Mect wice O‘U&Y\-llcc ﬂtecliuisl'\ Colf o

Qe s+ C -5, %Jon\(en cxnd Dnell | Qe,ec:-liuis-lic V.M.

(oo, 22 Hessich

Cops. S- 10, Schuebe

inicicl : nevNisco -le_nn'\c da ﬂ&QC-livir}Gc]c na.slnilc.

(@eYi delclhes . \/e.‘ic. v*soJcS de cufe F3008 - CcP.H)

de dewpo b vio e"apngo-{&mpo (4-D):

XM* = (e, ) = (%% x%) = (%o x* x%* x?*)

W=431,2%

S = 0.2 D

Wi

considenan 7 REFs inencicis 0 eO' e.q

fe)
|9 Y
]
' vt J:=V% : velocidede
£—
e X, X' RefF O u.),n..l_
//o O‘
/ REF O
/ /
/ .
'z z
h.‘\pé'}(ege. : Oni%cm O - on-'%r_m 0’ )] L=t : o

demos que. a nelacgo endne

¥* ' coondencdes c_uewlo!plo P w.ndl Ree o

A Gl . " v d REE O

tilibra




Xe . €(x°- pxi)

¥ e %Y » ilsx") : {hcns {onmc._c,ci_n de

> T e Lonen-l?. (239.1)
1 2 -]

X * XK

onde (= V/e e (- 1

— Por&me,lno de '.'.)OOS'I 3

sSe ginh? A e cosh i = - 0<% < +00

"l

T

L3 ‘l!‘\&“‘;-(:. (222.3) pode  sen csnide cowmo:

[ e\ [eashs - giahs 0

¥ia = | -sinh3 Cosh? O e \ (239.2)

2

o O P

\‘“—____—__
1
C
0
@]
e
\--..._________._.
Wk B MRS
>

o
\\-

xl
xr'b

/_,_...--'-"'_""—'--—..

! N %
O W A% : nolc.c'c.o Yﬂcln;cice-
ow W = /\;“IB)LP s o.B-0,3.2,% ® conveneco sowe soh

‘ndiCes nu‘)eli dos

Eq. (23%9.2) : 4nmns{. de_lonealz ~ no-laqc.b ewn 4-D

. g L7
X iweaindénio i3
. O

- considenon ?evenlos (cli.ay) e (etz, Az) . dewnos que

z

A = ¢ ( Lx-tz\z s |Ry=fmzl’ = (A‘P)z - (AR (239.3)

1i\’11m\~'c.eo e.wlne- -!vewlos ) e.‘% no (Jspc‘.c'o--lemt‘)o tilibra




vV ens 1‘\cc—sn. Qu t Ast e mvc\mcv\lc sob. ‘lncm"g. Lorse;nlz X

in-\mvaeo '\v‘\\lcnic“-lz L.e .

A = (Ae)- (ARDY = (Awe) - (arY

LN - L -
g -

RQEF O Rer Q'

2N pcm-l«ic.uew\.. e {onmc di{e_nef\cice‘-

ds® = c?dL® - Jdx®- dy*-Jz* - c*di* - dal (240.3)
\!m.'{.'cc.-'sa Que | 'IE.TY“.DU pfldtpnio (‘j?'a e _dado Pon-.
dz = L de = C)'E, £ __uwm iﬂum:cnle. (240.2)
c

(olie o dc..fl_'mm 4. yelsnes)

" guedni -V e.-lone.s. (4. ue.-lone.s )

Le D non de{aniqab v’elor)= otaj,c,lo {anmcdo Ron 3 Com?uﬂe_mlc.s

gue, Sob uwa '{'nansgunmac,cb onloaonce. c)e.{madc peCe

wiedniz A, Se 4ncns{onmc_ cCorno QS Cam?()ﬂ?.h-lt'i do

velan posiqed 7 sos A i.c.

Q= Aig

rL .

1
~J

S W e (240.3)

L> de. vnodo aﬂon%c. podemcs de.('m‘m-.

. quadn - sdons Obaglo _f‘ggmdg pan 4 cgmi;;gggnlg,s (A® A A% AR)

que Se -vlno\ﬂg{onmc;m Como (232.3) sobs yvwea

"nans(onmac‘.:h (boos{) de Lonpnlz._ (240.4)

e dedelhes: tilibra




@),

ce (A° R Compof\ehlai 4- velon w.al. Ree 0 e
(N°, A) - " . ReF O
b> A%. ¢ (A°- aA})
A= ¢ (A - BA)
NE = AF (241.))
N

T LOVNO MG Jnane{nnmacpb de coondevnecdcs que incns(onma

%2 R3) - (w'e w', x'F, Wi)

pdo P no e.spc.c_o—lem\l‘.)o (X, nY,

sen ngilc

Rode cowno
A b > Sl o7 B e Sl Q€ 0,1,2.3 (241.2)
L» 2 1-1-.‘30‘; de 4-de.lonc.s .
() C_Qn-lnavm'.cn-le. A‘u':
Sob -lncms{. (244.2) AF = JQx'* A Mue 04,23
o
Jdx (244.3)
(2) (_o\.rom'.c:sn-le_. 3{1» :
sob  dnans(. (24y.2) - B}“ dr? Do pus 0023
oxt
de.lenm'\f\cc)c vic _ivwensa (24y.2) ’:) (241.4)
nolon Eos. (2604.3) e (241.4) + + posicgb {ndices foo @
\'\lf—‘.v
COVmiaﬂla e Covw-lncvo.nic:n-[e:
B-A -~ BaAt- D*A polon posigeo dos i(ndices - (241.9)
! e“m‘.:Qo : conlnac_:cb tilibra




@,

coxvno BN+ escclon iﬂvm‘ncﬂ-le. s0bh  (241.2)

$ ﬂouamav\l&. t'h-[envc.Qo iannQCﬂla. {nnma d\{-me.ﬂc'.cﬁ (240 .))

det + (9x2)* - (Ox)" = (9x2) - ()" (242.1)

caso %anc@. Eq. (240.Y) :

ds? - %-&{3 dx¥dx® . vwonma ow me:-lnic: (242.2)
do espago - -lamz;:o
?]djg 1 'le\nc_:.nn me'.-lnic.n (-(.-_wnqon Co\/an(c:n-[e.)
een pm-l;cUQ.m —psr (242.0) ¢ %nn = 3
(espaco - 'le,mrao DQc:wno\ Qv = G272 = Q=33 = - \
) 1 T W) O )
Slap + 0 , oz
(OB "
0 /l © o _© \
q = O -\ o o©
- |
0 o -3 o0 (242.%)

devnos  que = =t - agaqa e %d)'tGlurs - &%a
o Q O 1 T U' 1 ]
ﬂo-lom.: Fq (242.2) poc)e sen e.3cni~la [aXarTe)
2 x’ o S —fq. (241.9)
ds? - qM{sdxﬂdxf‘ = dXadx !

d

poig d‘.‘-.z g€ Uuwmm iﬂvc.nicv\-le.. aSmi-[o cowo \pnodu-lo escaem
(242.4)

Ly dXa = Glau"sdx neea_c;ab P_f\-lnv?. com?ont\nits \N.-(onf..s

tilibra

P
@)
ow Yo = 8‘“(" i Covmicmle. e c.on-lncvc;m'cn-lf-




@,

Ql* v Fq (242.4): GH*t Xa = g*Yagan XP - S*‘gxf’ D
Q ' d [4) (O

Ly x™ - 8*"" Xa (243.3)
Eas, (242.4) e (243.\) : lcmzon mednice Rode sen ulae;zcdn
( Vie con'tno-czc?:) ps #obaiven 1" Cavandin® t5difes
_Caso %enc@. : ge A2 N5 !\3 ' c.nwx\;bbﬂe.“lts 4. Vc-lon
CDﬁ'lf\C-\fO\f\in\l& )'-’\"1
Ly Aa = aug Ap
U 1]
(243.2)
L Ag: A n&QC_CIC.—O e'n-lne. Compovnv.“lﬂ-s
Av -~ -pA" Covonicnles e Conlnc-vc.mcn-]e.s
texnos que : Ad'= (Ae, K)
Aa = (ko,-ﬁ). onde ;\"- (A, N, N3
> pnodude cscelon (244.9) :
B-A: BalA* - p°A° - DR
~ denivadas pancicis :
do = O = /c) +E7\ 4 - Ve-lon Covan\c“-le.
ox* \ oxe /
a* 2 4 - /[ -:7‘\ 4 - Ve.ion c::-nlnc\!qnic-n-le.
O kst \L O %o /
(243.3)
onde 0% = a%fde

tilibra




by JFAL = O M - JA° 3}; = 1 ADA® 3K L Z‘-c).‘uchn-le.
g / axo ot Q
(I- qvlon Au}&
(244.4)
e [ = O 0% = c.)‘z - Qz = \ az - \72 1 4- LC‘Pecc.icno
i o * c? ort

) Aecmbcn-lia'no )

- guadai - velocidele,

-

s5e @ velocidede da ipcmlm'C.th::

e = dx° - dx° dt - Yy c s 4 -velocidede
it ot dT
(244.2)
U“l = CJ“L'L = C)X""C}L = '(IU.U:' z v ==\.2 3 \(\u.ﬁ- 1\
Jo dt dJde \/—_\—-E_El
Comno dt=ds/c € o '\n\fcf\'\cﬂl& e dx* : (dx° . dx¥) ¢
en b geldon - Q¥ « PIESEY & oo 4 - yeloa
quadn - momen'&o,
como  wesse da ponlic.uec m ¢ owm escclen
P° - wu®: Yumc s fs mome.n-(o (244.3)

P% <+ wo¥ = Yevwul

no-lon: . P2 = ‘{‘u.mc.t - mel = £ e.ﬂm%ic -lolaQ
J 3 - WY
- \:3’= Yy = ™ : momen-{o ne_ec-lwtsl-'co

L RF . (Bue, B+ (R0, %)

tilibra




ho-lan: (I)’uf\)p“ - (.?")z-?‘-ﬁ = '{\l:(mc..); - {\uf n @)

=it u® = (et - .'nucm'\cnle. (245.\)
1= Wy
pon oulno Cedos (P - -3 = E® . rl)z : e’
C_?.
‘2 _
Ls E = ((mc.“ﬁL + (Eam‘) : nelacgo endne (245.2)

e.ﬂm%ic lodel & wnsvrends

: sobne as equagoes da elelnodinémice,

Se P: P(ﬁl.ti i densidaede Qe C.CJ\&G e 2 ¢ nice
e T f(r’ﬂ.t\ 3 " v connende elelnice
-
L JF. (ep, )+ 4-vedon
(245.3)
nodan - CJ,MG}L » 0 : {onwe covaniende da eq
de contivuidede

se G- @A)+ polencicl escalon

e A=~ A (KRR : " vedon

Ly A% (3. RY : 4-yedon (245.4)
Rl s OIMA“' = O : condicco de ].onm-lz. {onmc CEiEATEAlE

Ohs. : lewnbnon pnsluQcc)o {eanic de nG.Q.cliv'\C)CdP. netlni-{c=

eqs. de Hexwell sco Cov&ninmles (opne.“:e.‘n-lcmc. wmeswme

{onw-\c) sob 4ncﬂ-s{. de [uneﬂlz (245.5)

tilibra




- ="y -~

Coxnpos E e O ewn denmos pnlf_\ncicis d) e A -
E--10:A-9d e B ZxA
= 2
L & in-lmash:nic- dcg:ﬂin {exnson Gv\jisimé-lnic.n de _ondewm 2

EEP - *AP - AfA™ Jewnson de cevnpo (246.1)
onde u.?,-. o 8 -
e n -lenmo'; COW’\POY\QY\‘IES CCW‘\PDS gc- E (V?ni-[—icm\
/O’ 'E}t -f:\) ‘EZ\
de = / % (@] - Dz Bj
l E\} Dz 0 - D% (246.2)
\Ez. ‘?.):1 'a?.ht (@]
L eqs. de Mexwell | {nnﬁ‘ﬁ Couc.nicwle :
c)grpf‘ + c)j(AFfd + Oy Fg_tlrs = 0 d.{3.1‘=0.3,2.'ﬁ
(746 .3)
Ou F2F - 4z JF
c
onde Fap = Quudau F"}'D
T o 7 01

« Wewni@lovicne

so0b cowpo EM,

neerl;ufs-licc- pon-lrr_uec MASSG YW e c.m&c: %

s f q &

lfz
-y - r
(Cc - gA) +m’c.“> ‘

(246.4)

\

= ~

—~

X mome.n—lo caﬂoﬂicemehlg

ande

conivacdo
<~ O

tilibra




@D, s

no-lrm i Cowno -

Ev g d =% il eﬂgncrjic Jo-laQ Powr[(chc
I o (2452

Eq. (246.4) pode <on escnide cowg :

- o - - 2
(H-9®) = (¥ -qA) s wm?c4 = (¥ -qh/e) v vt
oV (H-9d)" - (% -qA/e)? = yie?
c?—

Companaewndo ¢/ Eq (245. 1), pnr}emos de_g.w.n 0 d-ve-{or\‘.

ol

[ L (H-9 &) , - GR\
e !

