
UNIUHSIDIO NAGrnNll AUTHOMA DE MEXWO 
.... : FACULTAD DE CIENCIAS 

GRUPOS EUCLIDIANOS EN 2 Y 3 DIMENSIONES Y 
SU APLICACION A ALGUNOS PROBLEMAS FISICOS. 

'.-:. 

T E s 1 s 
QUE PARA OBTENER EL TITULO DE 

FISICO 

P R E S E N T A 

ALEJANDRO . AMAYA TAPIA 

MEXICO D. F. 1973 



 

UNAM – Dirección General de Bibliotecas 

Tesis Digitales 

Restricciones de uso 
  

DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 

 

  

 



,. 

·.· ... ·:l{~>'"'."i1.~") ' l.\. ;- :t": ;~ 

~ A~:~~~S:. 



t'\ "· 'IV"\()Jl ~e.u«'~ C\ <O<' 

~ ~~ e~ 1l f. ~"-~,(\.\o (1',o.t~"' 

'X'º( .,,_, :._,.,,."-><{ .... U..o..\,\o. ,.__,~c.<:.,'¿"' ~().· 

Ó. e c.QI( \n..,\,vc ~ "-""l.t,,;..~.,, ..\ ""-"'-"""'- i\ .. 

...,_,.,.~ l,;,.....,..\,. a..>-:,<> o. -<vv-- ,,_~..,..,,..N-ci. !;. ., .. •"'CA· 

....._,~ ~<". \\l\o-;c...ao:. ffio\. \,._IV',~.:_., 
1

. w.L 



t.<:>·<'-l'> \;._,\..._..._'-\" ""-'"'º ~ 

'\u-11..~ "'- ~ "' '\.0-1, ~..__,., 

Introducción 

"<"·"\'-'"'&..,,. 
~°".~'~r.. -L>-'~-.fV'\.oJ"> 

\.e~~ ~~f) ~"'\c!,J-.J~'\"-··~) \~.., c~c:,\¡_; .. c .......... o~··' 

~<..> -J>..'->..h ~~<>.J) ,..,, ·....,~'\J""a~·~· ... Q.·..r"\~ 

-"':..-o~·, ... &.,..~ c..:..o..J""4<':'J...~r-Í~c._'-'..¡' ~-s·~a..- ~ \v ... cJS.·~"'-"" <!· 

"f'c::3~~~ c.~~<::> :\-e~ <.~--'\.,_ ~o.~ -IV~ ~" .,~·, '-=J"\ ~ 

-..'"f\ -

~ .-o\o.o' ... c:>°"".A ¡ l_ s Ü ~"n), 

~L~""' _,,_,~ """-'·"-"' """' ~., ~c..,.,'\,,!, . ~~' \o.. 

~\ 

~:.t'.CJ 

~·0-o_~,"'\ .\..-a -'1.."º"( ; ..... ~o..~ ~\. ~~ • .....,.JV'.0.. ....,...,..,_~~ ...... ·~-
...-o- ~~._&o. ~~ 'v-vv~c>)\....,._,_,,~ -'<;'""-'~""\ "'\......_..,· .;_,,,..........,, r;,,<~ \o.. 

~ce.o"~'' ~-<. ~~-s- ...Q.""J\. ~ ~J-..fl..."'\°""eo....~~ ·,QJ~ ~"""~ ~u . .' ~.J'/""'~~'(..A-

··--·-



:O.\.c-':> ... ~ < á.,-, 

'<'-''"">""'--~ 

\::. \ ... "\ 'l 'i::. ':".>) '{ 

ISO 1..n) 
·r SO (n) =t. (!\) ::> ·¡ \nl 

~ .. -\o .• '':.~'"-''" ·'\ _,_ ~._ .. ,,..,~""-"' '\QJ, R "'S.. 

~..._..,_ '\"' ¿xo . ..,,, \o;. -"<.J>""'=-~'l. k. \ '-""°'' ~ .. ,, ~ . 
~~ ... o.. '-'1"1' C.(!)".f"\.\~~ c'-o \\J\T'"\.C..'-<:,,v-~1._ 

\::...., "" c.•.._"!tS..,..,~ ~:i.s. ...l"'-. 

"''' 'C..,."-<•·-< . 

~ ......... '(>. ._.,,~.~V( .,~\. ~ ....... ,,,\\.:, 

""""'-'-~<\e,.,, '~'"'S...~. l<-.:. 

< r~ .... ~, >J-..rv. ,~\.. · •.. ~.(t;:~ . ./ 

~ ' ~\..~ '..'' ~-' 1\. .,...,,. 

,.&_ c'!.~.&::.~n ... \,. .. n .. i"li ~ 

'"''~ C10> -'<'-

·~"·-~'' 

·~ ,..'--'~"""'°'"~ ~ ;'A..<:'l!!. ~~~.(ir_~ \. .. \::..~!'> c_c.:,r..r.. ......,".:·...._,...,., C"· •• ~cv,\, 

ó.«>\.. ~ .. .,,~-~ ~-"e\..,,, ~ \'-'""'-'·",_...,,,, ~ '-'-'•"'- ~ .... se~.·-

~....,, 'O'-"' ~º"~""\..., \..._....,...,.....~ "-\,, ~.,\.;......:J;. .. ~ '&.'..\~"'''~.... .... ~ -
~ .._u.J... ""'-"Z<'l:>"Q0.,...C>.N°' ~ --'Q.""'~'º~<>~ ~ .,..:.,_, .. ,"~" '-'"'"" 

~""k ,,,_\ ~·'- .... ~"' \;,(;'!;\ ---"<~"º" ...;>-, c. 1o~<>-.S,.u ~ ~o,,, _,.., «'...J,.,., 

1
: 

'i 
j' 



rt
~1

rf
 ~
}
f
~
 6

·-:
 r

~ 
r 
~5
 

f 
r
j
~
 

(1
 t

ri
l 

,,
 í 

! 
l-"

1
-1

1 
L

lt
; 

i 
(]

 
(1

 
5 

( 
f 

r e
 

' 
r¡?

 
~ 

(~ 
~ ,

., 
s 

f'
 ~ 

( 
} 

. 
~ 

}t 
>

 
í 

5&
: 
~ 

9 
r 

t 
~ 

e·
 

¡· 
-:

 
~ 

~ 
: 
~ 

~ 
'J.

~ 
t· 

~ 
(l

 
e 

f" 
$ 

r 
¡ 

~ 
r J

.. 
~ ~

: _r,
, /

l
 
~ r

 ~~
 lf

 1
 

r r
 r l 

¡ 
~ L

 r i 
9

1
 

t
y
 

·
3

9
p

 
1)1

' 
5
5
"
J
~
y
 

~ 
f 

~ 
~ 

~ 
r 

~ 
~ 

r f
 tó 

$ 
~ 

~ 
V

 
ti: 

.f 
' ·~

 
G~

/"
 

~.
Jr

i 
.,., 

¡J,
 

P
)l

'.
' 

rá
 

,ó(
i? 

s 
9 

. 
9 
~ 

~ 
• 
~ 

$ 
~ 

f 
r 

~ 
] 

r 
1 

5· 
. ( 

. 
r¡r,

:: 

-~ 
ét:

J 
~ 

/ 
g 

3 
fil 

F 
) 

~ 
O

 
r 

.). r
 

e 
.· "

 
~ . 

. 
~ 

. ~ 
i· 

.r 
r 

9 
r1' 

~ 
º 

{ 
~ 

" 
b. 

j 
t' 

f 
9 

5' 
r 

((
J 

i<1
 

G
 J 

J.! 
Ji 

,-
i 

r 
l 

r 
r 

i.-
V

" 
! 

i 
l -

J
 
l _

 E 
y 

i 
' .

 ~ 
r 

~ 
¡ 

J: 
~ 

~ ¡
 u
~ 

¡ 
t 
¡ {

 ~ 
f 

~. 
9 

J r
 ~ 

1
1

-
;,

 
. 

~ 
)"

 
{ 

p 
r [

 ~ 
I! 

r 
~ 

s 
9 

f 

~· 
~ 

t 
í 

$ 
f' 

~ 
~ 

. P_ 
.í/!

 
~ 

g' 
o 

~ 
~· 

~ 
f. 

~ 
~ 
r e

 
~ 

(11
 
r 

r 
.J

 
L 

r 
r 

~ 
; .

 ~, 
G:

 
~ 

&
 

5 
. 

rfl 
. 

) 
) 

! 
.~ 

~ 
g 

~ 
( 
1 ~

 
~ 

5 
~-

~ 
g, 

?/
 
r 

1 
6 

: 
1 

l 
· •

 
,.. 

;:. 
· ~ 

f 
~ 

· 
r 

d~
 ? 

~ 1
 ~ ¡

. ~ 
H

 r i
 '¡·

 
d 

r í 
,, r

 
f
lr

.
d

l 
· 

r~
e.
 

