4 du 1uyd<ul = (34.\)
™ f:l J
PIAY
oY o ¥ & &
[ l)z

Ly = 1.1y = Z RAPRINAR IR J(r)u LUS <LI¥D

n, L
Yy

<

vz
A=L1. A = 7 Avn,usdn, b tJ(dUA\mun

L
L

Uz ('3([.'2)

= L Gn YL >4, L) J(du G.(o) Vuy Lyl

n, L
(=Y

Obs. : openadones posicco e mowmenlo discudidos Cep . VI , Hessich.

+ Funcoes de opencdones,

MANGHE Goe.. tledio. (ivn cento opencdoa Cinean A, ¢ Rossivel

dt{iﬂin (o) mPenC.C)nn et . EQ‘. (16.3)
e 4 (ve@ deding n F\ cct

opencdon A
-y

considenon guhqoj: F-=F(z) que adwmile uma cxpansco

e _Senie de po‘lér\c.ias e v UYn C‘E‘/\‘IO Aominio

co

Fzy = ) faz" (34.3)
n=0
o
> delinicen openadon F(AY: F(A) : s G K> (34.4)

w4

Z C.Oc.{(c{emics de (34.3) \

volan openado n ot (Eq.(163)) & dc.{-‘nic)a

tilibra Covno (24.4 )




— @)

-\'\ipélege-'. hpenr:.r)nn A & um o':senuo‘wef»;.

nesse caso, temos oolna possibi@idede pr definin op. F(A);

L> deliniced Openadon E(A): F(Allay = (o> (35.4)

neton: - viesse cago, nao & necessdnio oliCizen a CXPGNSEO

evn Scénie dea l:uquab €= F(=z) ¢

z_epeson op. A henmidiano , e aencl , F# FY,

Eq‘, (35.) > se¢ \a> Ow'lovelon. op. A —

L1 L] W " F(A}

V’U\l[:lc.au'sa quQ. (VUDLTP.L‘.) =Y 0s au'lo\/e.{ones Obschoce A =

= ado\:dom’_s 0p. Cinecn F - E- E(A) .

considenan que o decomposicab especine? do obsenveyel A

¢ dode poa

Vi

A = Z o lny<<al (CJU Gl LILY) : Ec{‘ (34.2) RL cs.Paclno
n

vy distn c‘[D NGo - degenquo

Ja
L F(m) = 1-F(A) = 2 Flan)inven) i )(du F(aw) 10>¢w)

oy

3 dc_c.om;ImSic;c.B e.sPe.c:'ncﬂ op. FIA)

tilibra




sl

" Obhsenverueis que coseia s,

Considenon 2 obsenvaveis A e © dais que.

AVY> = a\¥> e B¢ =

bivd {_hipél.e.se.:t.spec.lnos dl'SCne.'los)

Ly A(‘Bws) » A(51¥y) = obl¥d

B (A ) = B (cl¥d): ablyy - (AD-B3n) vy = [ABI14Y = O

> ¢ aulouelan IARY </ ou'louceon 2

9 {clo ven';{lcg-se_ que , p; Z obsenvcveis A e 3 :

(iy se jABl=0 - 3 pceo menps Ume base Cowum ~ Ae B

e (“vouLiav)

(36.1)
(ii) 5¢ 1 bhgse Compom ~ obsenvcyeis Ae D = TABRY:=0
VG mos vmigicm (i) o ncsulledo Gy send dewposincdo o pos-lmiom'
Considencn AlGn, Pm, L> = QnlGn, bm, > 3 t=42 ..., 9am *
Blan, b, > » bm 1Gn, b, poss(uce Jeci enotescencic.

Sube.slnarlo ~_Qn g bm !

(36.7)

ks A(\Bi&n.bm.ﬂ.)) = A(\bml&n,bm,t‘.‘ﬁ') = Ctnbml'Cm, bm,t'.)