{

(247 1)

-

s /U, R) -1a(d.R) = W19 A 4 womenlo
\ < / o c ¥

[doRaloRall ccme'nle

Conluaado
SINe)

'qu'a. de WOein- (Gondan e Dince

ideia: dedenminan eq. de ownde ﬂeec-l'.vts-(icc B elclnon

inicial : considenan PGA-[(C.UQC YNCSSa ™ e  Spin - 2eN0 |

NessSe  ccso Pmiic\aea neo CPnP_Sc.n-lc anaus Oe

Jibendede inleanos —s c‘Je.‘-;C/H.{c: pe@c {uﬂccé de

onda _ F(ALL) s

ideic: o1mi€on o ccso ﬂo(o-ne_Qchv(s-[ico. covnsidekan o

Poincipio de COnnquonc‘JEnc‘.tc

E-ihQ e P -ih¥ (2437.2)

ot

Cowno, pf Pc.n-l:C.uQc Qivne . wigssa wn : E = ©°/2m tilibra



@9, ,

Ly ;kc){,)l’{('{,}_\ = -'1'11_\22‘)’(?'1’..{) : Eq. de Schnodinaen
2™ Q
1274 Pon-erUe_c €ivne >

Coma  hawillonicnp pws«l.‘c,uéa @.une naéciwis-lacc. NESSe o

Bq. (2464) s U ( pfc*y wef)™
(248.1)

- ‘Iz
(Fa 7D | mor k@ = (-wWete®y eet) AL

ciglas z c)a[l-; coldedes :

(i) expansGo (.17 = leonic nee @ocel ;

iy 4 a%sima.-lnic ‘,emPn L ¢_Coondencdes espocicis @ NOT oW

el pos-luec:do (245 .9) do teonic de neleclivideode .

eq. de onde  deve sen covenionde

aelenv\c\l.ua: coNnsidenon  Coyno plo de p&nlic)c.:

4% = p%® « m®cd (248.2)

LEq. (247.2) N EE AT I AR ALY A AR 102D
' oLt ¥ £

®_Eq. Quo* « v Jy - 9°

L] 7 c’z

L [Opo* v fene\' ) $(Ay Eq. de WClein- Gondon (248.3)
’ \w 7

nolan: Eq (248 23) : siwmilen eq. de ondc clecisice

Ls 1 & Covonio.n-lﬂ-

imponlcﬂnle : Eq. (248.2) ngu & equ\uaeehle. & Eq. (248.3) wynes
a1l =t 0% mies)’ tilibra




@D, ,

L oy denvon (248.3) iﬂlr\oc)uz‘.mos sd%qné; de e_noncca)m M&D'livc :

Ohs, : Zl-\n"\omeﬂlo ® Eq (247.2)

A (e 3 — [i%10 -ibTN. W[ -F
f T C ot ) g 7

|
! c Jdt

L» _painci@io de connespowvndincic (247.2) pode sen esailo como s

(8) s i OM (242.1)

. pno’ximc e-lcpc:: (‘}eienmiﬂm c_eq ce CDY\liﬂuidCC)f-’-

c::-nne,spo\ndawnle o (248.3) :

F* e Bo (248.3) :  F* (Wouo®  wicr)¥ -0 ()

s L% (K 0uo* eI ¥ s 0 2y

e () - () 2 FTou M - F0,9"¥ - o

ou  du (¥'I#d - JOH¥*) - 0

ir}ewn-ligc_cwdo : J*w Jrory - dr gt
L- (JJMUM = 0 : eq Oe COﬁ-linuiC}c.de_. (245.3) 2
ce. -Eclo. lemos que — cacolhe ~ eimile nG'o-ﬂQQc-livfsliCOE
« x
IH = ih (H*omd - FoMdT) (244.2)
2w
Cowo J* - (c?.-T;E : Eq. (245.3) :

tilibra




&) s s

C?: ¢ b (_‘)’*rh‘?""‘;l‘c)t.‘}’x)

Z2mec

> o(Fdy - ih (%"ta‘.nauha.n - »Ltrf.uc)ml*m.u)

2mc”®
(250.1)

e TR = (INRANTIFRI - J(E.t)(ﬁ%*ta‘.,t))

- 2mi O
no-lnn= {)(r’i.t) N e posi-l;\rc-de.{imc}c.

Ly " faYeXo) Pode_ sSen inlmpnavlcdc Cowp pwma
densidade de pnnbcb;Q.-dac)a \
48.2 3 H Ce Y
sob ccmpo EM s
Eq (246 Z|}'.
z - - z

(E—Qé) - (ew-gn) = il

® bg. (247.2) e« e ik

[ (o3 RV ey - et b

(ihov-aqd) = (~iteT - gAY JF(Rb) ~ m*c® Y(R &)

\ ¥
ou (/0 +iqdY - (7 -iqgN) . et V@) - o (250,2)

\Lax‘* he )/ \ he W)

Comoa 4- W‘\rjma\nlo CanoviCoynenie Cov\\gu%cc'}o (243.0\)

ol s gt L j  PAVEAR L s R s K

f e v Y ] = 7

de.-(‘-iv-\if.:_*a'o : P)‘L =s WD

(290.3)
Ls D = ¥ _a‘_Ap' b s pedes
[ =

tilibra




@), s

ﬂD‘lQﬂ" ’“0 = (‘) + |_q| é} & 3*2 = 6‘, ¥ _lgl_ K = . /-"' jﬁ.._&\
o x° (N ) he A he /
> £q.(250.2) : [ DuD* + noc) VI A2V 0 (294.1)
. \w /)
Obe - p/ considenaGoés adicionais sobne o FEq. de WLlein - (ondouw,

vele Ceo. 22, Qdecum.
J 3 ~

Reavwmo : 1% -I‘-.-_V\-]c.-l'.vc. delenminacco eq. de awnde ﬁaéc-lwic\(uc: ;

2 da{. coldedes

(v 4 sologoes eq. de ownde cf enen%ic ﬂe_aciwc--

i) 0o e possived dc.{;wnin uvae densidede de pnobed: €idede

’ Eq. de Dinac

ideia : dedenwninen eq. de awndc 21 pml;cuﬁc c/ SpPin, (€

l e nan: descaicen pcm-liCuec S?.ﬁ-'-“z _CCSo NGu-Ne chiw'stlico:

1 Vic SRiwvnones

cConsidenans 9.‘5~1rudo do s;-:lew\a 4> e EP® E“’

) N L.
ownde -~ glor £SDCCO \/e_nloch ~ NJoMeEveis gsPaclms

)
E,L 1 1y 1 " 1 51"3',.-\.

Ly )Lcr{ﬁ:] - <agir ¥y s {uﬁc_c:‘o de _onde de pcn-l\'CuQC;

9=t e \RGg>: 1ASDIT>

” - . _
como 1= 7. ldn 18gycmul
qg=+ J
3 -y -y - - wge
bs plby 5 [ A% 1Bun cBads 4 (Rres (R by (tilibra)

J



WYy = J(c)3n: F () A A 4> 4 )L.(F;.'li?::.'-)

Ly < ds = F(@ria> PRV

Cowno 135 =2 X,y = /l\ e |- — K- -/O\ P SDIivones
\o/ - - Vs / '

by ¢y - 7l[r'1:) - /%{FZ)\ : {-U\(\C(‘.‘.b de _onde Jde

(252.1)
"}- (~) 2 CQmpov\e.v\-le.v.
vnonmeCizecco = Sy - J(C)-bn. '-wba ey o HL-(E:)\:' =\
- ca.so n(’.Qc:'l}dfs-lico s considenan QQc:-lna-r\ dc,scmlo Ron Lwma
guvnc,c'o de onde de I\l-chpone“lec'-
) (s) "
¥y ¢ E9°® & /J;(a.t) \
ow PR = | Y2 (R4 SPinon
\ T )
(252.2)
onde  Y(A) = <Bsl¥wrd - s.yz w
Sivni Can Ea{ (252.3) . vewnos C}c.{.f'\in a6 densidade de
Pnobc_b;Q;rJadm Covno
Lo 2
P(r-l-.t\ « 7 \71‘;,(."{'-.1.}\ % posilwc-d;{;mdc (292.3)
S=3

L~ t"‘ia{ic.;@.dcde_ (i) ﬁnr‘nﬂ'\ncdc cl a eq Jde \rééew\' Gondown

£ nesalaida

devido & similonidede Eq (252.3) ¢/ o ccso m’o-ne@aiwr:lico

Loy gy de ownda QQ,QQJ&)“'SJ.‘CG deve sen eq. disgnenc.'cQ de

1% onden w.ad, -(e.mpo.. feallns

tilibra




@_L_,/____

ih C)i’ - l—l?\)‘)’ 5 Hp » 0P, henmi'licﬂo (293.1)
Jdt

como (253.\) deve sen eq nch:-liv(slicc - deve 1 simelnie &lene.

as coondenades espacicis e -Le\mtl)unc.e.

by Hp O‘E)Qn&dnn d.‘(:ene.ncaca de 1% ondew w.o.l.

]
coandencdes espccicis

Posxine e_-lcpc.: dedunvnunnenl op. WD -

considengn e PQA"L'CUQC Qivae, wgssg v .

="

Cowmo 'Sis-lamc: CLPDP_S.C.Y\-IC iNVGniGNnCcic ‘lnaﬂsec.monccl - l-ln*’ﬁ n

Ly poss{ueﬁ (:onmc op. Wiy s

-

Ho = CQL-T‘D i (Bwc

T

!

-

onde :Q\='i i £ &'- (le.ah\_m)z) e, F_)

B A (=)
i ops. hTTyY___wr

Y'hc.'(ﬂize__s_ [ N

degsa l:nn_mc- Ea_ de _onde (293.3):

thoe ¢ - (-;hc&-?}' ¢ bmc‘)v" (253.2)

‘d&lﬁnm\ﬁ&.(‘.&b m::-lmze.s A% e P L VG Pr'\‘nnc.i'i:xio de Conn&spondsncic;

ce $(A.1) : sol. Eq. (253.2)

s W deve 5c~lisgaz.en ne@acrcb eﬂméic-mom;n-[o (245.2)

ow , equivc Qe“lamenla; eq. de Wlein- Gondon (248.2)

=

(253.3)

"

nodan: Ege. (253.4) ¢ (2437.2) : (E- caltpt - Bmc?')‘;l‘ = O

> (E+rcoipepme?)(E-calpi-pme?)d - 0

tilibra




(i':’z' - Czd‘p;dip:‘ - qszm?'c.“ me3al ph o - wmelpaipi )4 -0
d‘d‘i Pl 'D:! o{i? ?l \;502‘.‘ pa
= (VP v 7 digd gip
A
v ) (il s ddli) pipd
AN ?
((E%- c?2 (@ (p* - pimicd - 1 ¢? ), (diviiqial) pipd -
k ' z i#‘j
- e 2 (dip s §u‘)?‘) =0 (754 %)

Cawmo Eq.(294.3) =

condigcd —}

(Ez_ chz_mch).)l_‘ o

Ly malnlzes e B sco ~lc.'\s Que

4 | iad s dai = 280 1

(294.2)

Dessc [:or'\-r'nc — 0 cq. cde ondg neec-liv:sln'c.c RL O 6@cinom

e dode pon :

ih At Sz =

< (-ihed. T . (F;mc’-\*(?ﬁ.t) t Eq. de Dince
. (254.3)
onde F$(RA) . spinon I\}‘COW‘\T[)DﬂQT\‘lLﬁ
¢

-

mednizes wx N ci‘(c.P -'aci‘.s{czam c‘.Qaebnc (254.2) .

podrimG e;lcpc: r]vle:'\mir\cr‘g:b de uvne ne.r‘:nesenlt:qab R/

G.g_mc.inizes ¥ & ?»;

tilibra




lewmBDnan: A% o t}’i'. . raelnizes hmm\'l;cw:'a;

Eq_. (224.2) ma-‘niyes el e 1;5 c.*nlacomulcm

e (oiy* = £52= vy - c:.u-louchone.s o' e i} = %1

tadan: 2 F;-(d‘?* {saz")- D__=> pw‘p A ES‘Q)"-. 0 _-> diz—{Sdilﬁa
L Tool'l = - Ta(eaip) = - Ta(oip®) - -Tnal = Fnai: 0

similan od"-(g‘gs x (3:9."\ : O = o{ill":.o{i % =

%

L4

s Tall s - Ta(ipat) = -Tn (p@n*)

—\

cComo Q!!AQE[GEQQg% Q‘ efa: L3 | e Tnd"-.Tr\(F’:O

LT, r pon :

e
Se )=z 2 — Con&lunlo de mc-ln-‘.zes'. 12x2 Q'w..(:'%.(i'z

~

mcln.ze.s de ,\:buQi

T NOY oW, pPois SCb necessdénics 4 wednizes

gue O\Y\Ji CQMU-\cm !