5
·i
11

~ 
~ 

~-,
 1

r9
 ~
te
 p 

~ i
 

gr
~ 

v 
~ 
~ 

~ -
; 1

 é 
o 

1 
r ¡

 f 
t 
r í

 
l 1

 r 
; 

{ 
y 

1 l>
l l 



C O N T E N I D O 

Introducción 1 

PARTE I 

I.- Las Alflebras de Lie de E(2) .Y de E(3) .Y Caracterización de 
las Representaciones Irreducibles. 
i) grupo E(2) 
ii) grupo E(3) 

II.- Las Matrices de Representaciones Irreducibles de E(2) y de 
E(3). 

i) µ:rupo E(2) 

i i) grupo E.('3) 

III.- Coeficientes de Wigner 
i) grupo E(2) 

ii) p:rupo E(3) 

a) Traslación de Multipolos 

PARTE II 

b) Atomo de Hi~r6~eno de Ener~ía Cero 

c). Aplicación del Formalismo de la Helicidad al Problema de 

4 

6 

12 

23 
23 
31 

40 

40 

48 

54 

57 

la Colisión de Partlculas con Spin 65 

d) Cuantización de la Carga Magnética 

Conclusiones 

A.pbndice A 
Apéndice. B 
Apéndice C 
Apéndice D 

Referencias• 

72 

77 

78 
82 



¡_ 



l.- !¡is Alp;ebras de I.ie de E(2) y de 2(3) .Y ~aracterizaci6n de 

las Representaciones Irreducibles 

~ <>. <<>- 'v-.0- ,___.. -"? \.~ ~\.., 

-">""~O...~I:>'"-.n ~\. 6-.\."\~'"-

\o~o..c_'-.c:i"'\('\JL.l""Ji 

~,~e,....,s,~\QV'-..t...J, 

~~\~o.-; \\.,.,~~ ... ~"" '-'"'- -"--"~<>-c.'-.L \::..v~;.&~°'"""'º ,\..,, 
~--

1 ....... '>• \t"\nV-...V..r"'\Cl ¿.e. ·,1 ~ ""'- "\"' Q_\ \o..h, "\'->O- ka_\"-"' \v,-

i~ (x, - 'I ¡ ) e_ (i .1) 

.\o,,...6.e (X. J 'f...,) ••• , 'f....'fl \ 1 l 'f, 1 'l., '. ... ~o) 'i>O\/'\ \()._.,. <.r.>O-c·&.. .... <>-~S ~(~ 

O.o... ~--""-\º~ "-'-'-~"" ... "\'-''":"'o... '°-"' "'-~ -~<;;:"-ci..:lr. • X: 

\.o,; e\.c~~s ~<? -=--\:.,, ~~"' -...;.""" &..,, "°-.\.,...,,.,...,,_ 'T'l\;) 1\.l~\ 

-4.1>\t) ....._,.,, """'a. ~._.._,¿:,._, l b.."""~.. §.: __.._,. ~ """""\".,.,~ ;:,..._- cl"""i..~""" e,i, 
'--"'"' ~-Pi 1 co...~ ~o ~ \.,,,.. c_u-~ ~~~-\.,.__ \.,o.. ~ ...... :!.,,.,.~ ~ 
''"""-- ...,:6\.o..c....:_.6..,-, =...-- ~ -<:~ ¡_)) '•""":.......:....'&..o.. ~- '->--N-.C'.. -"\.,,.,--o.J>\._O.. .;J._,., 

.;:c:.-r u-N' ve~o..- -:;;:, • 'So. ~ ~ ~\.,,__ .. .,,_..,;._.(,...,.., _.,__,.,.~~\c._ 

~\ ~ "11\>;;'l tlW'l 'Tlt) Rl~\. 

ú. ?. ) 

\_.,,.,_ \:,\º"'\.......,_,., ~·'""-"'>"'"'~ ·->~~ ~ ~'-"""•'.>J'~\6...,-, n '!<.. n 

R lQ..\ -<2<;. .........,...o.. """-~~ ...-e~ .,,;7'i:_c,,'\º'-'--O..\ • Se.. ~vc-~~C? J•:'" 

<\UC! \.o_,... ~"C>.J"'r•\ o-rv-no..<-1..o\Nl.J> O-<' \...,_,v.,_~"-"' 

\ 0..-" l.Jv--.No.....:-..o.J ... ~ '-.o-. ~~,,_.:.e:>!'. l ~ . \) "'-'\ "-"'"'"~<U.r\ '-'-N'°' ..... -

~~-\._,.__~...,., frndi , \-~ / na t.vn;lc;,.-" ~}.., ~~º 1 ~<:>..r-.'&."'- ~ _...\~,-

t'C\ '\e"'•'~ e" .. ~ \:.e'-\,,.,~<> """ ,,.,..,,.,.\l\e'l"-'d., ""'"' k\.¡....;,<.'6..n Í>e. ~.,._.~ 'i:.-....,..)..d1 . ..:.-...v-.o 

~ ~-~-.... / e~',}.. =""-''~~ ~ ~ ~ <:.v\.~~ é>e_ ,3,,._<.'.,<>~9 <:<>~"'~.\_ O~• .. <.>..&.:irt.) 

ck ""°""..,-;k "'"'">"~' \o\-o.\ 1 i. <?.1 '\""- ,~,.,,,._,.,-\;:.,..,... "'"-"'"" &. ~,,._.,..,_~ "'"''!.J.., o,l,,·t,_\ <o<Mo ~ .\...1~\V\, 