B (A lan, bm.iv) = 3(&(\ \Gn, Dw.i>) = Gnbro |Gn bm o

Ly )-.A|Q\\th_bm,i,>'-‘0

covnn ¥ 1¥Sy € £ pode Sen equwdido em '{emmos de 1Gwn, om,c>

> O TABRTWY: O 145 onbidnchio [AB1 -0 °

.
-

G de.céenmesc.'encic:. e (36.2) por}en\'c:

e PALNCIRID, Son

Newovide, Covsidencndo-se Oy {enceino obsenvcutl C

tilibra el que [ACY= I B,Cl= O »__nesse ccso Jcmos




. @

Alcan, bwm, Cud> = CGnlCn, Dwm, Cu> nolon + con‘hun-{o de Q.M-louagons(
Blan, D, CxS = by 1 Gn, B, Cud Gn, bm e Cw dc{inem
ClGn, D m,Cuy = Cyx 1Gn, Owm, Cu> U Unico ceemn’\lo

de 9Ycse comom b

b gc{micg'g i g_cm'}“glg CQmPQle de obsenvcivelis que Cnmnlcm . '

c:;n\aunln de obsenvaveris A B.CD, ... W dais que

IA DY - TACN: [B,.CY- =0 ¢ 1 oma dnice bDase

Comouwn  GSsocicda o esse C.onjun"o de odsenvdveis .

+ {egnic de ne.pm.se.n‘{ar_ab

1deic s \/U\EE(CQA que, deada Lwa r_g\-lc. Yose RL 0O _eSPhGCO ve(om‘oe E

velones 1us € € e operndones A associcdos ao espaGo £ 0

poc)em sen eSmi'Los cawmao ma-lan:.s

* inicicl - gggg;g}gﬂg.;p’gs Spobne mo{nizns {ini!cs

considenan melniz Auxn

A.‘\\; : e.ee-mc.rtlo W‘\c{niz A

podemos de.flini n:

; ¥
Gy_elniz Coﬂ\kua&d& Avisn s (A*)iy = A

t .
(i) vl ‘lngwsp os‘lc. Axn ® LAL)i\'\J = A‘}L (»3.V

»
(1iv) 1\ henmiticwe conmuacde  Alnsn (A‘)if - Aic
d O \J J

OPU\CLCIOES GQ%@'bni cos i

Lia muQ-lipeic_c.ccb pon cle M, XEC 2 (AA)ig - )Ai\‘g

.. Soen. Cox Ax Blos Ly s R s '\3\'3 - z
A

Wi wmoldipQicecéo €= A B : Cig= 2 AiwBuy onde (37.2)
=l

Cuxn ., Ane% e D Zx

tilibra




sl il

\!c_nlgi(‘_n-se que : (A3 = AFL Y (AR = At
(As®)" = At gt (A" - @At
(A ) =AY @ (Ad) = &'

L) pnoc)u-lo {ensoanicl C=A®DD

Ce Auvxn e 6\4\'::\3’ =~ CuM x NN [ Ci\&:\sf.t A\J {3\«’&

(38.3)

- C0Nnsidenon CGSO pan‘lic\)em + malnizes O ondew N

W TaA=2 A : dnago melniz Awxn

=3

venifica-se que T (a®) : Ta(BA) (28.2)

Ta (AR = Ta(cA®) = Ta (BCA)

(2) det A dc‘leﬁ\miﬂr_‘h-{e_ A

v’enil;ic.c.-':‘ae que det (AR) = delA - det

v

(» _ wmalniz ida\nJidcde 1 = I.‘j - Sig

(&) \-ﬁc\lniz cov\s-\cﬂle A=5N1 ; N EC

() mo.-lniz dia%omQ A e Aig*o cpencs se s

[« T

verilica-se que se A-Nlwim = ¥ B (38.3)

(e} woodniz iavense A & s AR :=BA=Yy = At

Se det Ao > I AP

ce det A=zo0o - A ¢ Uma welniz siﬂguem

tilibra




ol ol

VU\\'{-‘CG-SQ que. (A - (an® (A (' oAy e bt

e (ADY = A

(&D) se  AAS Ahf\‘5 e, Ab= A -~ A mc.'(ni'z on'ln%nnaé

Q'O =y e, U0 = U yrelniz oniddnia

() se QU

'vemgico.-se. que se  Apxm & owne vaelniz sanau(’.m

by 3 opelo yhewas wwn VQQH colune W dce que Aw - O (33.1)
- considenan A e D mc.*nizc.% O ocndevyn ™ -
EQ_.(?:%.B\ => e 4 M\ %oQuc,c.'o CQIUQC;:(} dLL(A- Rﬁ)\' o)
L, 1 velon coQuwna U -‘cﬁ’. Que Aw= 33w
Cas0 pc.n‘ticu Con D=1 ¢ se I N solucco equaceh
det (A-%3) =0 : eq. seculen (39.2)

da mo\l nz A

L 3 v‘tlon colouna {cl Gue Auw=\w

* Sobne mc.-lmzc.s onden in{imizx.