L> wenon veloa i“ooss{qee S S IR

Nnesse Ccaso, uwme napn&sewlc.ccb Pof\JiCu Ccn ¢ dede pon:

A = /O Cl’;'\ e B - /szz 0] \ (255.1)
= ] .
Lc:rL o/ \o -mz/
onde '+ modnizes de Pevli , - 123

Veni{icc-se que Eq.('Z%"o.ﬂ ov <l éQ,%zbnc (294.2)

tilibra




@9,

* SoDne a equacao de condinuidede

cConsidenan vwme dede nepnpqenlacca des mc-lnizcs o{"aF'

como (4
bolde | b asen) o 9ts (4F BT 48 4
5 | -
l ¢4 heamidicno conivacdo
= L]
n(‘)lm:

yoow Bu (T84 .83 » d% v - like ¥'EA.F Y 4wt “)‘*99‘ (1)
Fa. (2543) ¢ ¢+ (AP Y = aihe (TS 4 s mc e (2)

onde (a')': i o IB*t B

(W -2y ik ( Foud 4 (c){.')’*h") : —.hc(%’*cﬁ-?ﬁ"}' - (3%*)-&‘)‘)

A - L. .

de (+'¥) ¢1)

- L4

() = Faowd - (de¥)®)y « Ju (Fa%y)

L» Qu(#44) + Oufcd'9“¥) - 0 : eq. de conlinvidede  (256.1)

Lden 1_1 g:rf‘v-\c)o :

‘p: $*d : Hdensidede de pnobcb;e.‘(‘)cde_ : ou cf EQ‘. (252.3)

- 3“ = C.’}'*d“‘*}’ : W " C,onne.nw‘e.

(256.1)

L~ J%s(C[P.%‘\t (C}L"}‘:Cq’*:?‘\}')

x \/cmgc.c.-Se que. J* ¢ . de gclo. ‘l'v'e.-LOn wegc cbaixo)

tilibra




EDs s

Ex = pcm-lfrnpc ey nQPDUSD

considencn : r‘nrm'lu'ruec Q;qnc. S MGSSE Y, € v na.\‘anuso;

Eg (2543 : ihQe ot - ?)mc"i” ; (297.3)

(R Ponlec.uec.n, pL o napnesen-‘aa:b (295.8) de mcln‘-z N

‘*’e.mos é Rossiveis saQuqch p! Eq (257.8) ¢

[ 0
™ _iwmnelt Jhw W -imctt/h
)L.: = e (0] ‘Jb?- = e i : &nmaic
(0] QO Posa‘-li\rc:
o (0]
. O"
=) i encrt /g (&) vimett /w
)L'.\ = e 0] %’z * e Q Enéna.c
i 0 neacdive
o] a
(257.2)

(i 8ivnilan %q. de YCein- Gandon : 1 solopis de eviennic aeaslive
@} o)

~ Cc}ﬂdic;.c:-o (253.%) : ¥ deue Sc-lis{-czm

ih-lznpnzlaqd.) 50fPs. e Pﬂeﬁaia. ne&ciiqa ; aﬁ-iipcm-[.'cUQ.cn

(u%c. abaixo)

Cii) di{-enemli Eq. de VY0lein- Gondoa: densidede de Pnobe;Qidcde

~ Lo, de Dince ¢ PDSL-liuc-dr_{:nic)a.

tilibra




Considenon : cavapo EW : A™ - (B, R) onde

@‘- b v - pole.nc.iaﬁ e.sccQGf\;

K = -A"['l’f.h) ki " \N.Jon. E

s Bae, (207,03 & (747.3) ¢

E—>E-9& -~ ihoe - q‘&)

B = 8 -1gh > -ikhT - 1gK
1 f & ru
b £q.(29.2): (ihou - ad) ¥ - ( ca- (F-lgqRh) 4 Pmc}))b

ow ik ¥ - (ci-{\ﬁ-é_c."i\\,*t(bmc.‘lq@}al' : Eq de Dince
(258.1)
Ohs.: cowponon Eqe. (2502) e (298.M)
Ylesse caso, OR HD cssowe o {or‘LW\C.‘
- L
Mo = €8 (8-1vagR) + pwe* s ad Vava (258.2)
~ A ] c 7 1] hY

. V‘Dncfximc e.-lg‘m'. du[enm‘.mn o) é'.mi-lt- ﬂc.'o-nan-];ufs-lico Eq (258.3)

considencn ~ 7l"= /$\ y :P e ‘A{( i SPinones de
k"’i ) 2 Compnneﬂ-ie.% (258.3)

Eq. (258.2) ¢ (258.3) ® nepnaspnlaqa’o {255.3) oy melnEch

o(‘.e. 3

tilibra




ihc)a/@\- c [0 &) (f:‘-:__q-s\(?é\ *\mc"'/lo\[q\a
) CZ A SRS
* Ct‘@/l AWEA
&o 3} \;i}
AR ;§ - }:.Q‘K Eq. (247.3) lewnos que
hovd = & XX 4 wd*P v qd?
< (259.1)
ROV AR = c&§.KF - R 4 qbX
gade - (Gx.Q’Q.GrJ
CowD, N0 Q‘.m'\le. ndo-nchl;ufclaca: mc” . weion esccle enen&ic
L> ¢ i“‘lef\Q‘SSCv“\‘le considencn:

~ -imc?t

[3)\ . ¢ ik [ 9 (299.2)
k&} k fx}

onde - P(R.L) e X+ X(AA): voniacco "Cuale” wo iem\?o

covapanon Egs. (257.2) ¢ (263.2) :

Eq.(299.2) ~ solucco de e.wenac. posi-\ivc—‘-;

- imert avacti/R
cowmo i O /~P < wmct e me /h/‘P\ e L-ihaU/P\
\':;L \"ﬁ)’ km}
Ly Eq. (253.)) ¢ (259.2):
ihoe @ = ¢ 5. X X+ o‘(’pxp
& (259.3)
ihoiX = ¢ & %P (qd - 2we®) X tilibra




Se.%ohdc l':a‘. (259.3) pode sen esmilc Cowno

(2mcfs B-qdYI % = cg. X P
z 2wc® Ro:s No Q'\mil& neo J}QQC'livt'SliCD et »> E.n‘@
no=>
Ls X = R P (2¢0.3)
Zwmc

aodan X M AP~ TP v K<< P | i
<
« U cen
%X C.ompnvwan—le_ "Pec..ue.wc“ $P. 00N N
& op n " _anende’ L "
Q)
Eas, (259.3) e (260.3) :
ihoutd = 1 (&§RIEXIP + qd¢
rAs}
teonic Dince 4 ComPOﬂzﬂ-lc.s o deonic 2 C‘nmi‘DOﬂtﬂ-I&%
L << )
Cowo L\!e.‘\l'c:. chaixo ) :
(&-FI(E-R) = X* - B qs. B (260.2)
c
o (fota) - b o&d . qp)
‘-‘-iLOtnP = | (\x‘::—‘\__‘c.‘ll\ -k Q‘Q’-Q*C{é} 9 Ea. de
Zm Zme
Peol;
(260.3)

Eq (260.3) => fas. (254.3) ¢ (2583)

Q

do el c.'-(nnn.

1 CCO i;

< s el

-

CC.npo ma%ﬂe:-lico 23

Uﬂi{oﬂme £ -[\-HCCD:

‘L&MDS f]‘u& r

consiclenanco 8&1}%&. simd-\nicot A =1

-

-
x o,

2z

tilibra




_/_/_

(R -vaRY =78 1V gReAY
A o N Zc )
r ot - v q [ § (Bxm) s BeR)J) v 0(sh)
zc

- % P
IE"“(ZGD'%j:_ ihoeP = [ v . g B-L - qé’B : q‘éb\d_’
\Zm Zmec 2mc /
. - - f\\
S U - N 4 +t 2.\ hy
L] \. .L
Zme
éf,
te iboup e [ pt o v a B (Ti28)aqd )y (263.1)
\Z'ﬂ'\ ch_ L /
levnbnan - mumehjo '(Y\C.Qﬂc:—lico eQQ_'.lnmn-.
/LT— . j)‘j-o@i'thk- & /ﬁ-spm s L q(f 4 ")

A 'fc-lnn c_ain()mc.qqgi.(ico
] U 0

vo lan q. de Dince indice:

Yoy, ma%. J'n.lnmseco (sPin) e.ee'-lnon

E\
e (iiy G =2,
E @]

* vYowos \Jmi(‘:‘c.c.n t';q‘. (260.2) .

Levnnen ir)enl;dcc}e. : se R e ©

\H.-lonc:, lewnos que
- -

(G- RIEF-BY = A& +¢T- (RxB)

b (5. X)(5-T) = % 4 L@ (Rxx)

Caoyvno ™= D -la‘!\ -> Mi=-;hoi - .éin i wno-{c:c:c"o osvecl
L) c- ¥ ¥

LG‘A"\_(-E'}\C)K— \ o Ac) P
C. ) Q_l 7 f

tilibra




£ Cug lia B Ty Chud) wlagt Ardud) =i %y Eiiw (DALY P
3 k A} c J b1 < J 7 . X J ]
LR
L% Eq {(286.2)
: Fonmc. covrsmniale Eo‘. Jde Dince
icdein s neescneven a En“(‘)e. Dince (294.3) e ouvng (;nnm,c?pmb

+ Sime'-\nic_a Ww.nd  Vaenicveis espacicis e lmpmca;

LTk Eq (254.3): ih i?)f)o‘z" E (-i\’x{&d“c)u.\)’ + ("bzmc.‘?)

[8

ol (—-'t-fiu)o —ihpg“é)«*mc}‘)“o

,_DE.-Ei'(‘\iC'C.O v X P 1& ORI, ol fBO?"‘

: me-lnize_s A Y (z62.1)
ow CH- (o ¢ €% €*) - (0 D)
L (-ihY%0 - ih¥¥O 4 wne) b - 0
oW ( -i‘{‘}’"c)ju- A mc.\} ¢ : O :  Eq. de Dince,
‘ﬁ.

{onml‘: C.ovc\nic“-le. {2&7.2)

levabnen v Ac: b : C.ow\pn;menlo de ownde Com“—;.lnn_
me

-nolcr‘c:'o ('mlnoc)uzic)c Pon Fc&nm::,nﬂ-\ :

= o - CHg = CuOH - (90° - 0T

ande ‘C}u..‘ gy_u vl Compovwm-[es coumkc«u(u.s-mlnins b
l» o (2622) ¢ (=if v wme)¥-0 (262.3)
t

tilibra




' pnopaiedcedies mc.lnize_s Q-

> Ot 300 {2 mc-lniz henmidicne
R IR (¥ “ anlichermidicne
o~ PP, (oM gT m=01.2.3

ok Vil il K ak v il Z%WEqm

(263.3)
- %,NUVD =5 e B e fox=3"
S ot A
Exencicio : \/en'\(:.'ccn Gue c'..eae.‘anc (z59.7) —> Eq‘.(263.ﬂ i
ii 'lc. ) £5.14) que
¢° - {'izm_ o] \ e (¥ - [o g% (263.2)
\ 0] -3&:2.) k-du O)
- Sivvi€on 1 ccso %mcﬂ oy (258.4) ¢
'\ R+ Eq (258.3) -
c | ’
P(t*ﬁc)o-"o&))‘:(’= {"x& /-wh:?h-‘c_qx’)'}‘ + vac
ou{i(“’fc)o*tad}\ —L‘?‘/-—\?+Lq-ﬁ -mc\*}"o
\ \ we '/ \ X / k)
——— e
: Do =17 Eq. (20.3)
> [Ligk Do mc) t:0 (263.3)
1S

tilibra




s _radaitiaca  hedveadiessn CO\"‘I\.'.)'.JC%C()O Eq. (263.3):

(Ehf}"'T)Ju—mc.}“}' = ( '{‘P(‘it\alm -%A}.,) —mr_.)')"-o

he s (cihou-g ANV -t -0, (264.1)
pade  du#CHY = (9 9ty O
-_;e.i‘-;-ni(:c:o t a‘c)"\iusnlo de V¥ . *I’= Ppree (2¢64.2)
nolans  Jeo s " o g, e
> fa (264.3) «* 0° @® l-';q: (263.1)
(zihop -1 g Ay} ¥*eoer (€0 - wed 'Y -0
¢ M
L (b - g AuYd ¥ -med -0
ow [ =idw = ' a Au) ‘;"(\H' - mc J’ = 0 : [q c.c]l.un'l;; (264.3)
N !/ e ' LA 7‘ b J
“vodan: FY = ¥y d -
[ 4,
= (‘)’;k }'z* ')L; 7":) {'i?i-?_ 0 \ ¢z
0 -32:&1} ¥3
\}cr
- Sobne. & eq. de Cof\-li'nuidc:c)e. Connespo»ndenle e (263.3):

tilibra




@ ,

Do €q(263.3) : ih FOR(Q¥) -1 qAuFTHY - medF0 (1)

Eq (2RABY otk & ook (uPISPY o hu PO - webd=0 G

Ly () -(72) ¥ i‘}*(a’w") * (o,u ICHrY = o

L o (FerY) -0

se  JF < cdrY s ids gadon depsidcde e (26%.3)
C.anQf\-le.
Ly . T* - 0 ¢ eq. e coalivuidede (265.2)

nwadan Eq. (265.3)) :

TP = e ety v g PP . cp

Ec:. (256.1)

-pno'ximc e.jcpr_ L \enh (:ico-n Qque G Ea‘ de Dince &

covanianle s0b “l’nr:fwn-(. de  Lonewl=

- inicac@ pnopmedccic.: do &nupo de ]_ongn-lz (howmogeneo)

Le vnbnon wecéniecs cedaq;c.c [ Q'ut.?n-lic.a |

ﬁolaqoé.s exn D -O C.ow\i}uv\lo de 4no~ﬁs{onmCCohs e

>
Coondexnncdes OA(O) que pneseavem a

="

NoaAY™me w:.-lor\ n

¥ t“.)cxn-lic‘nam Con\}]. vlnc\ns-if. Oate) : %nm‘:m

nchl;quc.c)r_ e.spe.cic@-. p/l_O 4-\:aion (%%, x*, %%, %*) -le_mn-s. que.