• I 
Lr"";>-..J""-~~-tt")...C.:..l..J:;\.l""i 

-S-

'\ ~e.~""J""I~~ ~\,·N'-Ü" .i.:..\.. ... ~..-O~).~\'.:, 

~~~V..:...s....t'~ 

~<"\!,~<• \\\\)~ l ··-"°-' -<~o.tuf.v~ ,~~v...~\o • ..¡~ 

""";...~-<"- ~ •• \..<>->-- .<\o.c;:J..r_..,,_,.,., ';1. l~\ \<,(g_\. 

... ~ ...... \:, ·.;~· ( ......... 

\le-....'..·~·""'"-..'&-"' '-E>- -~'<.....i"'"-"'~c..L../ .. .._ .1c .....,,,;°t,;a li.'2.) '"'> ,.,_,,~6...,., •. 

c.\..o~ ..u..;"" ~ .. _.,-'"..~ ... ~~et'~ -.-2.-'"-"c.o:;-,J~'o..A("" v...t-1""\.o...... ...~~-~ <'<.>. -Q.N'\\o.. ~'ul .. \ 

u.si 
. c;,l __ g -·. r.1 j ou \) . l 

(10 . '-' 

o . o =.e,,P 
~-.o ···U 

\ 
}. o .o 

ó (~ o 

"' - \' \\ -"', ~ ..... ,,__"':-. 

l'l4.,~\:.n _ .... ~·S.·._s· ....... ... ~ .. "'' \~ _,.._..._rt._ .. . ,_ ":~... ... I· ,'O.\_. "· , --·· .. -'- . , "'"\ ~ -- ... ... • • ..... ~\.·-· ó.S.::I .... , .... " ... ..: \. •,,'·-'f· ' ...... ' 



[cL. ) a,.1 o 

"C:c. 'il k :...,.._,_,,,~ n~C>..1.,..c:._,,_ \s-..n.._.,., "°'~ O,..'-"'- '-o... '\ '>.N~•.rl''- Í'i <o""V'I 

:\e \:No.J~'\..c..<._.L~.·'"'-" Ó M) "º"';;;.\_;_~'"""' ......,,,.... ~~ ""'~º .;_,,,,,,<>.Ñ-.oJ11\i 

_3., <-<:>~~~""-~ ~ L>..N'lC'"- Uo d V)'¡ c..=""' ._,,,_~':). "'~"'' '''::,,,.,_, . ..,_.,.,.~G.J' 

·~ ~C..."") ~""· ..._,,..,"\O... <....G-'V"'<'~'.v~~ .... ci_L-..;, ~<~ ~, "::.,~r.i1:..~1lC:.'"ll ~ ""'\.~l'I,/\·· 

'-o..c....\..::.·.,-.J.)" Ó .U.. J c~~"'"\C) -.J,,\~.&o ~-""tl- ~~'E' ~;:s. !'l.~ ..... ~ ~ S...c.L/'\ Q -

...... ~ ~~~~C<.N~C~O..., ~ '-'V""°'O.. ~a_n."0-C"'~'.f'"'\ ~'--'~f..>&.o ~..Q.\,,'-,\.c._~ 

-..:v-;-.o.. ,.;;\.,., .... .:..cé~-.. ...,,,~ .._,_,._.....,,,_.,~ ~""""\,"_,) --'>""" & ""'~ """"'b~, 

.~ --'(""'~~ 

~ \;.., ... ·~"'-. '-""'""-" 

C:) G R U P O E(2) 



. - 1 _, 

e ''1. -= .. E'·" - i .je 
' 

.: ' J:r> (1. '.l) 

'\"- °'1-..úl. ~~~ ..... _,,_,..~~ .,,_\......_ "'..._"""-"'...,..~'-c"-u. ~ ... \~~e&.,..,~ 

\~.'-"'\o..<.M:.-..~ , "?,,.' "'\ ~ , ~o.. Ll-ll:'.:N-v../'J ~ ~ > ~"" ..q\_ -"? '- o ... ht'\Q X 'f / 

°'>~.a.r.- .....,_.~~~-/:v . ..,..,o....,.,"'-""-\o l ~ ....,_,~ -·~"~~"'- ~,. •• 

\_<1..h ..,.~ •. ,'\.o._,, ~ c......c:r-<'-.IV--t ·\,~C>~~6..."\ _.lL.Q ,..r &.u_~ tJ.., 

~p~ 1?J - ü tl?~ J ~.1 ., ... 1\ l'?'I Ji) ::e 
J 

I'., 

o ~~ .... <...C>~o...:~~ ~\~c_o.f'> . 
\_?\- -P_l -:: o 

LE>!: 1 .J ~ 1 -:: :;: 'P ! ll. 9i, 1 

J, = ,J l (l. ¡o) 

..... \.().h. \,,..,._._,.. 

(l.H) 

ti..1 
~D.\ .,,_\IMG.."' 

~<bC<?.~e"'('CJ....r-.·,pc! o... c.«:N'\'4~,..;...:~ \o_,"> K ~"('"i!J')E..'""'~ÜJ"'.:~'.,. J.\.~.,~'°' ~e 
\_\e. c.~~ o.i-:'~ \.o.,. .._\..,-....-."'.:.,"to'l. ck ...,.,,..,.,._~ 

-re<;. .. ,....,~ \c.,o.J>C2 ~ ......,,~ •. "\~"'- . ...l>Q'-r\ .• ,;~....,,_, .. ~.,,-<!) ~ \.,,~. 

""'~v<C>-&.c,...,., ~a. e.CU>·~ ~ '\:. t~'\ "\ 

'-)""'-""'ºc\v\,.< Q""""' ~~ ~<"""e-"'~'-o--t"\..,.~ 
-'X' ... ~~~~ ; ...,._,,.~ 'Sl.-:.~~- ... "-
0.. ,...,. \.o.·........ ~t:J'( \o. <:..O...~"'"- k 

~e\ "" .. 3\o ~""'-\º ~ '~W....·1\1../> 
s.o('a\, <.e., 'Y';!~ J(t .....,,_ 

1 ~ O t'2.) - E ta) ::J so (c.) 



I~ m/
1 

k '\)'..r1o..c. 'I ..,;,.,. ~Q.W-.V'~ ~ ... 

.... '('!', ...,.,_"""' \..., "-~'"''""<>L:.'0 ~ "\,¡ 

. "":. ~ SO<.e\ ~~~-&..o..~\c,o~, 

(Lrs) 

t._"" "'~ ~e "\u.o.. -~ ... \i.u"'<u-t"'O'l X o.. ;,,~~>'>. ""l\'"'-'~r...;&,,,...v, <-i:>''' ..._\ 

C:.J..J..C.~~' <-'-&u 'll;_c-•\ ...,..,...o'l'N>JJb \.'v, •C.:~\ '"'> C:.O'N'-~ov-.i:.J'tit ~ &\ ""'º.:,""'°""'=..:::, 

'l Y"<'\ .,_;,!\;._ """'\o, eáet<O!i. \ -e>< ~u...Vvv-":.S ~ "~""....,.,, ..,,~;. <!.>.t"l~J

"' ..... --."'-C.JJ,¡_.,,, "\'º""' \.o». rt~a.J> ~ c=.,.,~uj¡"' - ...,.o... <\'"""'- ""º"' ~C>ll<c~ 

W» 'vvv..,"'~' "'-""'~"' &., ""'~ 0:..~"' SO Q) ) • <.'...o.,._..:,~°"""'"" '-\......._ \'=>'<. -<?.!>.-

• 
.'lco..&o-. \no ei.\O..,..,.. &.e~<!N'e>«>-~<!l'l ~o. "\UJI. J ~e \o <-O"'\:;;.."'N'-0 J <...<::>..,,_~u<-l-

,-~ o.. ">'-'~""' ~,,_~·- • .... """"~<:>..N">\..u:i ~..-0 ~U;~ '\. o... ~ rt.I> eN~tÁ.Q:>'.Nl.J> 

-~ ~ c::.Sk,~ ; \ ~~ """2.N'~ 2:,..: ,,..~_,,,,,._...,~ "\....,._., -"-'~ """'""'""~e>.~~ 

s{~~~ 

~~, 
~a.\.a. ... .,. l( y,. 

H.\~b\ 

("-\"mi-\' m) f (~ rn) 

'4 ~ º""' ~O'l I ~ V--.<L"'--"" .__ ~~ &:- ~ .. ~ ~f.JX\..( ...Sa_ -
e\ '-'JI.. \.,,<¡, 'lz.e\s. '-'"º""' \,,,. "\ 'J.So. J>..s> \.\..~ ....,·.._a,.,Q..N"-,Ai..\<""<.N) -

-~> ~Ü.,X 1 '<~·-.-,~\o; "l.0...~'oO"l, 



---> \l.!(,' 

-<V>.\o... ""~"- .'\n.. ..,.............._.__¡_¿.,,,, \.IS ""''-\....,.;.,..,~ "' h-\'m\ ~ '\<.""".) 

\..(, "-<::>'-'"'~C.~ ~ \c:u-. ~''°""""-\,,._(......Q)-"4.1\ \a... \.-.o.,~"" ~ ~o-(> 

~~"~\;:.¡ c...v..o..i-r-.~ '\..a.,,. "'-".,,.\.,.._,. ~ ~..,,..,... .... ~o..~ W.·)b\ 

P+ \-\'rn) 
• -f 

- c."'• 

l"- \-\' rn) - C ;,,_ \ 1' YYH J 