cyn pPAINCipio, A4S de {;niqoi'a/pno‘c)medcde.s Caso N <400

cedendidas p/_caso A =400 enumenavel e

pode.m sen

‘nuynencue &

nodan: se A(gq.q) |, Q3¢ g.q € Qe » clevnevlo ywalaiz A
B (q.on " X u D e
L= N =
qz
b Clg.q) = (CJC!" A(.Cl.q"] G(Q_".Cﬂ : ele memlo » _Componon
41 malniz C Cq.(a7.2)

tilibra




s lfp B

se Atg.gny = () Co(c;‘-cy) ~onde geo@ e € : Ad owme mclniz

dicaoncé
Q
Se W(gy : Compom.nle. velon 6x@ina w e V:Aw
qz
> vy = | dg' ACq.qN k(g = G(g)Ww(gq) * Campone_n-le.
P \/e.lon cofunc w

Obe malniz invensc » # caso N <As00 , AR =4 vep necessanfamen/e

- BA- )

Le mY nan de.g.'ﬂ".ccfo ‘ma-ln{z ivnvense : AR= BA -\

'Q&Pﬂ(’.%@.ﬂ"&f_nb de valone.s e._openadones pon wednizes,

Considenan :_velones 115,125, ..., 10> : base espago ve.'{o-m'ae £

€ n pon'licU lon , In> aulovedones obsenvavee & -

QN> = qaind

Levwn bnon Que

Eq. (%0.3) : Zaim> * Som e ,Pa = Z. ity <nl = 3 (40.%)

145

b pode ymos C..{:_{me.n :

V&{OHQS vy Yose da ngp_ge_se.ﬂlr:r;a'b Q %

Eci‘ (40.\) : egs. -](undamem'lais de. ne{anesahicqcﬁ; ]
ﬂojtcm-.
LY /s o lus € E Y S ?Q\u.s x L ny Lty
? o —r——
= Wbn e.ee‘rnenios

mc\lniz CQQunc..

[<aias :
(S ANTSY : mrAniz que napnden‘la
: velon 1w na nePnLSLT\‘[G\Qd{J .
A NILTEY

tilibra
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iy SimilGon, p/ o <vie &% : <vi= <vi¥Pa - 7 <viad <l
LA

Jn‘1 {1y .-_.eeme\n‘los mc;-lniz Cinhe

((VH‘:» LEVAV D N <v|m>)-‘. mo«iniz que ne.pna&e.nla choa 4!

‘. ne. ﬂ&PnPSL“lQC"G‘D i

(i) apenadon Qincon A associcdo ao espogo € :

A: PaAPa - 2 IS <y i Alns dnd
f S —

e
Ama : eeemenlos mc-‘niz N _: componan
kq. (6.4)
/u\!lu.w CAVANZS .. LAVALNRD \
{21 Ay 2V ALY L. . 21 Al L mc.-[mz que nem| g,scn-la
: opencdoa A o
dnVALVYS <VAVZS - - - (N AN nepne_sen-{ac;ab a
encic o 3 i
opencdones
- .lc‘?o‘
c Y el 'lo s 2.s
openac)onzs em & malmcfc:‘s

A,‘mn = <l AW >

» .

= £\ A\*m‘>¥ = Aogm ¢ Compmm bq. (37.%)
*

Eq. (23.2)

-

L) oquoEs O.Q%é.bmc-:s .v_nlne. velones e openadoacs * Siven €an

" u v m:lnizg,s_

(tilibra




. @

E% Se QQQQGQQQ G Whs B SR 6 .6 ‘!‘e_mns que s
Cwa = (m\\Aalui?:\n‘s = NdmlALn> t/u.(fh\fbmh
= 3 Avon & ’u%mn . Componon EQ‘. (37-2)

se C= AG , lemos que :