&% ¢ [xeyt e (XYY = (x2Y - (M) tilibra




> C)a-ion\m]nc.qc'o -lncnc{. I_nno.\nlz (239.\) [ (239.2)

& _Jdwm N v&n‘.c.“-l e

Ly 1 AT Riaalol i 'l idede ceic¥k

nJ C.DV\:‘UY‘\'!O Ae. ‘i’ncnnS(‘-. de coondewncdes que. 1DNeSenvewm %

81\\190 e Lone\n-lz homoateo (z66. V)

(nn-lc_c,n&s 3-V e ‘Ina\ncg. L:ne.n-(z (’23%.1\)

gene nealizacco (266.8) : cCownsidenan 2 4. vadpones

Laf oo ont, AF) e aRdt an by

SQ‘_I;C-. 52(‘)‘.-“_\)) - (xo_so\"- = b 3;\7-_ (7\2' \32)2_ (K?-_“S:,)'z

Ls Coﬂh\auﬂ'\o de -lnc,wm:lf de Coondewncdes que pOeSenva SZ(“..\‘\;\:

%nupn de Lnne.n-lz néo - homoaovned (Gnupo de Qoinccmé.]

( nolaqnac 3-D . 4mv\s{. Lonends (239 ) .

thans@ecoee e ne[ﬁexo'cc espocicis e "lﬂvhponcﬂj

Joawnps  considenan ocpevies O %nu?o Oe Lonewlz hOmo%aﬂe,o

_Eq.._(_'l_‘iL._'dj_p_a_d_c_SLescnilc COowno

a5 pxp (266.2)

il eQe,meﬂ-los mc.-lmz dx4 N\ que connesponde

a -ln(:\ns(l-. de coondencdcs, e a., Eq. (234.2)

ow, &xn ﬂnlmjrb mc.lmn:ice D AN S

Como G 4nans§. lonendz ~ _invanawncic $?, levnos que

P Tl i

GapX'® XY - dap AP 4 No ™ %° 2 Xux? = Qupe %X %@

- 7 .
cuadices  S° iwveas pade

tilibra

cavio 6 Goveleon o ¢ eabidriue




hesicd Adu Qxm AGM. = (At)uu Aan APM =z
U | 7 gV T

T Qe
U rd
(i D
ow AL% KE a dc‘{iniqcb wedniz A que descneve
G -‘na‘\ﬂsg. de coondencdes
— poopniededes melniz A
(A\) de{enm‘.ﬂ::n-le
Eq.(262.0): dA(Ata )= delg-(ded AV - dilg
Comnmn dtLC\o = -1 =0 — dc’l. A=t (267.2)

L> 1 2 c@csses de -lm:ng{‘ lonen-lz-.

W) ‘\lf‘IC‘Y‘\S(I-. Ae ,nne“lz R00RAICS * 4(‘\0\‘)5'-'( gue pPodeen S ob-l‘-c)c:s

COﬂ-l'.ﬂl}Qmtht [+ pon-lan ir‘]gx\lic)c:dz; nesse ccso lcmo‘:.

mrec.saniamgLn-lL_ el A=t .

'T'\lz s ‘5N ICS -l ¥ S

obdides anli\nuc.\me_n-la c pcnvjin .‘c)cn-lidcdc.; Yiesse cCeoso

pode ynos 4@;1 Jeb A= 4 ow -}

Ex. -!nc.ﬂs{. AR

- invenSCo fa 0O 0 o© |
Q%P&Cice 3 = !O - 0 _© ou A- % (267.3)
f o) O -\ O s del A= -0
o o oo
- 1NVeN SGO ’-—i 0 _©O o’
esphago - -lemponci?,: A=]o -\ o o ouw A=-Taxa  (267.4)
O o -\ o Ly del A=
[ o 0 0 -\ tilibra




(i) Sobne wdwnenn de pm&ma-\nos;

Como A woedniz 4d+4 = Mg e@evﬂenios

Cle. -(‘c.lo EC‘\\. (2¢7.8) = {6 cquecpes ;

g 'DJ_{"I& -lC‘Y\l o

& ﬂeﬂnmg“lr_

Covno QG =g% —~ cpenas 30 eqs
O O A} i

nde ‘Dev\deﬂ'vlec

L ¢ pm&mv.lno\‘ (eecme.nios A) Ciunes

ow S0  necessanios 6 Pcna‘melnbs o] &Sptci}ccm

4ncns(. de.scni-lc Pan wiedniz AL

e.% : > &\nnupns Ade Lulen

on;&nlcc;cb cixns WEFE D t..a.n.l. YEF O

(vele fig., oa. 2398)
3 (9] 13 =

e 3 (‘nw—\?o“aﬂjms velocidede

boosd REE O' w.n.l

nelelive ¥ (ou gad B f;)

RQETY O

* sobne o w\c-lmz A,

\/e.-\'.E'.c.c-s_o, Que a w\c-{m—:. A Poc}c, sen e'-zc.mlc Covynn

( ps dedc lhes, vele Cep. 4y, Jccwson)

%)

(268.3)

- A =
Ae exp(-3-8-3.

Onde. %-. (5:,.92,53)

s (W Lz, ®a) o

VL-loﬂ.. Compor\t‘.ﬂjes - mc-[niza% D1

"

[

<

malmzes o T %encdnne's cle no-lc\cc'u e DD

K

At

cle

boos*

e

W (W, w2, W)

:;'- (_'u..ﬂ'z.?!'b)

Pmamelnos v nodeceb 3.7

1"

~

HYooet

tilibra




& as vnr:-lni-;es Si e ¥i sco Oedes pon :

[0lo o o) /0:0 0 0\ /o:o 0o\
Sy - O:OOO\ S2 = o:oos \ Saz| Q1D -\ O
010 o-s, 010 00} 011 o o
k(’);oao/ Loty 00 o 0 ©

/Olll o [0 A [o'0 o 1\

0 0
]
Ky = 110 0 © v<'z=O'OOO\ =1 0,0 0 ©
1
:ooo/ 11000] \o'ooo
| |
010 oo/ olooo/ l jo o ©
(‘om?ontv\l*- / "Cc:mpovw_nlt ) eepccicﬁ
especo - -le.mpnncﬂ. ~ boost ~ no-lc.c_o‘ia«; 3-D
-lonopr\‘.edc:cles Si e W &= %\%r - :‘é (269.1)
(E-0)°: 1 &1

+ Coneidencn 7 Cesos pan-l'.CuQc.n:s Eq,tzes.n,

(i) honst Ree o' w.nd. ReF O, din&cp'o % :

- "'5"(!'
Ly o+ 0 o 3 =(%06.0) —% HA-=.6

\!mi{ica-se que (exencicio) :

>
r

1 \(: T (-K + (-Z)?’i_..\»{_\ t {_\- (-ﬂz 4 (-ﬂqh-.)k’;z
< ER 7/ X 2! 4! 4

L
A

— e

siah (- 1) cash-7)
Eq. (2%0.2) (269.2)

tiibra] ecce ceeo o - 4Sh 3




(iid nolagab Re€ 0" wad., eixo €3 QeE 2 M

- -wWS3
Ly (0> (00, W) e 3I-0 = A-:e

\ien'.-(l-'\cc-se Que lexenCicio) -

WS

A 2
A~ e ‘3%‘53-(m—lm?’+,,\53-f_x-w24@"*_..\33
< 3. 7 N 2 4 }
S W) CO5 W

L N = | o Cosw __ Sigw O (270.4)
0 ~Sinw Cosw O
Q o () 1)
. ::LQae.‘onc g «le_mos C\‘ud’_ (exencicio) -
I Si.c..;é-& = Cijw S d.?.cc_\)e.bnc S, = éQ%gbnc compong“lu

o W\e‘nlo Cv‘\%u Len :

»

T_Si[t(j:_l= 6(\‘:\& We K Se incas‘.{onmc comMmo Ve.-[on

sob nodccOes - (270.2)

L« \Ké—\ *-Q;ém Sig Hnns-ls e\ oC\)enc-Q. nee Comblcm.

Eq. (270.2) : Ci.e%e..L)f‘C %madones qoupo de Lonendz !

tilibra




@Dy s

* sobae G Covanicwneic Eq. de Dince.,

considenan 2 REFs ivencicis O e O',eca . vele pao. 238,

ideic: delenwmiven o nePecao enlne cs l‘-l\nc'n—e_s de.ovnde,

Yooy = F(REY » c0Cucei eq e Dicce wond ReE O

L L IUEE KL . N . e Ref o

: Eq de Dince (262.2) nl ReE o :

(\-.‘Jh. :(J‘PC)\}M v mc}\)"(x‘) =D

(273.1)
onde  X'= WH* - (Wo 7' . (')‘lu..-. o)
ox'#
¢ mcln;zes Yr %a‘lis{czw_m paopaiededes (263.3) ;
Ver\i{ica-se Que G mclmzes * e T sao equivcéenlcs Lo,
elos C’.'a'lc'o nelccinncdes vie uma -{ncv\s{. Qwnidchic
H‘\?‘# - o C}u\l) onde VOY: O'y =)
L Eq. (27).1) pocle  sSen csmilc\ caxno
(-c.k P s we ¥ - o (275.2)

: hipél&f—;e.: .nc.ec\c‘.c'o enn-lne. bl e ¥ vie gwene imns:{onrmqr{)

Cinecn ~ e.q‘.dc Wince o incmsf. Lone_\nlz » @inecnes

L. E)e.-(l-;mcc,b: sl Awl GEAY s

P s FUAX) = S F) = S F A ) (271.3)

tilibra




onde X'= Ax + fq (266.2)

\ voupdare el Que Cnnnaspnndt e uwme

',f."'ICnSI‘-. de coondevnades | e a., Eq. (229.2)

Q. malr\iz invense ¢ dede 00 :

Y = ST PG = SHA P (A% (272.3)

-Pnn'xi\rm elci‘:)cz (‘}cle&mLm mc-lni'z dxd S(a)

volan: Say # Eq. (262.2)

(-.-t\ SYUN Rl R S(Mmc) F(x):0

-ih s(AY T S IS a}.ma i vyne S(AY Y = o (272.2)

~—

Ope S (A $ D)

Covno Eqs. (243 .3 & (266.?) :

r‘)}u.. O] = CJX”" 9 = AU!M- a‘u
DR I OX”
| 6q.(2722) | /B SUMYH S AL Ip v we)die) = 0 (272.3)
(3

Se 1 mc.-lﬂ'\?. 44 s(M deo que

Sy YA S IAY & Y

7

n

(1) = SIAYXH*O'WA /\“Ju.

(272.4)

-

bt SETAY XY SUAY ~ A”}Mf” -~ eq de Wince & Cn\!C.n{Cn\\e.,g',e,.

tilibra

\:q de (Dinc:c c:Pne_Se.Y\-lc G mesye (onmc NOS QEFr: 0 e (5 5



vaynos considenon Eq. (272.4) : dt.{iﬂi(‘_lcb wedniz SN :

-noicm csimilanidede Eal. (262.3) + " AL

‘D&.Einiﬁg_b‘. {nﬂcla'o de onde ¥ que_se 'lnc.:ﬂs-(nnmc cowo Eq. (271.3) ¢

Spinen de lonendz de 4-C0mpnne~n~lc3

considenan Owme ‘lncnns-(. de )onewnlz (266.2) m{;mlcsimc@:

Auu_ = a¥ v A = &uu. 3 Ala.)bu.
7 @ T 7 7 7
(273.))
onde a¥, = a¥tau,. = %Y, T Eq, (242.3)
o7 (@) O 7 7 %
e AW¥Y = - A*® (vele cheixg e Y- 268 ) : aQencs

é Coeg{c;&wles nco-volos

Exe mpﬁoq. Cne{icie_ﬂle% Aw* .

(i) boosd Ri€ ' wnl. PEc 0. dinecesr % -

Eq. (2692 o 3 ¢cs -

Covno '.3=-la\-\7>
1 &5

Tl !