'C\ """"'.:>'-'"'~o 1<:0-».<> ~"'s: 0->\., """ W"»O..."' \o. .,.¿o.<.;./...,., U. ~11) 
n>.... c.~~C\.'<" .,,\ c.=c\ \~~ ~ "'""<VY'CJ..~o.ti.Í.V'\ 

< \ 'TO> 'D 1 ) -= 1 e-<>,~_ \ ª ::. i' rn .i:-,.. i:; .• -'? m ... 

''"\u.{ X '-~ ~º '-'-"'º ~ ... \o.. ~'º~'"''~c.& 
O.e \.J.\~'\ "'I'-'-" 

(!. lB) 

X f'+. 
~· "'• ,..\ Q..8'~.,,;'tl> \.t.,,.,,,_\\:('l>."'D ,\,, l',.,_ • /\,\>\e<e.,c.((\ be \~'M""' C.~1' o¡,iw, <<>-C-'i"~"-. 

~ "<;;"'n &°""~ .._,.l<,.~,....·:i:t.._"'°'l. · 1 ""\.;./... ~<t ~,~e,."''.(_"' ., <;:u•~""' \,,.,,, w\S('a.M<>'\. • 
X~ . 

\\ewa~ ~'~ .. ~ ... "'"'"e"'<.U:Í"' ~<>.\o.'R. °'"'""la.\,.,, ~'I w~•'i. C~t 1 ~"'"' -ew '-"""~IUI!~\ co•.{l.~3) 



'i::. 'l. <J..>.N'\o"oe.> ""~o.J<- '\-.>...IL ..,.,., ~...,_,,.,.~ ""' 

\-\ ..,."-""'º"' ~<-~<>...~<::> '\"- ~\.ro ob\~ • <:,-_ ~ i= O 1 \o..s: 
"""'o..~rvi..~ ~ ~......,~ w-n.~c...ü;,""-':> \.-.... ~ ... cuV\<>J"> ~ A..,,.~,¡o.. &.rz \.:,4_ 

~ <\."'-'-'\>º "C.. l-a\ -"'""' ~ ~· .... ._,..,..,~~.,¡"" :,,,.,.,,\VV"'~o.. <...<::>"' ..,,)_..._~, 

'&...~ .... ~<: 

{-'? m' 1 P+\-? rn) 

l!.w\ 

("'\" ·'ffi' 1 J-s \-{' .rn) 

~~.....,,,..,,.~ci.Jl·t'\ ...... ~,... Ó«c\._,,,.,· .. '&c.- ~"' \ m) ...,_,, v....iv..:..c\\.,,~-.-"""'º"'"' 

'"">. C,Ol;V'-"> l\"<.:>""&.o 1 ~ ... \¡..Q ~c,I .,_\ ..&'\...0b•o... ~<0- _,,..,_b'\_'('\.'-~C.J &, '~Út:.>-

'1"1Jll'> • 

~ 'IV'\~.,,, QN'' --~0.. 

~-\:v.. "'~'-<>-N'O.J\ 

•-e~~"""- "'- <2' "'> n..u;:•!:l'" 

Is O u .. ) = E le.) :::> T ~"2) .__,E U) )< _l:l 1) 0.<l) 

"""º"'~ í' l~'I "" .,.\ ..,..Jo,~~<> ~ ~ ... <>..J,\o.u.;,V'1'_,., º"' ~e".>\, ,\ .... '-'V' "-"""i.º\/\.<A, 

-Q.\ c:.u.c~ ....,_,.., ·._,.,.,.,,""'o<\u ~ <=<:,..-C•.\..,_,.~ ~ ........... <\.:, ,'<,c. ~ l\\ c.1t>v, ,;'-'!>."' .,..,;V••""· 

\)"~<.>...,,._,,.,,o-;. ~~~-\o,"""""""~ '\~ ...,-.,'~ .. oJ_._.,~ \ .J::, -1?,., ~ .... ') ..... \-? ~) 1 .\o .... 

~\.<>..Jv"Af\ (. ~o\a. .. c,\ ~\ 

~ 

't-n \"&- ~ ;'"""" "- \o,....,..._ .,._V."-'•.<-e~ ~o\ ~u\,'"""~lL.,~ !)., \,-_~, t>. "'\"""' "'" '\.,,.\.,._ .J>•'"'';,,,., -

~~""'~~""'tu.' .. -1,/ = ,,\...¡;¡. + ~.:·. !\ -"""'""' \,,,,_ .. Q ,..., ''""~"'-''-""'"' "'2'' .... 'V'\...,,,;'\;.,_ 

\. ' " \\ ". ". <¡>o••l<U:>"-~ -... \,. ~ ..,.,.."""',._..;,"b "l>-"''!:...)....,., ~"-J'"''~ '\ue \\o..""""-~""'"~ J. 

···,~·-



(l.~2a\ 

(l.~'2 b ') 

'X u ~e""""" -fJ.:r>~\..-..< C>- ~\:,'l. ,__o,.h."'0-~~ cevv-.= '-'-'""'0.. C..<U\; ,._ ~·\NVl.-

• I \• '-"" "'&. ~ _,,~~'..: ~ \.o.. \..,"'-"""" ~ ...r.J>,°\.s;,,Q .!~ .. C1i..O\J'"'i 
I ~o.. '\u...!> 

\o,-...rv-..~ c.=-,,.,·...,~~ "-=~~ l vw Ut\~ I (. ... <¿, J 
)( 

\.>.N"\ 

\t.nl 
1-i' 1-n) é1 m ~ (.~ w. \--\'o) · 

'( °'~°' ~c.;::,.,,\x,,.., o. \e>. \:.W\.11 l. ........._ -:\6-~c'> ~ \ ... \,n,-... ~ v-no -

~oc: .... \ º";:"'~o.&.vr ~ ... ~""">e<-<.._¿"' ~ ... SOl'l)X'I<. ~\~._e!.,.,,&,..~ 

...._,..o\.~ \--\' ü > > "'~"'-" \..n..n ~,&.,,_c....Wt,."-" (. \ '¿_ 3) ....., (.c..- ~o) 

')(. 

~~< 3,~i"'~''C:. C. 1 "''t"'c:.ª\""",."'~"- \~s .,,_~ .. "'''""'"\ \C.-~) ~ \c..-i) 
"'" f>,.~J,_"'~(,a e I ... o.J.,._i..c.lt, C.-iDb 

ll.'24) 

\\ .'2C,) 

1 
º\ 
\ 



i t {> - <f') ñi 
:: C.-

it') G R U P O E(3) 

tp .... I -P:.i. l = o 

LJ~ rJ = 
' 

(i.?.l\,) 

l\""'~'tO• ·~'-Q.r.N"\~ J,._c:::>,.~ <.::11.,~~0.~~qjl. ~ \.(\1\....,-.N\~ '\e.~~ t.J...).,C,\t.'.,r., J 

"""' '<;:-e'.,..,.....,'-'-"".,,'> ~"" \..,.,~ <\~""-&_.,,V\ ~ ~<>,. .... k:t.ici. _,.,.~, 

(t.2.~ 1 
'I 

lo~, \o..r~ '<"<?~"--"" l\.C.ll •,e ~,,.,b<i- -.,e.-A.\'-<-<V< '\ve e\.-..étwo.~:¡\,¡ ..._.,_ 
~º~ º~~.-.e-o.-~,~ (..~'"-"""'\.~<-""" (._c;')'1"'1 \Q)~ _,,,,._u-, '~~("t.,,,,.~ll'.r....-e.J'\ . Cl.u...r"""·-

~."'V"C' -~'~(.'),..,, ~º- \'•·~-

\.o- '<'""'---~·~Á~o & &. ~;-, 

¡ 
t 

'\ 

¡ 
¡ 
1 



\o \C>.r<<\O d,_<;2_ \0- ~<-c>.d°\1"\ 

<-'-~"'-· 

'"( 0-~0.. C .. .<::>.N~ .... Q..J>( "-"=>~~""-""""•SLN:t:i <3-.. \...cv. \;,0-JUV\ &., , .. ~ ........ IW\-

~ .,._<:..U:[,...,.., \,-.o..~<.."""t>'l. u.n.o & \o. C.O,~-"""' ~ '\."""'-'\º'¡ 

Is o<.~)-= E ("S) ::i <:,O l"S) ::is o .ta) (L'G')) 

Ó..c."'~e SO l.V'I) .....i:. ~ ... ~.':.~" '-'-'"~'oUa.r<' ~ "<<:>\o C.:...o""-" ·"'"' 

'(\ <\.\..,..-.,~~ \.<::>..¡""'-1) • l¡)Q ...._,,"\.,_ ._,..,..,~ I 0. \..,,, ~"'""'v-ii:.,\ ~<'" \t>. ~-

c,e \,c,r, ~~ ... ·""'"'""'- ...._,,,~"-' c.c;,'1V"\<!:> \ C... "i 'f{\ l 
\.o~o.. ..,. \o,. ~cl.;..<.JV> ~e \o.. ~'~'<N'>"\:<:>...t..U:I.,,., 1 

\e"- ...._;._~..,......,.,,,o..\..:. ,-u, !!.e \.lb". <=> ~,,..,o..&e. ,._,, ~e C.""•;_..,..,.,:"" 
a • ""<' 

~e J 'f J'5 ~~ ... &.,..,o...~'Q. • SO(C.\ 
1 

L .e. 1 

'\"'C! ...U,.""'·~. ~o.&">'> \o~' .'-'-"" "'º'"''\"'"'""' •..!!>~~ 
\"'"'u....º~ ¿."' \..,., l'...l.Ao-..-\,.,,, ""~"-""'""&..:,~ & <..o..i,~ "':,, O...~Q.V'l'\CV,. 