Cwnn = {m\hpa&\nS * Z{m\A\w><x\ﬂ\n$

W

= Z Nene Dwn. Coynponan Eq (37.2)

iy Pnodulo escclan 1u> POA WD s

Lua vy = Ly Palrv> = ) Uy LIy = Z th\U’m

“ n

ouw. ., tw -(:on.mc. rcdnicic

[ ¢av> \

£2\V > (42.%)

((u..n» [ ETALD) ...<u..w») .

dnivy

Gyv) acco Openadon A__sob velon 1us,

se WS = Avws

Ly Zaivy = <alAiwy = <alAPalw> = 7 ZalAiwm> donind
haal
. m {onma. ma-lnicic@.t
[ 4wy |\ /<nhnx cee 2 A> e wyt
{2\ND =] C2VAVLS -- - L21ALNY (21D i _coxnpanan
; Eq. (6.3)
<mw‘;/ IV AVYY o LY AN <l by

tilibra




e P o

@)

nnxnn: Qwa = £miY\nS> = dn <mya> = 9a Swm,n mc.-(mz dichom@:

Nepnes G ‘ye @ Y.

de {aio: S¢ openadon F:F@) : Fmn

<\ F(R)\a>

F(qo) dmn .

alcwn digso,  Se openac)c)n A & JcQ que

LABY=0

L> op A wna ne.pm.se.nlafjn'n 8 : modniz dicaancl

nolan: [ABL= O =7 (wlAR- BAINS = (Gm-Ga) <miAN> = O .

S¢e nEt m > Awn = O.

Ex.t + dnaco opencdon A

na ne.{ane.sen‘laqr"b 8 , lemos que

TaA = D 4dailAins = J Ann

Aal

evn pmnl’.&u Can., EQ‘. (38.2)

1A (AB)

7 (ﬁ\i’-\B\‘ﬂ.‘: = Z (f\,\f\p&a\f\\ z

m Lol

Z. A Almy>emi Ban> =

Z Zyn)l BANS <l Al mS

N mn

2 <) B ( Z \Y‘\“:{f\-\\ Aoy
o S 7

« ) v BAVMD

™

= Ta (A

Ex. 2 openc.c}on 0 = lusevl

no m.pmsen%ac,ab &, dewmos que

Oman_ = <miu> < VIND

tilibra

e {-On.mc- malnicicQ- 1




e ol @

[ ¢atus \
21U ((\ns) <V .-.<\nm>) s yeldpiz T comnpanan Eq.(é?.l)
\ NIy ! (44.%)
Exencicio: vnosinan que  Tn (tuveyr) = <viws.

"rnans{onmaqc;b de mc'lnizes.

wansidenan meldnizes  Awww , N< 400 e
Toswwm o voclniz noo-singulon + det T #0
pode oS c)a.-.fimn : A: TAT® (44.2)
T i e il B 5.0 s L
Eq. (44.2) - wolniz T dcgme, c ‘l_f_lc_-__ﬂg{onﬂt:qc:o Azl o c;:nnes?ordé‘ncm

one- 'JD’ one

" onopniedades o -{no\nf;{onmacp'o T Rneseave

(1) +nC_C.,D i

To A = Tal(TAaT?) = Ta(T’TYTA) = Ta A

(1) dt.lenmiﬂc;n'l'?_ 2

debt N = del (TAT?) = dJelY det A deb T = del A

(44.3)

(i) opemc;n'c.c:. a.ecéefbnicc:s e.nlne_ mc‘lnmes

I VY ) A= dBc+™» + Meg&

-

LY

bs fAT . STBT3Te T ¢ 797 - A 3@+ D

1

tilibra
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Simifon oY, \!t‘lanzs, Pode yaDs dc.gmin.-.

w= Tu e ¥ e il T W \JelOn colonc
(45:1)
e g™ g U:0'T 0w @inha

ovaM -\ n ™MGCCo esenve O cbnices
enine vedones e 'mc‘\lnize.s .