-1 -
Ly A':e,_ &-e’ﬁl e

2 A - {3\45
]Eq.l’ZG‘a.ﬂ .'.'/\b; v Na®y = -F’ e Avp o Kd¥p & = @
O—U-' A[L)OX,’ &L\BOQ%‘{B 5 AL,\)OL(L\JBK'- "(I?) :41
(223.2)
Am;o " &Q\ & Cgao .- Aw\ 5 C\OD = = |,;|5 - .=

(i) noleccs Ree © wold. cixo &3 REF O

Eq.(270.8) gy (3= 9 Lak

-65%>

N = |~ &8%a tilibra




| Eq. (269.3) ANz = Awlz =t o A%y AW's =-0

W

2z
ow X i Amsg %ﬂ Aul?,%zz = -0

(274.1)
Aw? = Aw’ag®” - Aw®iq” - ve
* Vawos Ven]{‘.c.cm ST Aw*? =« - AP -
FQ‘A. (267 .\ 2 (273,48
K Ao AP;“" 2 Qo
[ a®id K% e Qu{!.(.%pm 4 &L‘J&’M\ = C\J_.-Iu..
Q.d“u aAan C\pu- 4 q&Uqu.rs ﬁkJPu. 4 f:}.mdu AQup O\Pu. v 0 (AW?) = Gy
(@) g T Q- @] A T O v Q7 O 7
Qo) s Qun ﬁh)Fu- Ab.)du QAo
A [@ T O @
QA 2 gae AR AW
U 7 7 7

Ly Awu};= - A{AJ;AU

Coyno mclnvz dxy & =SSN @ tq. (233.3) =~ podevnos escneven

U o &xpc;ﬂs,c:_o wedniz SN evn dononos  Aw#®:

& = K&gt = & Tpw A™” 3 0 (Au?)

2
: (274.2)
g &' Jawe ¥ ﬁ S e Awu?” + O(Aw*)
VAN
// \—‘ nodan _some seb {wdices e o
C_oﬂjun-lo de 6 vnelnizes 444
covno Aw®. - NP = Gup - - Spp .
voian: rJa-lenmisncclc'o modniz S(aY~ dedonmineced Q/}uh. tilibra




' Eae. (272.4) , (273.3) e (274.2):

SigVe - AYLEF

(3 & v Jap A=P) ¢¥ (.! - i dup A = [ a¥u v AwPL)XH
x & ' / ~ [ 1 7 L 77
B vy ap . AP WU 2 - vy, s P
Y L (" Cup A™" L Tup AT X O(Aw®) = Y AW
= AP T (27s5.Y)

-1 (€Y Cup - Qup X)) AWHP - - LYY danld AP
L3 1) 7 4‘ T

£

\feni';icc-se que. L\i&.“-\‘b cloecixp) EoI (z15.3) poda sSen o_scnilc Covno

[ X9 dunl = 2 (%“i__Clm - %“?ﬂ) , (275.2)
i 3.\) VA -
dLJ..LJ = i [pu ol - (275.3)
Vi 2 7 T

Eq (2753) = weldniz 4xa S(A) dedenminede

> Eq. de Dince (262.2) ¢ r_‘onmcv\lc\‘

“D—lOﬂ H

Coaywnop  Owe lr\eﬂs‘{. (i\nila = SuCessco  de -lncﬂsg. lvw&:im-le_swﬂcis
e Se AWM = 1 (Hrv
- IN]
. ~ - 1 Qo WHYY/
b S(AY = 1 - g W) . Sy et T
\ 4 N / N =100
(275.4)

sakine. om  snolniges Cuw
{‘h = QO uw TY
I O'

(oo

> I ‘{‘m. {‘111 = Glu.l Qufs [‘Cd (\P-l i QU-&! q})l\ (Yd {‘r, e f(s'cq\
+ M ¢ QO &« ’ =
tilibra




,

" = ol T
5[‘{‘}u-@u]-—\?%ug%uf‘s(‘f ‘(\F—&%p)
- ) L ; ol ~o
Eq. (263.)) > Tpv: [ Quadap (ISP - 1a3%) (276.\)
t 7 QK [ < 4)
-Lemos Q‘uc..
+ Jow = | GpaGua (CPCC - 10\.”5\ =\ Qann Q\(\.c.{.o'f“ i i FOpe
) (SIS L8] ’ Q 8]
o) RPOI%: —iq%
- Gxo = ;QuﬂQou(fdf?’ -’\ 0\49\ = iQmeno‘(’“fo s = § OHEY
Q [ S T @) (@)
: -ifo¥p - 4{.08“}'3?' [ av (276.2)
dit = igiaaia (VP - Tet?) = jopasieiel ¢ (oo
@) SNAN 7 1w) [ORA
= ipalead - v @l ad v = dital
Eq. (265.0) T
= el of AT AW -a/c‘"o"* o \
kc’b o/kciio) o c:"'cf:‘-}

coNnsidenon ? CCSOos pcn-liCuanes=

Gy Hoost TREE O

wad ¥YEeEF 0, dineccd %
nease ccso Aw® = - Aw*%. a =3 <
Eqg. (234.2) :
S = lexe - (Fos Aw®' + Fio A
(- Fou) (- Bw®H)
= L - Ty AW = 4 - i (-igtYT =y -\ 3Rt
Z z ~ / z

i pr_Owne -lnwns{. {.‘n;lc

Simi @en Eq. (275.4) : tilibra




(:2/ /

-3t
Se F == 1 3 - S = Piwm /3-"’55'\‘\]':& 2
& W - & 00 \ L /
= laxy cosh® - Q'sicoh 3 (277.3)
2 Z
\/en;f{'\cm——J
Qasumo mc:-[niza*-;:
VY
N = e = ) - \K: - Wi sinh 3 & W:COE\'\T : -lnc\ns‘-‘( Lonanlz (263.2)
_zdl/z
¢ 5= € : mc:Jn\z. ~ -lncﬂCI: SPiaon Soh if\cns‘-(. Laniade: A
one e 3« -qu"s
I o
(i) _nodecco REF O wad., eixo €3 REF o .
nesse ceso + Awtts - AW s - <<y
Eq (274.2)
& » Vagwe =1 {6 Kat® i G’zsbh)z‘\
4q 7
(-T2 ¢ ku’“)
= 1 - G';'?.AL.J” =V -iduGe) = \ i ieds
2 2 z
> QL Lyne -Ircws(: .(;ir\i-lc.. Se 8 - O
~~
~ . © Saz/
Ls S‘QGM (-\*ie_ﬂ'.\'z.\ = e-L =
Y SO0 N P 7/
Jemos__ olx.u..:
=14 z
A = e_e ® 2 | +S2 - 5386 - 53 CosE . no-(cqcb (2720.3)
y (62 /2
e S= & = lqua cosg ¥ i /d3 O\ S50 (233.2)
z Z

(o u”’)

: ma-lr\‘.z ~ -jnc:sns-( SPin0Nn sob .no-lc;c:_cb A tilibra




Qcaumn mc-\n;zes de lnc.‘wnsgonmc.ccb

L Ccso_aencl
1)
Egs. (268 3) e (279.4)

A -

eip(—é’-%—'i-&) 3

Jnnwns{l\. Lnnenlz / no-lcc_c'o

SCAY = exp ('i Tpw W2 " SpPwnon
L 7 7 T
(z78.1)
g - (©s, 02, ©3) pan&mg-lnos noleces
:; * (-5.\, T, T2 ) " !.’3005-‘.‘l pi:lak"ii
e -3 . - P R - S W -
Levnbnon = ‘)"(x‘) = S(A) ?L(.x.') e e A X
VG YN0S \!m'\gcm eq. (275.2),
COND + Aw”,u \ /_\w“,ui"* s\ Aw¥. ¥
z I
e Nd¥u = Ad*Pann > A Poau 54¥ » NP C{W‘.%bP%?g
= ) ov? [4)
Ly Ao, CF - Aw?® a*Paoa Qput* = AWta’, T -
(O ot N '
a” o e
\J
= Aw® a¥s P = - AWYE %“,s O
Ly ~3 [Tu. G’-_a.r‘.»-\ * /\h)uu -{'}# = | /qu ?e. = qvhf\q\ ALJ‘IP
Z T 7 z O 1 L% L 7
como  Aw®f o anbilndhio - Eq. (275.2)

tilibra )|




—

aDyw,

° T’\D-\Gﬁ 1

Eq. (292.2):  Se

118 Csz2/2
[

-1©6Chz/2 - .
45 8o - & i = &' .rm-lagco

SRt § - 3at/z y 3R/
Ea:(P77.0) ¢+ Sis @

=% S & + e - boos‘t:

-3 v
Nesse CCso, -\e\mos que LV'EA'\[;'\CCH-‘ ! S8, (o

Como [{o. Gijl- 0, ij:32,2 — podemos escneven 0s dois casos

acivwne Cowngp ¢

st (S {o (273.%)

 sobne. G inveasco

atpo.cwﬂa.

Ylesse <Ccso,

levnos Gue.  Etq (267.3) ¢

(L 0 o0 © ]

A = 'o A o o0l =9 - el Ae -\ ¢ Jncmsl: de. lasenia (279.2)
Q 0O -3 O im:\:ncﬁpmc ;
g o &6 =3

Nesse Ccso, Neo el possiva@ considencn  ume -lncnt:{‘ i (I-ini-((’.siva

R rJaJenmiﬁcn G mc-Jﬂiz 4x4 SN

L> CJe—lEnmiﬂC:(‘_IC.;.: S ¢ Poniif\ Eq. (272.4) -

5‘5\'”% * /\qu‘»

o

SRk WallCR > bl Yo
% (@] J

T_ cuidedo + neo \Wé sowme

R (
gob indice v .

Ly S'gog .

+ C° PR s = P¥ (279.3)

qm

<

s0lucco Eq (273.3) : $S=P- e i (273.4)

de I‘-csto &Q%&.bf\o (263.0)

tilibra




-y ip T
Ly s3¢eg = o “Q?"r“ f"e.* = (0°) f° = 4 (%

wd ¢
e S'C¥S - ¢ Peopw e o - Qwpoge. . g

- nodan PR¥Y-=P*P- 1 ~ =P U\nilaf\\'c:

5 - P
oo p;'- r\_‘)*" e

L, gopige . yoetfroge. g¥po. pt Eq.(279.))

NepRouvso, EC%. (257.2) :

Eqe. (263.2) e (279.4):

’P*}’LU) = A eika’;.m S$pinon enm&'\c T_.)Dsi-lwc Guloesic(ﬂo P
c/ o.wlochon + L=)2
= (zgo.\)
oY o “p)LL-H *__Spivon Q“maac ne,.gc:.-lidc sile ssleds B
e/ aulovc Con -1 a8
Ly ‘e cs e sEak 1'(: Qe = n.[ 'n-{n{\nSe.Cc
O'I"."ID'S'lG.

+ Covan '-awle_s biCinecnes

vmigacc-se.. que G covaDiveccd 4 enclnizes €

Ls AL mc-\n'\z.:s 4x4 Q,inp_mme\n-lc i_ndgpcwc}chic_% ™. .o

d wnclniz 444 pode sen escnile

*emos CI‘LJ(!. :

e leamos wednizes TV .

s Taus A chmz

T':L = \P}u- & epelnesue

Muv = Tue 4 y (280.2)
PP = ieopiv®y? = ¢5. Oy : "

A
r| Ig. = ‘(\5 o{u

4 y tilibra




- ln pe
-pnnpme_rlcc-}r_ca e dnizes :

C (™). %)

T

- pr cade [+ 05, 3 melniz P™ oo gue [*[™ . -[™1

.Tn‘r'“-.:o:pﬂ¢rls ,l

z (Z223.\)

¥
colan: £ Tat™: To(pn(emt) = - Ta(rmetec)

= 'Tn(_[‘“(f‘“‘)") S W

CJ&.(")O-'-‘S f'a' e rlb c)] cF b - '3 f'ﬂﬁl"l‘?.'a "l‘C-Q O‘Ue- rtcr\b’ ru'\-

* Ve mos vemfl-acc:n Que Eq. {78).%) = ﬂ’\c:-[m'z.&s ' sco Q'-ﬂa.cmmehie-

(Rateld pe*nc}ev\-lc.s .

considenan:  2.aa0T"= 0. Gne & (261.2)
Lol
0™ + 0% « Eq (2802) ¢ ) g [™P" = o
N 'a)
o Tal d e res) - § sethlomer) -
\n ] n N 7

o
il
o]

= Qv /'-ﬂ(r'm\z- ¥ 7 an Tﬂ(f‘mr“ > Ow =0 N9

N

i, i
-

+ re

£ 4

]

s TalPs) & 1. ot t™s

W

Se_yn=5: laﬂfn(PsP“)

nt s

L s = O .

tilibra




» £0.(280.2) -> o” nposivel sscne ven quo\v\lidcc)e_s hiCivneanes ewn

-l'e.nmos dos Spinones Py e FIx) ¢y Compnnlcmenlo

ben dedenminedo  sob -lncws{. lanswds -

"l"c_mns QUG H

S(r) = :j"}’ : 4 COY‘V\‘DOﬂI\n.le : escelen
VA = ‘:}."GJ")" L4 comx‘:mﬂaﬁlﬁ 1 \/Elnn
TA¥ey = § @¥Py L 6 “ o douvean erdimrend b
B ey 2 F Cut ¥ i 4 W 3 ps:e.udovelun
P (wy = ‘-):’(\':.‘rl’ v A “ . psauc}oascr:@ca.
(282.\)
\lcni{icc-se. gque ., sSoD uwme lﬂCﬂS&; Lonendz A -
Yoy ey = F0 F )
F e 2 Py =AML P e Yoo
Fooy ¥ Py = AP AL Fo 82 d
(282.2)
FU) Ca 02 F ) = (del AY AXL J’(}ﬂ Ys (VY ‘;J’(x)
F ) T ‘}”Uh = (deb A) )L(r-)‘f‘b d (x)
'“0“\0\/'\'-
Eq (264.2) s F(x) = F* (°
coene PR = ST = e Yy = P ey = e sF
Ly P(x) = S P
(282.3)
e C}"I(w" = "L’*(K'\ o - }l-(;) 54‘-0

W

tilibra




dewnbnon: Eq (27a.\) - St e o' T -5 Yo =5'CeS ou X9 S%¢°s

« Eq (272.4): SPYXPs = N, O,

-le.mc)s C‘LJP H

Gy P ) F'0xy = R STEeS Fix) = FHa1 X0 Fix) » Fix) Fix)

invenienle s ob ‘lnCY\S{-. l,ono_n-[-z. + escclen

G Flax) Y2 ey = +*(x15*{“;‘(‘*‘5¢(ﬂ = FH) 00 SEYMS (k)
st . : mgm s

v

o D

= A Foo 00 Yo

COmpon-lcmeﬂlo 4-velon sob ‘lch\S[‘:. LOnu\lz

L Eq (269.8) :+ JM = C,J"("P‘J” i, ol {clo. 4 - valon !