_,,_,..~ ..,.,..,,........,...·~"'-~' n. \o.. ~&8\- 'l.... <:.o""'<:> "'º"- "-""~'°"''' ,.._~..._ .. 
.,...,...,._,""-o..ti..oo·"""-" . -. ... ~be:..~~ ~'=·"'&,.......,,.,_,.....,.,. °'.......,_ \.a.·. '""-'~o.t.~ \ °' \ \~1'> 
"'º ......,.,,~ &.. ... ~~~. 

\_._ ...\.,,...,.,~~<¡, ~ ,,_,._,~ ~ \. .. <'; ..,.~16, ... ~ ~~~"b.. 

~º"' ~~ ... ~ o...\_.,,... _._,..,,~~\: \o. \ m) \...-..o..V'I. .:-.&.. .Q..V'\<..l>V'\""Wo .. !)cr.~ O.\'>-

·~-.A ... ~~ oro< ~a.u\\\. '2.'J / ~"'-•·o . ..,~ \;:,o..\:..\/v'-""-'"'~ ~u..L ~ <;;.-

' \.?l) 
o..~e.~o.. ~ c0. i!!>c ~ c::ii.~'-"' "'"' ..,,\ ..,,,Q.,,,.,'\;_&., ~e ~ ..r..Q \no.u. 

...,_,,. co ~\ "'e.,~<>- &.:.. \,-l ..:.o.,,._,,. - t c.. \e. o.rt-\ (. ~") ~0.'(-0, () l~1 . 

'rn = -\ 

:i 
( 
E.____:_~ _ _:__.·_ 



\·,_,.,..,4~., <>- sa \'3'1 -\~o- \.,,"?. '30..\..:...0 --<"~,-<i.N"\~s , P.. \o.J> 

J .u. \.,._,.,, ·~~ ( ~<:>'1 ~C>VV">.E> "-º~º~\v, ~<~ '-""""'-fY""'-"~ 

()..~º'"- --....:: <0<: ..... &1.rAAIV">..,,_.,, O- c..r~~ \...,,.. .e\.....,,,...,.,..,,_,~º" &,, ""'~3 

~\..e.., c~e.i.<>-~""'-'> 

(l.31) 

\l,,_..,-X~"'-'""~~ " "?..,, 'I 

"';:.,.... ~e ...,.,-,_O..~ I \<>";> 

a ~~ <;.<> '<:"'""~¡ ~ -"\'°"""~ &e ~.,, ....... \.,,v-<><>m
,\,a ~ C~QAAQ..N"O-~~-V. ~ "~"'-~'-" & -l;¡..13.A\Q..c.lo• . 

P -'>.h UJ'1\ '1eÓ:o-r l -\-eNV>.o~ ~e ~"'-"°'"::.'°' 1) ":,°'- '\U..9- _,,_,.....,,, <--"'~'?O

"'-""'"'\:;.,,. J """'\.e>-\,~ .v>\&-;o..o. I ...><>. -\.:;..C>.JV>-;\o~OJV\ ~°""'~ \o-. -rt__~,-V.<>.N\

~<>-c..>..Ó'-" •'\.,.:._~'-"""~''-"'"'o..\ ~"\ "'.:,~<> &, ""~o..t.U...~ [16~'"""'"'º \_"' \...0-1.1.N"> \,,<¡ 

~o:1""'t.."'-" ,<>..>;,\~'-"'>..,, ~ "'"'~ i. 
~e ''J i)e O..~~ ~ -\_.,o~o.. ~-e \N' '">.WN - 'e.c..\e.<l.X'\ \o<;. .,_\., -

"~te'> ~(?'. ~~ ~ ...._,,-\._ ~ .. I ~ 1'1'\ 1, <!..r\~ .......i>\o-~t ~ ""10-

...,...'LQ.l"l.~ "''·"''~'-&e>..!< 6..si..\.s"'\~ ~ ~~ U>A..Ai,,.¡ ~'"""""º ::>... ll-=~~ <k 
l..'-N\ <..coP~i..u....M\. '\l.Ml t·,.,.,._e ·\o&... \o... &......c:¡....,,,,..,~W>,. .._._,.., .,). ~ 

o....u...~"V.~ ""' l ~~.....,.,~C.:..."- ...,_,_,, ~ 4-<o~·,c;&,,_&..,. ·~"'""""it,J:,.,,, .. V) o 

s.,, s. """'"-"c..-:"' ~ ... > .,,·._,,,~°' \ ~.,,,.. ,.\ \\.~&...:. ~ .... """"'-"'~ ~ """'°'-\v._.l 

'('Q..~..;._~ '\...:._,,_ ~ ... ~~,&,, ~~O... ~~~~ \0,.:.on... ~~\.,._'&.,_ 
1

o ';OC<, 

< J • \ "D \ • \ l i' - m' / i l i' ) ¡ 1 ·1 \\ 'D\\ ·) O: i'm' .i;~ Cl ~ rn¡ ·= -\ \-m -M_m' \0.. ~ .i:. O.\ 

E\ uo..~..- ~e\ c. e;~\' ...:...,_,t,_ ( ~ - i ) ~v-u. ~ cJ._,,, '""'-"' p).. 0-..~~'-c\, ~ C. ¡ e · 

L'-"°'-'-;_¿"...._ l (. - \ \ a.\ 

<...0'-'"'0 ""<;l. C.\_~~~ ~<? '-'--!..,._ <>:,~0 ·-n.o \r\0~ .J'><>..L<vv... ~ U•• 

'l'"\O.. ~ ...... .,.~ ... <.~ ~· = Q. .. ()..~C>.J") __,.~..,_,..,..., ... <-\'-'"'> ~ •-<e ... \i.t.o:~ 

-\;¡;_ ~ \Ñi....,_~ ~~o. <:>- ~º" "\ú.tl \'-:::. .\+i. J \ ) \·-1 } 
'CY'\ -+ M -::::: m' .. l ~ ... "\."'-'> ....,, ~\...,,_,, .......,"-":: ......,,,""""" \."' ._....,._""""~°'"...;.1.'.-.., ~á 

"""e."""""'~ ~~~o..f( • "=.~ ~O..<:.Jl ~'-'-"-~º\..a, ':> ~'\:..,.,. ~ 

1 

1 

1 
1 



\ C\ ¡ f M \ P., 1 o.; 1 m) =- 1) i fi1 M 

(Q¡i-~, mlPo\a;i rn)=.:\:., ~c. ~\-m) l\+'01) 

\ O.·, { + \ , IY\ - l \?-ti CI ¡ ~ lY'l) -= C\ ~ l ~ ; í<I + 1) \ \ - (YI + C.) 

A °'u.( se ~o u-.1-.c:i ~~ '-'á.«>~ -v~~~ ~e \e.'i. <.<><!\:,ü..11..M\:.J> ·>:,-; 'i 

_,.e \,..,0-N"\ ~ w->.~ \.o.;._,.:,._"\~~ <.~\:,...~: 

C¡ :: ~ i H 11 :P\I CI i) 
-l(a~+l)la\ ~a)lG. \+~) 

t ' : ~u i - U\~ 11 a \>
- h- \Le.\ + 11 l' ¡ -~) -¡ 

O.v~oc; ~...V.-<?.>-A~ ""-"'-"~a.!) ·'\e>-.. "\......_ \ ... ~~\.
C.:"-'1•~"\ ~ <::>~~~<»( ~ Lov'\ ~ .,,\,S.QIVV•~\.o \ G,~._.._ ""'"'"""1.J~ 

\.~\ -":0..."0.. '-1V..r0... ~~ .... ~ ~~ ~ ...._,._~t.:,"'~ ~ C.~<a ·~-
~ \.;,,..,;- C\'-'.SI. 

f 1'= -P-1 1?:= "Po \<l~'m'\P¡v1 1cdm)-=-t-i"'\o.\rn\1'."1\cd'rn 1 t lt"a~) 

* ~. - - e 
t:: "\ - ~-1 'I 

0.%). 



'f..:r.r,~ ~""'"° 1 -'<o...-.o.. ~"<:...O"'-~ .......,,,,~. ~ <:.a>P.);.w,_,.,.ta . .I) J \.o.,_ 

~~ '->-he:> ~ ~ ....&.o-...;..,,""1.f> \.L"2':1;¡.\ I ~ ............ ~, 'V"\c:>ll, ~;,,,....,,.,.,;.,-

~ &:... ú...t1 "'~ 

·~lb<;' \o.. \ 0 ... ~a. c.a:i""""'c:, ~Q.....,...,\Ct"':. <:<:'"'q.~ ~ o,._.\tb~~ -c.,\c-.·..rnl'!"-)~J'~ c\o 

\o.. \,o .. M? ~O&n.,'-""""<¡ ..... ,.~·V"I 

'f 

Lo. ~ ~ áo...u:..6v.. ~e ~ c.. "'""' -e'\ """<::>""' E!.N">"\.., \ '-.IV\"'\ O-e u.,,..s-.o.. 'X' llJ("'tl-

~o.. ~ .. ~ '1'1<P"- 'v"'b.:.."-o... c'\u..A O !:. --"? l... 00 • t _,.,-\:::.,...,...,._,_,, 
1 

1..J..J'>t>.rn

Ó."3 \..cu-.. "'~~~ l\.'!.l\ - l.'-~) ~"'~ 

~ª :: \ e ¡ 1 ~ 2. l \ ·1- 1) l c... i -+ '3) t 1 c. \.1 \ ~ c.\ l c. \ -~) + ~ ~ e.\ l \ + ! ) + 
(t.:,<)) 

. S.c\.\:.QAN"\.C>'l <\ u.Jl.. """'<? 'ni:> ~ ~ &i ~ (""'1 ·--41:0~ JúJ,r<" • _,,\ JÚ. '\ 4.N"> _ 