COn\\}h%o.t‘:c._O L e %e.an. neo ¢ paesenvede pele imnsf T
VeYNDS de_lmminm condiccd py -lncv\s-[-. Y
pnesenvon o c:oh\'.;u%ac;cio.

se N - TAT! EqU4?2) | A*. Tpq°

pon oulno  Ccdo,

covDiGKo I
AY . (A = (TAT")+= (T-)'A 1 —!/TN 1t
- '
Lo Thleyy o AMCOAV RHNT = TITAATT
Ly A'T'Y = T'T A > JAT'11:= o
cComo T'T  deve c_ow'\u‘lc-ﬁ com ¥ Amxwm Eﬂ-(33-3)-; T'7=%3 - Seée

a_cle > pode sen dclmmincdc Considencndo :

LL‘ < T w tcl- {45.3) "

————— ——

T b i

s WY = Y o~ WY e > T peis w &

L ConDiGho

ani"lnuf\io

Ly %=1 ou mc-]niz de 'lno\ns-l(. T u.m'*df\ia

I

tilibra
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rJ&(.‘ni(‘_n'o - _'{nans-(lonmac‘;’a nﬂilchia. 3 '}nans{oamcccb CU\';]C.

enodniz U C.onne.sponc)t.‘ﬂ“lt e um-lo'nic. _i.e. 0°s

nolan - 'lnansj‘- [mi'lg’m'c, RaesSenve T A, det A, ops. aagébniccs e

Lonluaacao
RS
esse o, L (46.2) o (453 podemn Sen escnilas cowmo :
A- uAQ? w=Uuw g's uut (46.3)
A= U'NO W= Yt J: 00

. Pogswce \/U\i{icrm que :

(i) se A Yﬁciniz L-enmilfc.‘nc. —=> A pode Seon dic\%omeilcaa.

RoN  uyna “‘na‘ns-r. LLﬂi%J\ia.

G se LA®I=0 = walnizes A e © pode ™ Sen diaaoﬁo@zac)cs

Pe.Qc: esmno 'hﬁch':-(: {:mlo&\ic.

Obs. + 0s nesvlicdos acima ob-l;dos p/ rm‘Zm'.zcs ondeyn N<ioO

poc]c.m: em pf‘\'\ﬂc.i‘oio. Sene c_s‘#ehdic)os B/ A) =>4+,

+ Mudange de ne.pne.senlc.ga'o/bc:se..

____considenon 2 bases @/ cspago Vc.lonic.e g

(s aYes, 1dn> & by, ifev, ... P>

temos que : (4’.‘I~.’a’j‘> = Si‘}' L Iy < b = A

(™

=

(46.2)

{PulPe> = Sve 2-- VPe><Pel = 3

Wl

tilibra
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covno  19«> € €, podewnos escneven

| P> - Z IS Ste - Siv € € (47.3)
Q. (46.2) :  [Pu> = 1 1Pu> - I_Z‘té'cwé«n%»

Ly Six = ;Q’:IP-") . elewenlo de r_n_gj_mi-z de lnms(onmo.c._ab )
T\O{Qﬂi

- 7 o%.Sie » 2 SWi%ie s 7 < Pul¥id bl Ped

= <‘P~<1‘PQ.5 x %w.t

-7 5(\45:\4 = 2 Sm%"ué - D <é'.-iJBm<?ul~1’\.;>
w w Ve

= % i¥i Sy Sk
= J

ow [ an QOnmc malnicic@. S

ete .53« ) 1§ o uene helni uniJan'c. (47.2)

Ls C‘J(’..g\nL SRaatel 'hncﬂs-_(. ur\iJg’nia

considenan veloa 1us e & : {emos que
lus = 2 witdes + expansco velon 10> hase 180>
;
(47.3)
Ly * 2' a.a\,‘ .'."?V\ S 1 1" A " X ILP“'\,
w
L> 8. . Qucl a nelecehd o C.Oc‘Eicieh'lcS use w @
_ Eq. (470

nolen : fucos o 2 G 80 *{Z. L% 2!4’.)5;“

(tilibra sl ] SinGe 1%y - ] ouiides




o

ke Qb 5 2 Sic i (48.3)

"3

ouw. , evnr ﬁolc_c,cfn mclniche_

[uy \ /Sn Ssvz . .- 5&:\:\ /(-bl \

wz i S21 S22 ... SIwm Lz

\U.w \SN\ Snz --- Snw/ CLN/

Obs. + (1) aﬂdensn %eomélnico Eq. (48.%) @

\ ¥
2 | e b ;
N b Uz Pz bl o P : 'lncvmsg " pessive Y V(’_‘{on fixn
A\ ,-’/' N a5 ' ) !
¥ -
N : st LiYos nolagc'b
L
- A
Uy