Qba. : nelocnes Gdens oY} »'en'.gc;n Eq. (282.2) :

L T=0* - 0

(283.1)
T‘{\E?.Qiu.u‘l' 0 ouw [YVs,81:-0
SelQucoes Eq. de Dince pcml(tu@c Qivae -
ideic : aenencCizen solyccn (2597.2) pL l:)Gn-liCuQC Civae
que Se voovivnende er ve@peidade G -
s0@ucab %oan = solucco (257.2) ® -lnrﬂsf; Lnnev\l-z.;

* cansiOencn 2 REFs iaencicis 0 e O

REF 0 : ohsenvedon

Re€ o' : Pa.ml(c.u e tilibra




5\
19 o} %' ¥ velPocidede REE O
' ‘-"
v NEE
0, wal RVEeE O
o *®
z
50@. kq. de Vince (154.3) pr ReFO' - cq. (297.2)
e} —imc?t/
Yalx) = an(o)&m b n-=42
(284.3)
) (=) et/ h
n_ () = Jna(D) e
onde TL ] 0 | 0 | [o]
Uy(o) = | o oo) = | A Jio) = [0 Ja(e) = | O
O LY O
o) @) LO ! J
[ E-(:{ de Dince (294.3) ieJ] REF (o1
Eq (273.3) : J'(x) = S(M P
by k) = STHAY Fx) (284.2)
onde SCAY = exp (-; 0:.“; l..-.)”"') 4 }:,q‘ (278..4)
&) ™ b A : Bi=dah¥i  ow  3is -iq\n" [EX
T T .) e} |
31 mien BEq. (277 3), vm'.[‘zcc-se que (exencicio)
: -> A
S(A\'—e.xD{-d"fi/?\a&%n/-‘& \‘Q*D/‘_LQZ'G‘S\
L) \ ’J 1 \- Z / T \ z /
ownde = (i 9D velon cuies COY‘V\PDY\Q‘(\lCS ScH
s neldnizes o' Eq.(255.!) e tilibra




> o3 (A) = exp/ s &-\?'5\
YL 2 7/

= 'j-ﬁxq C_os\'\" 4 (&-Q') %;n\’\'S

g ‘ f

\{Pn.-EiC(}r\.t-
= Cr‘)gl’\ 3 / Iéxq 4 (;J.{}) -lq'hz \ ('2."35.5)
2 K o B |
oo : ~ Eq. (233.3)
s cogh?? - v [y v cosht) = U (4 €Y
Z S 7 z © 7
= [ A E \ = t t YY\C.?'
Eq. (244.3) A+ 2 ~ mer / 2me?
siah®2 = 1 [-\a C_oslx'!\ 5 Er-wpth
2 z N g 2wmce®
Eq. (245.2)
// :
= Z
L> 4%}{" 3 - E-wmd . £ b)) ] I pc \ . P Lo
% £+ wnc (E +me)’ kl_;'tmc.z)
3 z \"2 » roon~
L ob(ay = [Erme® N T fae v SGp e N (285 .2)
k 2mc? / E1mnd /
d"p.
: Eq (244.3) Pp" = (!‘:)".t:‘.;) = (pmc:pm95! = (\E/c.f";‘)
b P}Lx,““ : P"x“ - {S-FC’ = ywe?l - 6?:
L> R/ pcm-l:cUQc en NEPOOSO : P'“ Rl we? (285.3)

- =7
Como PMyu - oy > we? = Tonc’t- Do - ¥y,

tilibra




L> Egs. (284.3)  (284.2) (285.)) o (285.3):

-imce*t /h - PR/
A () = SA) un(or & ~ Un(py e
(286.3)
) yinc? ¥/ FIPH R/
n (x) = S*(M)Jnlo) e * Unlpy €
onde (v'en\(:mcnﬁ
" A 0 Cos Gp.
(A = [E +wmct o A Cor -Gpz (286.2)
j 2Zmc®
Coz Cp. X o
C\Z?* =Dy o 3
oonde G - c
E+me?
nodan : W) e Wa2tp) : colones ) o 2 Eq.(286.2)
TPy e Oz () \ 3 e 4 "
T de -(-c&n 4 - yelon i
E'-a' (286.3) : s0lococs o, de Dincc f.)c:.n-lichC- Livane =
= ondce plonces
- pnopniededes so@uqoes (786.3) :
W) (F-welUnpd = (¢HRu-wme)un(p) = 0
(286.3)
(+we)Jn(p) = (¥ pus wne) Jalpyr= O
vnodan :+ Fq Dince (262.2) :
, ) - PR,
(=i TP, v vneYdat(xy = (i (i) s we)uapre = 0
\ = # L < Ih 7 F L

tilibra




poi:’: (')Ju. = O Siymi Can DY) Jn(tg‘\
o xM
(29 l:Ln(Pi(g-mc.) = lln(p)(?”plu-mc.\‘(:O
(287.3)
Un(p) (¢ s ne) =

Fa(p) (¥ Quiwme) -0

nedan + he Eq.(?.BG.'S') 3

4
Walpd ( )V Q;L-mc} =0 # P

e (M- (OPMR° . Eq (263.3)

W ipy {“’( {‘“(fﬂzp}... - wmc) =0

A

" A 2
- —

Walp) A

() neleacaes de onio%oaaQ;dcd¢°

Ln(p) Wstplr = ans

Lo(pyJTstpd = o

(287.2)
OUntp) Us(py = - %as Jnip) Wslp)= O
covapancn Egs. (282.3) e (287.72)
L> Cq. (287.2) ¢ uwme %—onmc Di€ineon, em pmi&cogm Om
escelon
pr R € 0' » REF Pcn-lfCuQ.C:. lewnos que
Eq. (284 .3) - Wn(o) Uslo):= BN.S : Loy Ts(or: ©
Un (o) Js (0) = -%0S  (¥n(o) ks(oy = © (287.3)
Cavag Lo, (287.3) & invenicenle sob dncac( Lonewls
L> £q. (2837.2)

nolan: Eq (2987.2) ne @ocoes de B evilne

%pmones

R/_O  Meswno 4- vnowmendo R%.

tilibra




- T} o
(&) ‘)'nln{x\ i 'll's (%) = Won(p)YXY%WUstpd= E Sns
mc?
7 (= -) = .
Fa (0% ¥s (k) = Fa(pf Uspy: E Sas (288.1)
mc?
oM (&=}
)"a(‘k\‘(‘o = (x) = O
nodan Qs » T« kq. (286.3) ¢ Ws (p) (‘f"‘(‘*"p)ﬂ. = e %) Un(pY=0O
®
Eq. (287.1) + €% » Ua (e Letpy (T*00 4 -meluapy:o
> (Letp) (‘f‘of”‘ eIV ‘f'”'(‘or‘?,u) Un(p) = + 2wc stpd Y% wn(p)
CYPR & CFNRD D
= 20°* Qu = 2p°= 2E/c  ~" Eq (288.3)
noton
= T By (D)

Gy ¥ ¥ Y TR "}{*s =9 1 pfeleerh de Onlo%chadcc)e
exnlne £0@ucois de
enenaics oposlcs".

(i) _4- velon Qensidede Qe COnnaY\lo_. (269.3) 1 I* - cP Y~y

L J-o-.

cPprcdf°Y . B > P E R/ cs 4 solygoes
] me? ! e

p/ PEF o' -~ REF ponl\'CU@:. e wmos que {\!eni-(:icw\‘- P’-— A

L OV ¢/ -]ncnsi:. Lnnemlz. e.q. (239.3)
e {0 @lveg®y §°

r°: ¢ (3°-p3Y

I'": 0 - ¢(3*-33°) -> J'- J° | « L% Loe JE

1z -3 |y T me?

d = o =g

e . o 50 s s tiibra




A onnle.lonﬂ_‘s.
<~

Lewmbnon . descnicgd nab-ne@alw(slica spin-‘fz.

Tz 1+>

L4 14> => My o= [3) V-5 => ™K. -
(o3
Gz | -5

W
0
\.\'
®

P+= 14y <)

= L (i Gz\’ pno;l"e_lon suhespeco an-lnanon 11 (spinup)
z - T Y X X
Po= -v¢ey v b (1-Ge) - - n -t (SQindoun)
(289.))
ideic : F}Q‘(an'lﬂm 0s 4 pno‘gelnncs ~ Bu‘aQ%?GC,D‘I

&ﬂon%ic— postlwc /ﬂe.%c:-luc e

SPin_up/ down

: V’Em{‘\c.c,-se. Que s

Naylpy = ?’»mc = Y’igy-* e Pnoielnn '—‘m"\espac.p evnengia v 0O

Zmc Z2wc

(289.2)
A-cpy = g-we - Y{Hpu-wme v \ " e
ch. 'ch__
nnlcm- Pnoje-{onas [A'a) {;nmc Covc&n'\c.nie-
como  PUal(p) = WcUalp e  FUnlp) : - mcTn(p)
b> As(p) Wotp) = (An(p) Nty Tnlp) = ©
A-Cpy Un(py = O A-tp) Unlpy = Jn(p)
. pnopr\ledcdu pno‘ge_ionas :
2
AN (p) = A‘-(p\
Ax(py A-tpy = © (289.3)

Tn Ailp\ = 2

A\(P\ + N-(py = A tilibra




2
Vaynos \/En‘\gicom /\4(9) = Ay (P

At (o) - ! (X*oprywe) ((¥ou s we)
1 LI L]
Zl,{mc.\-"
- ) ( {‘**‘{'“;‘3},_(‘3,, % (mc.\z & ch‘("'"'?,u) AN L)
4y wtc*
L if pRr® fu.‘\p\ PDupho = | 2oV, 0,
Z \ 71 > O ¥

s DMP,“L = (.YY\C.')Z

'fi')nn":,elnne?. Qe seia (_pr dedelhes, ¥ele Seei .2, B\\;onk/m and Dnede).

\/Pﬂ\-(‘-'\ co-se (']‘\)P_

2. =

AL ‘{15,0(.\ ! (’ilﬂt‘l % 'rsf'uﬂu\
7 < 7 z 77

(za0.)})

onde ﬂ}*ﬂju_ = i e W pou=0

\ N4

Ex. . covsidenon QEF O' = REFE PCm-er.uQc.
Lw pf”= (we, 0) | ROois pon-l;cu@c ey NEROUSO
sSe M- (0,00, 83)3%02, =~ w¥pu=0
72 casos
(Y 2. (snz) =

V[ Naxe 3 ’(\'5‘(-'3”'5‘)'-
2z | ¥ Iy

l1iac® o

} [ \
\ o s—ts")

ROLS Na=-4

Ly 7 (a02) Ua(o) = Wito)
J (4 02) Jz (o) = Jz2(0)
G 2('nz\ =\ f Etnu-l *“(‘r-,‘f'?'\ = | /.\-U’—s O \
Z N J 7 ._.,/ e
o) 1A tilibra




W7 (-02) Wa(0) = (U2 (0)

2 (-0z2) Ja (o) = J3(0)

Qe sumo ¢ 2.(302) L1 (0) = Ua(o)

2 (-nz) w2 (o) = Wwelo) (291.1)

L (0z2) oy = U (0) Z nodan # w.o.d. Wo (p) !

2 (A 0z) Jz2 (0) = J2(0)

Ceaso cé)a_ncé. : RQEF D : obsenvedon
se N'*- (0.0.0.3 g pM* - (wec.0) : REE O
| Eq. (2620 | i . A*L RS o pre A*H PP

ow N\ = N lu.ﬂ‘p

ﬂo-\m :

; T}Lﬂlu. SPCADN - /\U}L AT \(“5‘{*#—3-&

L Eq.(283.3)

J
= o'y s 58 AU}LS‘{"U’ ' 2 L YeS'YY - 9 XV,

[ ]

g

Eq. (272.4)4' \

{fenos Aue :

2.(nz) Uy (p)

;- (i‘nﬁ‘i 1 (\ﬁfp\nru\J 3"(1\)&“(03

= 5V (A) (Lqm i\(‘-s'(‘”n'u>u.e.co)

z

Eq.(?%&‘\\?

= B AY Aol e Uity

tilibra




sSimi Pen., veni{icc..-se. Q‘_UP. (exencicio)

Z(ﬂz) LL;(p‘. = ULy (D) 2 (-0z) u-zf.p) = u.'zt?)