. '-lC\..~~ 4\ ,..,,~.,xo,..~'" &<> (°""'~ X • ~ 1 .JIJ.. ~c:.~e~ <\ v...i 

~ ..¡,_ Q I .~_,,""-'-.~V-, (\, '?,"\) -'>.Q. &u.~-"=>~0\N> '"'·"' 

o :: !> ¡ '2. - \ e \ \ i ~ ?. \ + -;; ) ·t- \ c. s -1 1 < \2 \ - 1 ) 

'C."'\, '"•'º''°'"e<·..>u.,,...;.;i.,. .b.e \.-\e""'""' ~ S<..\..,,.·. \.'1~, .e\·\.~\\ 
'(..~ 

\....._ H<.\~c.i.ÓV\ \.\.'\~\ ~>; ~1".W\\,,ie'\,, ~¿\,~ti. 1¡'11.H\. )-:0 



S ~ º""'~~ '\ v-.Q ~ ~ '-..>..r-1'\ ".,._"4,,. ~o I Ó-i..<>,o..."">e.'i 7'. . \;,,. 

"'° º"'"~ \o.. -'1:..,.,.-.:..Q.X"t>. -e. ,_._,_o.~ "'º~- ·""'6..i.,,."" "'v..11 e").-~ -= o . o:.., ~ ... ~
" ¡j.,._,.;_,'ll'A.05 \ ·: ¡., - ~ .....,_,..., ~o.. .., ._.._,_o..c:...dv-, u . 1\ '3) ) ., \, ~1.N"\O>S. "' -:: ± /... ~. 
l~~"-."""'-"'\"\:q -1( O~'> &_, W C.,UJ... 

ci-..c:>v,& f. ...w., \J-N' .........,,..-\.;...-., ~o$.·~., o v-..ci. ti,~<:> • 

\S.,, ~...,::,"'4..,....,.<>-N~ \r-.o.."-01{ ""'.;\cvr '\'-'-" \.ce<;. ..,,..:.._.._,.,..,'-'o...~..v> <..t..o S\01.. 

&..,<.. O~""-"~&."',..,_ ~ (_"'-'>·...,,,...~· ""º S.<">'-" -\.;,\~ \r-ASt.rr.-\i¡ '-"">.~e..JV'>~-

~ "\ C\-..u ~a.A ~ '"'-".._,.,.....\o..e::u:i·""-'1 ~"'°""- de ~""'~tJ.v-, v-r.\'VV-:;°\o. 

l.\-=\?-.\ 1 \!..\+-~) 1~\,.'2. l ••rt) 

'i>e>.>~~<>J""\&t> D.. C..:., ~ ().4'3) "\ <:>. 1) 1 & \.1..4.tJ) '") ........ _....,.,;\;._\-,,._ 

'\~&..., O.. "' ~(!>( ~ r-J~I- l\,L\~) I ~ 

e--_::!_. l+il -/\.. j l . i ?. 1 

\ - ~H '2.l'2.\ H)l"-Í-t"S) 
( 1.~Sa) 

o (t.4s\,) 

~c.,~ ~,&,,_e.u!...,., (.~.'?.L)) ~o&c""'o\ "'f\~o..J'( C\"-" ..,_\, 'JO...~~ ~e··(,,, cr~\'1,<..i.-

L\_e <-c!:N1 e.\~~ ~o.. -ec..V...o..~'-" U,l\t;.._'\ ..JÜ. ~-~CS '\'-'JI.\"'>').. 

~ Lo.rr..f\ <?.'1'\ 'C.)_ \/ 0.\.1:>,- C:..0.X-0 • 

it-•VV'\o.-3- '1"'-<U.J'\'-4. ¡ <..O.NO .. .<.~~'-""~ C>-~ ~.,V,~ '<::_c:...c.>..J~, ~O,. 

""""-'. c\U..o ~ ~ ~~ [ ~,. )._ 1 , '--"'~ ~~~ &..:. \J'l'o~ ~-
'l.. ~°'N\ 

\ -~ A. 
1 

~ 1 
ff\' \ :P1 \ -v ). / \ M) -

(¡1 •• 1 



S YYl', mH 

( .J? ').. ~ f vYl I \l\, \ .-\j' '). ~ XY') ) ::. 
1 1 

~ -\' s ., . + . . 'fY") '\ 1 \ 

\\..\H) 

-1' \ P· - ).ª ' . . . , 
+-;- ,. ~ \ 1 • ,- ~ t ' - M\ l H m) g Al

1 
L 1 6' m', rn 

1 \ ,c. 1 - ~ 'e~ + i) 1 
• 

c\o\f'\Óe O !: -\' l.. oc ; 

""'-= -~ -\+~ .... ~ ""1 I ) 1 • 

8·1 • 1 I ~ 

1- = o "t i 1 t c. · · · · \-:::. l?.I \).\t\ rnn.··· 
I } 1 I J ) 



0..a <:~<<!.b.Q.>-n\o."-~"' 1 -~º~"""<:>S. \\..,,_,.,n.• «-\ ~c..v · ~o.Ó:C> .u . ...,,\o- -'1{6-~up. 

\ 3 "'-"''-"':.1:,-:.,.,._,..,~.Cl \.a.h .,-'<~o..c..i...c"NV> k '""""""''\'°~~&n.& '""\ <O'-h\\"~\;.~ <\l.U 

._,,,o.X,:_,,\ o.......,..,.._ ~ ... ..Q.~ ... &.~q &.., ~le.~ • 

\--'<' 1c' ~'rri'\-'l'A -\ ('<l) 
¿; l ~ - "'') 

&').'?. g ~· ~ g ro• m ::: lLSla) 
1 1 -'\' -'<' 

"'' "" l 

~: t -= [_ [ L' -{º e\·\' \ -~ A., ~ \(Y)) (..!? '). J ~ ('() \ n .s lb) 
)." _,...., ~ ., '). <V]'_¡ 

'\:.\ "'-J,..;v,.,,,,,,,, <.>..>Á.Jv-\'c...LO /... ..:_,.,~\,..oc\..v..<J..~o c-...,;.j.,,C\. -X',_,,,_ e cv<o.t-

~-'-':."'-"' "'- \o>.. "'°'\' ,...,,.,_,..,~o._u_ovu:.J~ .:..i~.,...,_&_._.._¿_~1' l..~ l) &e \::. ~} 

\~~ \.J..f'J"\ ~~ ........ ~\\..c..e1;...C".I \ / . 
.... 'L.I) 

(_J,~~b\ : "'-"> _,\ <:.a..>,D 

J.. 
i\...~ """º".'""'·,Q_,_,;.\:,, k u..N'\b- ... ~.J....._,_,'S..o. ~ '-"~·".,, 
.J . p _:,,, \\r>..v-no. \-..e.\~0-&o..~ ~ .. \....,_ ~ .... ?u -S / _,,_\ o~e-.o-..Ó\.o'(" 1' 

~ ~y~...._,.,.€~0.. \.,,_ 

V'V'\<.>.. \<J.;.c., \o.>., ~l &.P.. é.\31 "\....u ~u<!.&.N"I o~; J<>ov-, ""'\'-'-'-

\\.o .. i-. ...:·~ \.._,.. ~'-'-"- \o. ~e"1:.U:.S-o&. "'°'"' J\."" S , S - i, , .• ¡ - S 

\?.... <1.º'''""\.,, =\:;:e-o ....or-..'\'-'"'-"'"'"" 6..<? ~.,,_,.¡ \.: .. ,. .. ~, \J.../"(.>.S-./ ... ~J.c., \.o.. 

<:.<"'-~'-"'"'- ~ '<.~c'\~01. 

\: U) "' E U) ~ t. U) Cl.s<) 

") ""' ~"'º"''º'\" ,,\ '\,..;""!(~ ~«o&vd..,, ~·v.<.& ~e ~(l) ""'""~:.~e vn.:..,.vVlo. 

~t'.l&E\N<OS: o;.'vV'V\'-=\i.:p.-v "\".~ '\'-U> \\CJ-NV''!<\.1'·<..'<"'o°!> A.Ji\n..~a< ~ ~'- lon1·.JQ :?_ 

,\.,,, \.,_,_ ~1. ~ \':. C...5) -'i!'"' .,,.,,<\\..o ¡,ex. \-V i'l1 R,. ~"> ~~) o e'\~,\., .. 

. ..,.-~-\a \"C'<' \-i'/\. 1 mi!), &.,"~ @ N) 1> -'>c:J"' \~ (.OC',&.:u.,v_-,.&o)) '?º'• 

\.o..,..,.ct.!> 6-e ~ l .._.,a. "\W) C:..C>VV'\O '"i~ ¡ 'Í".'J i "t:a ~"' ~<<.N1 ,,.-.f\'t,t 'f..l ¡ .rP. 

~"'-~ '-'"'''""'~.,_,,..,...¡ o..~ "-"'""''º '->J.,.' "e~nV' ~¿._~·<.o ) • ~._;\;.,¡ ......,.~.bi:. 

LC.~~o\J">l:..nJV, O.. \e\ ~ \J.J-1'\.0.. ~"-'~..,_,&,,_ ~ ..... llbVl ~ ~> t..a>'J"'~>-

\t'>J:.N~ Ll. """º"""""'~ ~o..\ "-\. l..o:.. "'<.!.\,:o-:.~<-\ ~v.,-.,<~·•» ""\\o .... 
..,..,, c:v-t'\ '-'-"'"\ e.e""' \ v....N)\v:,, '-"" ~~ .a Zc.:, ~""~~ \ 

'/(, 



"" t l,S3~\,) 

~ S Hl ® d @ \ el ~ \ ·i'"l. c.\--\> \--? ~ ¡ G} ~) ( -f ').. 
1 

(9 q \ 