(2) Cowmponcmdo Eae. (45.1) ¢ (48.W podexnOs ;‘denl.- {n‘Ccﬂ. IT=G
Messich : T = s*

‘pnndulo escelon : considenon vy € E del  que

e

1
L*) <

Lvs = 2 veidis WS = 2 JaiPes 48.2)
4 A

Ly Ege. (4F.%5) ¢ (48.2) ¢

LIS T Z TREVAR S AL I Z_(L‘:v'i = Z 7 ST*O.*K_&LQL
I'J b M l'

Ke ¢
hd - - i
2 202 SeSie Quve 2 3l (48.3)
we L_‘_______ "
Sve *

pnodulu e.sc.cecm invcmicm-\e. Sob  ynulevnce basa/

napntsen1zang )

tilibra
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- considen c A cicd s l nic E . mDS que
P\-‘.i = <‘:k’il&\‘5’:\‘5 i t_ee.merv\o mc-lniz A nepncsef\'lc.c'cfo pde s
(43.3)
F-\v\e. = <~?y.1A\‘Po_> : " . " " " Vv >
g ,Eq,(‘u-ﬁ.'l)
v .
Ly A = <Uii3avides o 2 ook 10> <P ) AP Chal gD
we
= 72 s /Ewe. gy = T s Aua 8%
%o N we =
em ﬂolor,r‘fn mednicicl . A-sAs? (49.2)
Obs. : Eqgs. (44.2) ¢ (43.7) ow ¢/ a idQ_nli-(;Cc.caB s=1 !
'Ve.ni][.'ca—se Gue Ta A : independe OGse/ nepnaseﬂ'lac_.a’o.
- sobne o pnoS@ewnc de au'\ovaeonas.
Considenon openadon Civiean A dcC que
Alwy = alwy (49.3)
Eq.(AG.'Z)\&
LoAdius = 2 Alvdgs<ediiuy « gy (43.4)
Jd
{dil (43.4) ¢ 2 <Kdoy AVYIS <S> - acdiiwy - 2 Sig o < ki
J &
Ly z (\ A\.‘\J ‘O_%i‘\‘) u'\', = 0 3 i Ve AN oY |
J
G__equaccn GCiva ROSSUI so€ucao na‘o--lniw‘c.(’_ se
delb (A-ad) = 0 - eq cmm{mis-\icc/smuem (39.2)

tilibra




VA

considenan tqg (43.4) ® g —~0w e V1S = 1wy

Ly Adrs<kiiun s awiuwy

il v 2 25 < VAVYIYKhiiuey = Gu <bilwny

Z {Uel $i> v » 7.5 <ug\‘-&‘;5<‘k’ilhl~§’\§»<‘¥i\uu‘> : ZOwc Zue S o anm
s .

1]

L.

= O dUuled = Gw Sve

Covno :: U« LAWY = 0edudulted = GuSel = Axe

e consSidencndo S\_{,n : <§’\.;'.u..u.‘>

-

L Z.'J' &% Aid'ca'\vt - Awe

*\'nans-lfonmc.c.b de YSese 1¥0>

Ly A ® DN ¢ d(a%ona&zc.cdo n (A nco r)icaonc@_) pr base
openadon A [wiy (A di&aoﬂc23 (50.4)
(dncns( onidchic) . vele pa.46 |
1} “J Y =
vnolan %\pc = <~$'5J\u.n i coluncs mc-lni-.z de '{nans{. S =

= COmponenles o.ulow.loncs 1Lk > &

. - " ‘
"hose inicic@” Yde>

'\’no.ﬂs(;anmq_ciois pniicnics T,

ideig + # Sec aﬂlenion.. voumnds considenan uma 4na~ns}( om-lc;hic

COWMO  uUmMmG 4nonsg. "ative" .

-

considenan WS e \Ly» €& &

T

A e A opmcxdongs ~ cspago & e

openadon unidcnio U 4@ que

tiﬁbl'a \-fj,b = UJiwy ﬁ: UAU* (50.2)

W
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: *nansg. voildhia U pnesewva o pnodu-lo cscalon
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