(292.3)

2 (-Nz) U’;(p\ = O’s(.g)") L(nz) th(\:ﬂ = J—;(p)

Jﬁ.s’..o_-l._gé de onde,

Congidenan : Comb'.ﬂc.c;c'u Cineen faoeuc;o'as (286.0) -

. 3 [~ TS STAN
71’mtm = ‘}H]LFL.D = ( dp wet ) b(P.m Un(p) ¢ P :

J Lz«h?”l =z (292.2)

Ovgde Coeg;mo.v\le. bLID.n.\ [ O

ﬁq. (292.2) - p&co-le de ondes npleowncs eﬂen%ic posilwc i

s0€uvceo de Ea. de Dince (254.3) pois Eq.de Dincc

& pwmec eq. Civnecn

noame ZRCCo 3

2 4 i i (F-3)-" /W
(rlsn IJ’m{ﬁ’L.ul = f CJP_C)?' mct (rlan e p-F %
-
(2w h) [e&' -
me® (2% h)° §(F-B)
E
/ ) ' ¢
¢ /.5 (pls) Dp.a Wip) Walp)
nS=3,2
= Z (rlap wc’ b*Lp‘S) 5{_9.01 UL'ls(p}UmL?) =7 ((‘531;:: !b(p.rn'lz =4
n.s .J E n J
E_ Sas (292.3)

met tilibra




it e

SIObne @) \Pnn\i}elon e SP'nn. PALH)

e vn t‘)"\'\hcf Rin

PAT O

e ae.nean.'chcb e, (289.3)

Lo ¢.,.
Zcazy = [ Tawa 1 g2
FARRS 7/

: G"s:. /Q’isz (@] \
o) G'?;-f-)

\f(’_ni(i‘cc-St qua (exencicio) g/ Re F Pc;n.ltc,ua.c.

Z(ﬂz\ = |
y i

/i‘ﬂ-‘i *Gl\ =l /1 4 rs(‘:.(‘oﬂz\ .
\ / z \

43 s PPapts )
[N * £
onde N* = (0,0,0,8) =0z -

¥ (22423)

Covno Eq (292.%) o & owm escclon - Eq. (290.Y) ¢ UliQizcda

como paoleloa pois, essim, J(n) ¢ covenicwle

nodon : UL (o) = 4wl
9° Uz (o) = - Uz(0)
g2 Jy0) = 4 Js(o) (292 4)
g&® Yo to) = - T20) . _Comnpancn ¢/ Ec;‘L (2a).%)

-

Ve 'gcln. o Conveﬂqc'v nliQizcc)c RL_SPN LD e %?iﬂ down

& besecde nc EC{. LoaZ &Y. 8.,
Uiylo) & Ua(0) SPin VP
(292.5)
Ueto) e Uz(o0) spin down

tilibra




Rookivnc aLcPr. i connevde dalel « pccolc (292.2) .

covna él-vc-lnn densidcde de Cnnﬂ&ﬂi& (265.4)

WMo Fruy
3

L J% - J(r]gnj“(r-\ : J[dan\g“(ﬁ."ﬂ z C)(CJlrL '}-"(K\‘{"’“‘}'(x) . C_onnaﬂ.(e

-l-n-lcQ.
(223.1)
Eqs, (292.9) & (293.0):
3 i(F-8)R"/h
T eof dhate mer (g% IE-RIR/
(Zx %) ¢
(2% Y $(3 -9
[ v B e o v
* D (p.srbipa) Bs(py) X% wnip)
n.s=\,2 ’
(1)
[o) icnmo S0 pode. sen c]e..lenm.ncc)o vic ¢ idcnlidcd( Jde
Gondon ( vej'c 2. 10y, Schwebe)
oy C* waigy - ELc,L‘m(tt‘)“a a*) +|;<S*'°(pu—q‘u\)u\nm‘§

- = ¥
Ly J¥% . (rigp met . V. 20% Ws(pyUatp) D (ps) b(?.rn
e T e |
| — ——
Sns * Eq. (287.2)

(293.2)

J¥s ] J(d3P pe® Ibt?,ml?’

Siwni@en Ccso

Nnco- ne ch;w’slieo

(243.2)

tilibra




r Yz
lemboon : J%noug). ¢ = 9L = O ( et m"'c.."') = ! ¢l 0w
O?w 0 Pw E
* Caso %enct?. & Pcco-le_ de ondes plewvics = cowbineces Cinean

Soeuc;o'c_e (286.4) e_v-\eneags pgﬁ]l‘,;gg 3 gg,%c-l;uc :

3 o DM
AT ( dp et [ HSlpnyUnip) e RS,
n=a2 ) (ZT'mwzJ e L '
4i FKM/\‘
+ d*(:la.n\ U’n(p\&. P )

(294.%)

ongde COL(ic-Lnits b{P.rn e c)n‘a.rn [

e o=‘pﬂ-=tt_:=u__T‘-3\ =(E/c.§)

-

¢’ cdede Ron (exencicio)

, J( do { 15¢m . ldpal ) - ) (234.2)

/
n=\2

S;Y‘ni&v\ ’t':q‘. (2a3.2), Vmi{ice—Sa que (etencicion

= 2
g% = I (r}o (15Cpar1® + 1 d(part?®) 3 S
PR A 7
ke ¥ 2:%°9%/4
v 2, (do [ Separtitom ' 7T fu s 80
ns=v2 | 1N
-ZiXo/n
z b(-‘l:.mdh‘:.s) e ¥ Jn(p)q‘wuqt-?x )
(294.3)
oonde. (nolacco) + -« (E/e, -38)
g Auwen¥y gk . FER
- I h +

tilibra




preston Lq. (2234.3) -

pOixneing denvno s {.'indu\:)e.ﬂc}e_“ie. . simi @an Eq. (243.2)
Seoundo u v = pe r}ttp-eﬁdtv\{f-. Enzquaﬂc‘.le de oscilcechd
Q._C_P_n = 72v > ?mC-?' = 2- !025 Ll?. . {235—3)
H 13 k

- amt‘DQ‘-luc)c. =) SoQuCpIﬂ_s @-wnvs%ic \n&?flwc O'rl..{l‘:ﬂ;

R/ W - m_C..I - N2 & = h = )\ comPiow
' W w mc

e ' i We :

.(294.3) - .
o i _» cxn Poincieiao. as solucoes de ene/\éic ﬂa%clwc. Sco

imponlcv\lv_s pL_a descnice pm-lfc:ue.c Quwane

' Considencn  CCSO pan-lic.uec/\,

At
$(R.0) s \ e;n'/zd

Us(0) : '.l'\ccmlg inicicld E\)aussicv\o:

. 1.)3/4.[
Lo bosgunc ~ d

2 \
e evnvengie L >0 .
L 3

Cq. (294.1) :

Y (A.0) - 7 ((JB? [yoct (b(p.r‘nun(?) e.iP'ﬂ'M‘ A
AR PPN LN A

* ! -ip.n
+ d (;I:.rnJc\L?ﬁ Q..'P /% \1 (245.2)
2R )
(45 &' AR Bo. (245.2):
J
-2k - N /z8? 32 - (KA 42
(1) - [dzn ! e / /2 Wwy(o) = ('Z’ﬁdz) e WL (o)

~ 3/4 — >/4 s
(R*) (% 0*) tilibra




3 — (- B)- A/
(v = 7 (CJL me? / Hipa) Wn(p) fcfn e -
st ) @end?] B\ ]

—

(2w ) $CE -3
—\(E%%\oa/h
e

)
/

d'c 2.0) Tn ) J d’n

o
-

(2x b (24 D)

- 3/(‘ _(Pd]z/zhz
(4R 7 [vnc® f b Untp) 4 dJf (e, n\Jacm\I = /cﬁ\ e Wi (o)
n=se ] € \ww/
() (2a6.1)
(Ls (p) \'° ¢ Eq (296.Y) :
Z. [y ( b(o.ﬂ-) u.:-,_mf Lo(p) + dm n) fLs(m'&‘ Jnrm \ T
n=3.2 J
= E/mc? Sn,s = 0O E-('_'j‘ (288.\)
= sty P2+ (1) = ecprs (W)
"‘—‘ 3»‘4 - (pd)Y/242
L> btp.ady = [ e ¥ W) U, (0
e (ww/
Syvni Gon \;‘en--(:.cc-se. Que (exencicipo): (296.2)
'3/{. z
¥ v _(ed)/2% &
L~ d (-p.a) = f ol g-° Un - pY Wi(o0)
E U tJ—

que P <

(i Eqs. (284.3) e (286.72)

tilibra




W2(RPIUWIOY = O

4
Jtu‘:ﬂ wytoy = € j‘E*mC-?' Pz U'z(p] W(o): & [Eawmer (p*-ngg)

Zen et l Zmc’
N

4 ¥ -
L Un(P s o (-:tp'fi = CAPN R DF o wie (297.%)
= T
Wl (o) Ky (0) EAyme
cesse -(;Onmc- : p~wmc £ B oo A é b o= Neguwdrom
d mc

L 5e pml:cuec Oocc@.zede ne(%-.c.'o ol ¢ e Gwan LEO

L» o/ t>0 - C.owxpowneﬂie_s do pcc.o-le ondcs de enengic

ne%ciaqc SCo imponlm\-lcs R/_descniCco esdedo Qe poalu'c.uac‘.

L> pon polng Degs .  me pm-(chQc Cocclizcde na.aic'o d>s Se,

lo_mos que..

‘ Ec‘ (297.3)

- 50eUC-.Oé.S‘ de. .e,wena)‘-c ﬂe.%clwc Poc]cm sSen

desconsi dencdes

S \C o ¥

teonic _dos YHyaccos

considencn Z gxemPQos:

[@%) eee.-lnmn Qiyne eﬂ(?.ﬂ%ic‘- E+> 0 @ Cowmnpn tH Fncc::.

” -
‘Eﬂ E.Q‘U exCC L)

tonsidenon v tasdends de obsenvecen b »> T

tilibra




238

t €,
Ll i Lk e
H'\C:L -x}-/-/ ///'/ E* et ///////
s ]e.slcdos Q_iécc)os
0 O.r——
- et -t
H o AT TR

eQ¢laon Civne niveis e\nenc(g)ic c':lomo 4

(velc [qs. (8.2.37) o (8.2.38),
Sc"\u)c‘se.)

‘-ann‘n:: d f n n Eas ) e 60.\) -

pnobcbi@idcde_ #+ 0 4ncnsiq:f; egélnoﬂ eli tS-[ct‘J'q; {i\nc_is

eNRNG LS ¢
O

E.E: E-}"k\b.)

e g Es - bw 2 s hwy Ey4MC® - By < -me*. C.e.

e posswce uyne -lnc.nstc.cb 2] es.lccln exnenaice ne%alevc

(2) dlomo Llj

S0 s E| ! ) 0i0cd de_c_cv'.mchia ( )

enengic ﬂe_%clwa - -.'nslcbi 0.dcoe _do élomop !

Obs. \N.\\rb_ lcmbo.lm. Yancdoxo de W Qein . Sec. 1034, Schyebe

. pnogos&c Dinge t=dodag  os eslcc)os de _enesaic vedelive esdd

Comt‘DQe_-LcmE\nlc ocupcdos pon eQa'lnons de

acondo _ci. as-lc.i{s-lica Fenmi - Dince =

= Mmtn de Dihaé & JEEE Liklede: de ne(en?_ﬂr_i&) (238.%)

- JGrovo + nio ¢ CJ'DS@./\\NC‘.C)C)‘r

- poopaiededes  do sislewe sco da{;nir)cz w.n.l, VCcuo ;

L

&eélnon odiciownedo w.ad . vceyo enenaic. pos'ulwc.:_

T eviengic lolcQ = Fetilnn - Eviroo = [‘eec:-lnon. tilibra
O + v&cuo




'C.c-.n%c. -lolcQ : ae.élé.lnon - auh'cuo = @eQé.-lnon

® vceuo

. C.r)nse.o‘uaocics pnopos-kc. (298 4) -

N2 | £ : —
/ /// / frgieor [/ ]/ ]/

l’/_////‘/ 1_///-\)51/4%%:

MC me
folon & lon
o = o e e
et / -wet \

[/ /e 77777 Yofaurnco
. / fi o / 4 7 7 7

s

pACdUGLO aigui@eceo :

pan .«_eg.lnon- bYuncco i et} aed-[no\n - BSouneco

(i) Cownsidenan vécoo O le_QE-lm:wx c,c.n%o. -e e e.wen&ic. - &

ang e eso e EL>0 T Lyneco

wad., Vecvo o qusencic desse eQe.'lnon Rode  sen

considerecdec cowmo o Qnesence de Uwe

lraom-lu'c'.uﬁc de Ccn%c: re e e.wenaic rE o= Po'si-(no\n-.

* vos CJois cesos ., G e.v-\en%ic ga_ccnac do S\s-le.mc (.-J.ﬂ..\. (2249.%)

Vacgo  Sco i%ucis.