o (J (1 

1...o..J-. ~< ... ~" ......... \~ .s~\ ""'".,, . ..._ .... ..,, ... ~ ~~""' ·-~ c.u-oS..tt,.'-'-'--'-v ····-

""'-~u ~ k \~ <U>.A- C.. """ ~"""-u""'. &..,,_ ~o. \,,,..,._._ .\. 1 ¡ • ~ . , 

1-f ')... J ® ~) -

""' .. ¡ ® J 'I 
e L. \~).., ~ A.)(-\' r.., \ !..\""/.., oo}-:. \::. \').\ 

t ~ \-\'t-.,\m)'D~:1.lf!.@o) \~1 1 ~ >.\-V·.l, oo) 
m·. ·\ . 

• <.~.">(tb) 

~c.' \wu:. ,¿:,__~"- ~-\;.... ..DJ>.\:o..&os: ~\o.. ~ a. ~ ,.\_&:o '~\,:,"'.-&°' 
·~..:>-< . .,...,,,_~c:.o ~- ~ ,,..,,\o.u:J·"' X C.'-'-'-\º. e\"'~º -"'> \\ .. ...,"., ,,_ i .\e•. \.o.. 

~,.e.e.e.-....!·.... 't ,... &o. o\\.-.L.,,..:..J"' ~··o..&,v...,, .... ~o... ~·~'·' \.:., ·LA~.li.= <l9 ... 'i . 

--N~ ~\c..,, -M:.~•<-'>"-'"'"<>.L.Ü;,V-.t.1:> ...:,,"t.&._,_L,_.\,~ ~E' sol":.) 

-\e &r, '\""'\.;"''\º'"''"'o. ..:.._rf:A ~',¡;; ~~ ....... ..,, '-'-""'°' c&r,..\o 

\.o. , .,,\.o.e.~""' ~·"- ~ t \. S'\\ J><a. .Jo~ \'.,_.;SJ.""'"°'"'\.., ,,.~\;.,t.t<'!:-

~" .,,,\ .,_.,~.; ... <>.bl"'' :x<". ~""'-\""·-c:....Jv, &:, SO l-S) >c.."- ..he\~,~ ~\ .,S:\o.&.,, \ -\' >.. 1 01.\) 

..., ...,_~"""'-"'"'\;.)'°' l.,\. ,SI\\ , l(C>~e.NV>O•'- \\..,.IV,_, ·e. C~u \cv. J>>.J""'<V> '\"" '' -

~"'--<ClutN-, "'-""' "'~"'- ~O.. .,...<.v«~c.r-r.~ ~ ~-o~\l?&C>r~ ~ r_,.¡\-CJ<~<;,V>ll.· 

\.:..~o.~ O., S ~ a\ • '\"' ;.,..,-,.~""""'"""' 
1 

~.,,,.:,. ~~ .,,.,...'\,,~ }~ ... ........ \,( ... t.,,,,\:.c &t»\..ccw;; • 

. t 
sin Gll d® ci~ 1)~-i.t1@J)\-\'A 1 ®i) 

U:ssl 

"'-\ -.i~'\o\ ,\,-~ C.:>•\,c..:...i..,t &·: ~~""""-\º"''1'(...:>J;;..,''\;, '><" ~~ .... ,,..,..;.,.,,~ """'~-

~\.&.,..,,__..,...,..\., "' ~L<;iS) ~ol ._,._.._,._ C-"'~\.u,.o <..e>"'\"-<~"-~' , \:.\ \r.,o..t\;,e\ '\"-"O.~-

\Je<:"'-'{.!,.,~\<<? e, ·e.i<·~·e~\o•.P\ \.C.·\) ...,tC.·C.' 
XY. 

_-,~~----



""U:. """' ~\ '-"''-WUv,~'ru ''-'';:,~\...,.:,__,_,,.&.., -"><? ~-......._,.,, ~"'- ·~"" -.JLU. -vri..\a..- U.<;\ a\. 

'\le \<V> c:..u...c..'w-o ~"'-\::;,'\'°-\...v- ~~ ~t.,,..,, ~-~o 1 :s._.,,, ...,,., \\vv"-"'} rhc...._. 

\,<-' ·~O( '1""-A ~i..o ~~ ~<>-. .L> c..u...O.t..U::IV'\ (,,'\. • C, ~ ... \ "\ ~O--" &o:: ~-;.\Oo-N,t..,, \,., t\ w,,J)O 

"'-"''"'~"' \.()..)> .,~a_..'.o..ov\J.J'o Íl>e ""'~<\."'"'~&n.~ &, Sl.cv. ~¡J.., Ol7>\ )l.. lo"' 

\o... c..O'l'<J......,.._u_.,jv-, ;'\e \"-1U- ~"l.'-~<'- I _A ·:...c:>Q\~~\:., ~~· .JU4 ~,..)_ •-"~"C\\O., 

( -\' ). ) \ }._ 1 ~ ;\.. , o o) = j '2 \; \_ lt.si.) 

'lo.~ -\:.o~o>. \.a.I> <..n.Nl\¡__&....&.._., "'-""-"'a,_,.;..,.... ~r ..... '1C>.. ....._,.,c._N-J..,:_,,, ~o\ 
~-~\J:,s S..O... ~ ~ \..- ''l."'""""".,_~,... Ll- ~'\..6-... ~ ~ '-o<w 2. 

\..or; <-e)~~'-'"'~\_.,,, ~ ~ '\ ~º-' ~ ~\o.u:x.WA ...;,,;,v-. ~ ... _,....._.,,,tui ~ 

Ul.-N''C> '-'><!>""' _,,,.,.., ~O.. '~"''-"ol -QO-.J \o.. t.e>\I'<'\:;..'\.-'..(.(.._¿,.., V'V•'-'•'1"•0.. A...1 \.e:,_ 

\.n ~"'-
1 

'l..,.V-..C...)o.J~t:\ .. .."'I C'\1...L11. ~ it.~\¡-.¡1-~ ~O\J'\t.\.'.f...t.'w\~ o... \o_.~ '(~CJ...Ü~·\4.•°'lo "rl.'.bw.1_-

-\;-o-N1 ._,__ .... ,, ·\<'..N;\.,,, '-'°~\.:...<<>&et : 

~le.es®'- c(n®) Sl..<l!'- 4·) 

(i1?.., ® 1 <fi'IJ:!:l ~>-,® t)-= 

=~~ f c.·~; 1 ln + ff,)(\·t yY) -r1·we.]~,!:!~lf®1 0) D~.,tili®o) 
\=1A.1 1ñ;-r ... • .. ,,, 

( 'i' '). ) ® I cp I \ J. I -'? J.. 1 @l ir ) -: 

= ,,;~ f\?.1 !..\' t:.\ ~~ J (?_ í I .¡.¡)le_\ + 1) I 1)~ : \ ~ 1® 1 ó) ]~ ). ( ~@ 0) 

{-1> i Y ll1 1 l ,J~i-f 'A, 1 iñ) 

= f f 2 \;l ~ 1)~: lf 1
®10) 1)~, l1?®o) 

\=l:>..1 fo:.\ " '"" 

x-·---.. ----



= ...L 
'2n t 

1'ii : - ~ 
e' m l'ii '- ~ l 

l.C:.l\\ , ~.'"-,.(..,) 
1 

l\,"~O) ) &_. ~"'-'' á.-...<-Ó.q.,vu.I\ 

le.. - q). 



II.- Las Ita.trices de Representaciones lrreducibles de !!(2l 

1 de E(3) 

~-P t\~O"'.; ~C'L"t{).. o~~t'l\J:_"(\.c.a...·~ '\:o-1...,......~ ~ 'C. c..oV""'e;...., '"-"-'./'>. 3 Ó.\.r.r...,~ ...... ..rilO\l\.l..) 

~\f'\ a~\.12 ·~"40-\:,0-\t:i ~P~~~V""\O"'. '-\J'f'\ \.:.C'.Lt...-..t"'\'.VV'\"t)) a\ ~.......o.\, c ... cci....•v,,,6u.._. J;..o 

.,, . .., ""'""''º" ,¡\_~..,_,..-...so ~~\,,_ "~"""--'' _,,....,._,..,~~ 

·~'"'-' llif..,.,..,~1..L-o'V""" 

¡) GRUPO E(2) 

'°- 'S ~.,,...·,\,\..,, _.,,...,.... t..bv~cW '-'-'"""-. -<;(<:>.<O..IM e,"\;;.-1_a. c.J,..,.., f:L<>;\ '\~"' ~ 
~e··.:. ~('110C.:N\S.\C-\'\.l-') .Ql~(.,..,\..\o~./'-'l&o \o. .... ,._~~-C..J),~.i.J~cA-J.-"" \v-.r~3.o.... t\..'2.) (.t"'!'\l'IL) 

~~'-''~~-V~~\c. , ~("1.'\(..., .o\(t!c\.w,~ <JJ~ "".;;-'o-c..1-r:('V'\ ~ ~' ~\_,.,_...,..,e,, '"'"':•.,.1.,Cj,J....WlO') 

·~'-'"'- V...::C\L, ""'~·'.l'<'<'-""''t> ) ~~"-,'-'-'""'"'~ -;:l_ 1 "\'-'<'.\oc:> .. • \N">~\c.<>, ~\;, L-n'\,;\o '\~ 

.,.. 

\; Í ...;,u ·~c'-~ci.'f""Q~ 

~ ' ~.,\ ""'~º< ~ 

t ~ -

'\:..>'., .,.,¡\"~º \._,.¡ º' '">'"~'~º ~"' 't..'?. 'v..l:c,"'<-<, o_.,..,, . \li\o.'\\,¡. · ~O 1 ~ lt 'l { l '\'3'1) ~· •Q J, °:)"~º ~ '?oi'1uh<'. 