(ii) _considenon yccuve (B nediccco EM

’t:o'-lon —> -[nc.h%iqcb el élnon € wen e Vince p/

esledo vezio ¢n engic pos‘.il.‘uc\: (niccoo  Pon

e,ec:-lnnn- buncco * 0K ¢/ o.xpenimew\-lo

(iiy) A an'ern enengic pDSilN’C ® ) bomeco - elenon pade

So{nen -lnc\nsic..c() P:’ es.(cdo ewnenaic ﬂai\Jchc disPoﬁiveQ

® ewmisscy -(‘-c;lon » aniquil@ecev Don el élapn - buneco -

Ov ¢/ ex Pi’-ﬂim@-ﬂlo

tilibra




assaciade g eQé.lnon.;

+eanic dos bDunccos — -leon;c de Dince RLO ¢ Qé.\non <. Qe -(:c-lo

gyne -lenmc de vanigs Paniim.-acs\ bl

¥ () veo RoOc¢ Sea iw4mpneicdc COYW0 O yNe {unc.ci) de ongde

({onwnleced o pml{cu€c3 ma s

Y(x) deve sen considencds COmo _uwm cemn o {{ggm;ggcgcl p/

VGNICS ioc;m{fcoeas )

'Pndximc e.-lcpc.z {nnmce|zcc£o conceilo (2933 . (e

r)e_-(enm'.ﬂcc.c'u openc.c)or\ c J.::Q. que

‘ib(f-_) ! {uﬂr_p(‘) Qe ownde teélnoﬂ

| (o

~ ‘}'c(?s'l ! i LA £ P({Si-lnoﬂ

Corli"u%ac.'c:b dc cCenge .

consigenon : eq. de Dince (263.3) L c.e'clmm, C.cm&c- Q=¢ < O

(covidedo noic.c;:’u V)

iR e, - Ve XHPAW - meYPi() -0
\ 7 C & /J

o XV9 (\it\@/—‘e_ﬂ(-mc__)bl"o (300.%)

<

L Pan-licue.c conge 0=-¢ >0 seS weswos C.G\"‘r\\;.)DS EH .iemos que

(tfq@/ 4 \C_e.}(-mc.}%_so (300.2)
Eq. (298. 1)

co@ycco gngae,'g ng%gi;gg (300.)) : ig&] ;ggng'g ondec dean\n ‘WE.TO- one
—% n 4 inToRREIN el N ey L X PdSi-lnDn

pnrix'tmc e-lc_tpc 5 r)g-{anm'\mn oD, qat neecciom 'J'(x) (X ':Lc. (=) 3 tl|lbl'a



ce. Eq (300.3) - (— l)hf}“(')’u. = Hop P AL . mc.;‘)’*= o)

c T

B
cCowmo A’u. = f-\}; N -le_mos que.

(-(.-Lafu 1 leAp)ert - me)dt: o

CY° + (-('\t\c)/u 1\ eA,M\ (C'("’)T”*(CY"\-‘ - mc.) cc°tt . o (301.))
e !

nedon : Eq;(300.2)= (303\) se mcln'-z C & lcﬁ_ que

(cxeYPH(egoyt - - ¢er . b - ceo bt (301.2)

Cowno ., g nc’_Pr\(’.SQY\'lCC;CE) (263.2) . lewmos que

(# s popr e o ppt. poerbee gy ot . coprtye
ls £q.1301.2) 1 cxoprico . combet. oM
(301.3)
CYTN ik el ST i
\H.n'.{icc-su C\‘ue
C= j¢*F° = -¢d =-ct-.ct (30).4)
L (= Ct°¢o = i(*t9C0° VW, = i¥*Wo 0. de c‘_oﬂgu%ccgb
T de Cononca (301).5)
. @)
- 0p. de Cor\"‘\)u%c.q;i: complexe
Ex.s elplana Civag, dws nepouvso, A¥ -0, Eq (257.2);

imctt/H

(- —
b = G%’ s i 0%%s D20l e tilibra




-ttt/ g iwncZt /w
e = (X% J2(0) ' = _Lhy(o) e
VERiFich® = Wwy(o)
L
nodaon : {unc:r.:b de ownde COY\\EOE\JGC)C J’c(ﬂ G.Pne.se.wlc. enengic e

spins og)c;sioa ao _esledo ¢lelndnico ¥(x)

velr covnenlchio pa. 2921 .
J e} =

Caso %gpcat Fxy : ecledo de e.menaic posalida

e descnilo pelos c;ulo\u:@one_e. ?J"' v 4. Womﬂ.mlo

¢ P'anizc:ccb de 2RI st e,

Yo s Ay Ly F(x) - [ g we ) [ LiTed ) F(x) ¢ Eqs. (289.2)
Z

2mec

e (230. \)

(202.1)

b e € s e ¥

¥ ¥
(ceey [ s we) (eeeyt(ceoy (3 0ag) ceeov e ¢
\ 2me 4 LW 2 4

L

~

e

= [-4s [ i T‘s‘i‘:\ e (302.2)

’ roc \
k Z2wc )\ 2 /

DOLS |
¥ v

Ccen) F¥ ey = (ceey el ooyt

- - T T~
Z P'H- (CYC’\ ‘{"}-“-* = 5 R A Eq. (308.2)

¥ - - -
e (cen((sg) (cee) = (o) 0s (evelt (oo T”*(cv'ﬂ’n}k

-

- L. i

-

o b

L

—~—

= RIS T = - tilibra




E (] : Z .l s aoloucennes p*‘- e SH

P |
que deacneve '1)’. Ponam c/ enengic e 5%}\!‘1 OPOSIOS .

Eq (302-2) 5 |'(\lmpnz..(cc.cb ey Jmmo% Pdsilnnn.:

Se ‘J’ H &3~lcdo aQ¢4n8wiro aﬂm%'\c poﬁilwc e SPI0 oPR

Ly \}'f_ s " ‘D()"T\ \ lno YL " W " w "

OL e/ discussco pg. 292.3 !

*Pan. dede,

VEWOoS \!enk(:gcw Que Eq de ’chc (258.3) ¢ iv\vanic:v'\ie.

sob panidade ;

Er_)l. (279.4) : P- &-hp ) op. pmidCde
Eq. (271.3) ¢ Py = JUBLY s Plixy = o dimiy « B <R
R, 1.‘-P o -
ow PYUAR.LY : e 7¢° ¥(-Am.) (303.\)

'{&‘fﬁOS ClIUQ. ¥

by = PR =+ beadr

(303.2)

— -2 -y -
Ay =~ A@RY = - ACn,t)

-1

L -n. s Eq. (268.1):

b Qe FANR) - (c&- (*ﬂ?"éq}i(‘?{-t]) L peac”

i q bR ) Y(-m.b)

A -

tilibra




=~ ~ - - - > -
P w3k di Pd-Bd) o & PARYPIF - la Anag Ny 4
\ \ < LY Fi
' - - -
F(E, 1) 24 ¢° LT - Lo AeR.b)
?h : - " ]
= Sigk Ed ¥ Lo A(a,.y)
> o

; ’Pgs?*mc‘ v Q"P&:(-T{.u?") P YEARL)

N, >l S —1

B HCR 1Y = 3 BR

=

Sk oe YR = {c&-(-33-

T

|
c !

qA(R.t) ) 4 gwnc®

+ q (.t \, (A L) (304.4)
Eq de Vince jeyaA B S8 ponidede
- {nVensco -le.wupom@.
| exabnan: ccso neu - nchlwisiicox
ik o FRAY - (-L‘Q‘ L VA ) PR
P Y
bo b v -k PR = (-13% s Y@ $E)
N Zen P
cCo® TR AT AN {\-’tfa‘ + vc:—b)v“(a‘.-t) VIiRy e @
Zm
soders e ‘JL(FC.t) i %66, Ta, Jde %a‘-\n'c'm)ihtam
G PR e e
e Pm-lic::Qm. ey prmliﬁuer_ spin-'fz. -(c.mos que
e - iG’;_\.' Yo op, e LWeNSEo ie.mx")oan (304.2)

tilibra




onde Yo -

0p. de, c::n\go%acab c.ompéem associcdo &

nepnc.Seﬁ-lcqc:"o de coondencades: WolAv= 1A ;

Op. Qn-h- g -l(:x'\io

vamos considensn um pnnc_adimemin similen p/ Ea. d¢ Dince

considwon: 1 = 1o Ko op. de invensco icmponc@

I ‘

! CDV\\\;U%QCFB CDm!“.)QexC. (30s.\)

Eq. (271.3) - =

iy s FHUAD - TH = 1@ - LAY - V.-t

o Yla ) = To ¥R -1

(30s.2)

= - - - -
como_ $ob invensco 'lem'.\:’oan. cewnpos E >+ €

s L
o
)

bA) = DURAY =+ LR, )

(205.,3)
Biaa) = Ru@dad s « Aid.-¥)

)

Eq (258,\) H

b oL P (@t » el (-7 - Lo K@)

A I(Smc"‘
H-‘.‘d)kﬁ.-in ) PR -
¥ . P R
TeTodos v +ihdefod@-tr = ( c1dT" 7(-i7- Lo R(A-+))T 4
|v_s J l \.r"\' =
P GIRD) A7 2o AAaLt)
o 1

. {PT-L " a 1 (bL;{,—L)T"> 1s }’LR;‘“

&' (R, 2)

tilibra )|




D

Q0is : ’r(-i:‘;-— { q};{ﬁ‘..-t)\'f_, = V(o(-' 7

- -
\ -l.c.)\{n..-b})bio
C— % C-l L§

= 4i9 - o A(R -2
c— L)

e 1 d@R -y

"

Vo & (R -2V Wo = §(R,-1)

L> covicco = fa. de Dince invcn'\cnie sob invenscu Lempoan

se
141 - - g e TRI*: @ (206.3)
i TodP® M w g o ARG
RL_Qa ﬂQPQQS&ﬁlCch (255.3) , lewos que
foa* 4ot = -} Ao " A= bd™ Aol Aghm = 2T
¢ Top Yo' =+ f
by o= it = -y {fo:’ef = %+ i pd\ga?': PROOR Y (306.2)
ou T:-ToVo = +i{*t>Wo Op. invensco -le.m?oncg. (206.3)

:_compaencn Eq. (304.2)

Sini@on L';q‘. (302.)), considencn ':Ltn= eslcdo de ewnenaic

posi-l'.w‘c.. C}e.smi-lo peﬂDS 4- ve.lom'.s. mome.n-lo ?” e

polanizceco spia S

Fixy = Astpy 2,(5) Y(x) - /?’amc\fﬂrf‘%ﬁ }Mn
2

Zwmne

So% iavensev l&mponca. Jdevnos que

tilibra |



L&) = $(R,-) = 1 [ gime \1'*1(5 :.f‘s_é_)‘r"f‘}(r'i.t\
A

L]
Zwme

‘ﬁ(}laﬂ 3

+

-\ 2
"'r?/Ttlt '\/a\!.(fu?,h.)\lo-fu = Pu{of“ To\

L

z (l’dlsa 10{51‘6 = Polls = ?ufo

|l - #
P]é {o 1[30!‘# {o s 11‘31.4 To!'.‘a'fol To&w*fo\ = - P“’ E‘sd“‘s - Pv( "u’

= P" : pyde pf= PP s (p“.-f;)

AT s AT MdTY AT : &Yy Wy ies B

T el Al 25 VO (V2 il Wl W0 SER G I sl il 1P el Yl

CAOPP3 e 0 - (M R0 = (s

b Y'(Re4) = [P iwc\ [ hf‘s:‘é'>~)f‘(ﬁ.-t) pLee
z

2wmc

-7

‘)’}(1‘-') aPnese.v\lc momu\lo _?5' e _Spin S Opoqlos c J’(n)

) ; = \
o’ ¢ ideic clessice de invensco lam?once-

Covw O Eo‘ do Yipew & '\h\.-"c.nicnlc_ sob _inyeasoes e.sl"::c.c.ici e

w%emt\:)cmc:i.?.. podewoes tewi Do cOnsidenca eSscs Qucs

&tlenglnica Q/ delenmnivnen ‘rl"(\’-} do PO’Si&nDV\ c 'Pc,.nlin

‘)L(x] &ee:lnow\:

£qs. (279.4), (301.4) o (306.3):

Pet = (¥00)(i1*uwe) (L T2 W,) - L'L-L}ei\ofc’v“ﬁ“i“d:

R SR SR S TSR O tilibra




L P¢ ¥ =£€J;&?5 (308.4)

Ly ‘)’Prﬁ (%Y = (,Q-hp (s ¢(x) 2 ) S T

ow J’Pax (. b) - L'e.‘p'{‘s PR.b) {ur\c.lcb onde Pos}lnon (208.2)

: Considensa, e.q., uwWea po-nlfc\aﬂ_a Qivne enenaic ﬂeaclwc.,

descnide pe los 4- velones Ll M LB

$yy - /D’%mc \/.l«f‘s \7"(:0
\ \

Zwme

Ly Fogs () = L'e,'I\P'{”:, J(a) = L& {‘s( ?I"mc‘-\/id"sé\‘)’m

Zmc

VEQ\F{LB?-/_}': / damc\)(i - fsig\ Le,"P‘(“s >1’(x)

\ Z2mc

‘-)’p@‘r (x")

{L,ﬁc?a'o de ondc posilnoﬂ enenalc poszl&qa (o

Pno:ﬁe.c_cb SOLVN. & pn%tcc.b sSpPia ‘)’(x), vsja camcniaﬁio

Ra__292.\ |
L] G -