l~.-ic) 

'I 
(?..U) 

.. 
\..0-s ~•<>-N'<;;\o.N-.--,o..c.i...<:N'-<.I"> \'2.l) '-"""'..,~"-'~ u..N"">O. ~«••<aiv\\o.-

fin1t1 '\ no u.mifa.i,¡a 'l-,.j... ~~"' é.l">,) • 'é. .;.\o_,, \"""""•\<>,,_,.,...<>, 

"""'º"'\:...~ ~s~-'>.1-,._\.. ~ "i~"'>~~ ... o...~o "\........_ o..c..c.._llo"'-"""º1 

&..,, ~\~r-Ñ..1-i ~ <1..,_,.,,..,,~t...o ll..e- A ... ....ASJ..c:..c.i.b.r-. , ~"""''-' .r..º"' Qc.......:...

"°"\..rv..r.""'-"' . ~o... d-.;,.\ ..... <t.J-AC:...O.. ..,_,,,~o. ~ "\...,.,.· ..,..,..,o.J> \;,·'-".r'~ ...... ~ •'-><l;'\• 
• 

'\<>.r,,..., -\:.,"'-'""' ... \ c:>•-.... ~0-c:.'.o....<::•"''..o./'> &)- ~'~"' º'"" ~-~ ~- .v,.,, 1 "'""''~ .. , ...... 
..,,)...\."'-"> .... ~..._._¡,._&n..A a..\ v-<ÜJ~v-"O _,.,:,,._.~..,"'º" ,\.o -•-',«.n '<.v~\...,,euv...,,<; ~..._., 

~<.u-(. .J~ c\'v;o.., c.,-\,~~~o..~o.. M\ .J:tJ:. ~o..t.J..:io 1 '1"\0 \~ _.q,~~c_':l &....~ ,,._\r-.• .. Vv'\-

L) .. o- ~C~~ "J"".'"\~"''C-\..'!li ~'-'4t t~(},,J,~L.QJ...r\ .r..•,l..J°"'\."""l-\_ t;v•H°\U'""~~~ ~\n_;" 

.......,~º"~ t.i.~.JL" ~~~°"""' ·i..v.o-i,,...s\ º""""'"'-"-'..o"""" v-'-.\v-·~1..-
... .,....,, ... \.:v. • 

~\ ~\'"·""'~"'-\o ~"" ..,,<>\u_~ &..,,\ ~o..,.,{""'ºJ./v,, d.. ,.,_,.. Óal t.tGl 

'"'\ ~ e.e>,..,..._,, ~.., . ..,,~~ o. \, "'>'Y- ....,,., ~ '-'-""-~ --.;¡ "'"'" \CJ,A '-'''"'"!L.""'- -

~<>,... 'Q, o\.Q,J"<V' • ~cz .......»--\,,._ """""-""'""'O- J \.o- """"-~~.,_ -"-"'' ~ ..,._,, ~ ,.,...._., ~ r;., -

~"J"\~,~.2"~~, ~U·1~-ioc; ~c.. ~"'~'.,QJ .... ~c:J.."' ~- '-=>\¿lil."'la.-

'~º"""' ~'-"""'- ~ "':.~o "2.1.2) _,,,o\c. ,.q_ ,.0 -~~ ..._cl.,,o ~~o..&.., -~ \o. \.al>-0. 

)·S:it 



~25-

lt) 1 ~"'"""º ~ . ---1\'"""~~ .it.o ~-~~, -
~ ~,,,.,.._ ;&_~Jo-o.. &o \ .. \'" ~o:,,,...., \.,. ~"-

-ro.'<"' e~u-..;_k \.·"G • 'l.') ~ "'"'\.....,""'u-» '\,,.,.,. """" '°"""' t.1/.1 b.., .,_..__~ ....,., ...,.,., \.,. u:.o <"-" 

v-rv~"'..,., .,·-~~~ ])!_ m' 
X 

?.4) 

~ ..,,~\<?.""'-''-"'~ \..,,._ "{..-<>q_~ ... &n~ 

'<V">.0~ """' '"'""''"'" "'\'-'-' ~~""'""'"" 
-~ º""' ~' QN">\a .... ~"- "-~w-\..,._c..:...J_,., 

.. (.X..i't ·-(\,'P. ()(.J'l. -•o1J,1" ') e e e e ~, vn 

(2.~) 

'::" \ e·' m' d. H €.·< rn')c.. (~ rn\ e·'- 'o 1', \~ rn i) e.' rn' 1l} 

. l" 1 1 il,)ri n! 1) ., ..... -or \ 
·= <;-\' rn ~r Y1! , .. ? \i'l-d! Y-! .L.. L H«t'1 = 



~O \,.\J~O 

t?.. <;,) ,....,. l-c. (,) ~ ·..V> \J:Í"' \,,, v...J> "-"-~o. 

e uwe c\_,._._'-j_\o.,.., & dk 'b. ta\ 1 r..a-

'IT\--R ' '-"' --') - L. m'-m e-i '{'()' ol e¡\ VVl'-ro) -X. ·r ~- ~1l b'I') !,1.1) !.!J '(Vi VV11 \ "' ,.,.. ~~ - J 1., ... 

D !:: ?<. L Z1T 

~a.."'to.. ~""'-l~c:.JV("V"\O~ ~ °'""<::! ....:t:ar:->l"\ V....-"·c:.·c\.u.~ c..f.o~o,..-,.)~\('\<h':.. <·\"J..,11 . 
<;,\ ~~ 'S -:=. '::.1\~ ~ O..'(O.. "'=b.&G..1> '\.w. 'fV'\~Ll.I> <~<? ~o. "~.-c))..,.,.;\ou..&-, 

l -'1'1. -"""' \...,..,,, ..,_,.. , ""-"" -.r¡¡ ~ ~ ) .,, c:k b.o (._c:J\(\ ~ "-"'"' \....,... 

""'"'C>..~t.J.J> ~~o..'\"\nct~" ~ ~o.'-'-<:'."°" .-...,. ·.J;?o< \o -\_COJ"'''b <:, ~ <\:.o '\O'f'<>\. 

\._O<; ..o.\'2 ._,_,..,, """'°-\:,,~ ~ '::, .J..O\n ~.,&,')' ~ <>:,_Uo\..__,., ~O- <'\UP. -'·(X _.._,;..._,.,~ 

lb~....,_.,. L\;o)-= -i e-'?lfi.\~'o) -=Fo • t----to-,,.,CJ..1> ~' .... ~\~a.&. 

s0,-., ... ,.t:.~J '-o. ~~-\-o.<.;..c!-n ....,,.·~&.....,~~.'C.,.--.!?=\\,~ '1'rieil-

"'"'o.r<" \. 1'1 '\"-" \o.,.. ~.....,,..,.,._-\::<>..r.._r,,....,., "'"'~ · .... .,..~ .. ~ <~·~~"'-'\ 
'-""""" ~....._, ~o.<'LC>VUI\ ·...,""""· ~ ~ "'º ..... "\.....:..,_,,~,,,.\,.1 

(0"""'-0 ._,._._,_<..Q &o .a_..n ~~~ ~ UJ.~ ""~"' ,-~~0 I \Cl.).. ~t 

ÓJe 'E.~\ --'-~\"'-'"""' ....,,_.....,._ ~<:>..~ ~ ~",.O""'~~-~~ 1Ce',1 

(c.¡¡) 

'E.\ ~"º ~<: .... «-~t> ~\\<\. ~ ~~~ ~ "'~r ~ \.cu, 

'\'\'!,&.~C.,) ~°'-&<'.> ~<!>\ l'2.'~) 1 ~"'-'\'""'-'-~W> .., _ _,... -"'- ..cu..:;:o...,_;_-., 'i::.vc~-

-,..._ ·IC..., .,\.,...,¡;_..,.,~,<<.' P\ ""' &~o.<co\\.. """''~\oc\~ ~\....o,._\w• '\'!>."' """"º"~' '"'"- ··~~~.'\1.1>.<1.aw~:'\) 

~""e""'~""''"'"'~º 'V~') ~1(1.1 <¡<>< ,,,, ·,...., .. ,"' .., """"'~ '" ~'"'<i"' .\,,~ }..... ..,,¡~"''·~ .... .\ ;,$, \.,. "'' 

""'''"""'"~"'<.\J,,.. """ ~ .. ~. -"'><."''""""'(' "'"' \ .... 'f>""'--0. ._,_,,..,,,, ( ~-:\t.!\) ~Ó..o,. ... \)' 



·~""~º be ....,_,~ ~,...,.,.-:e!"' , C,; °'·"\.'"''~o..""'"'" \.o. ,,,,,1 o..""''º 

.:l/ -- o . \ . . " " 1 ~ ~ l."'{_' -·' ) "CV\b<a ~Ct\ J:.~'\.. .... o...C)l.n...~ \. "\o. <\\J..dl ~ ~ 0 P , ·~ ·~c 

d.! ) ''"ª -'h """e 

.rn -im\4 
l e 

\e.lo) 

(?. I!) 

;\.º"'"'~ ~ "'.> ~ ...>>o"' \......,., c.oo<~.._'\r\O.~<U\ ~u\.o..~ ~ 'f: "::. ,.\ \0-~·1 ~ 

~-"'~°' ¿__.,,"'"~~~ --..).A \no. __.,_,,,,...,,, ~'~ ~""""' "''-'-1' _,.,,, ,_...,_,..,._~... ~, .... 
~,-o~·, ... ~,, b ~ º¿:::º"'>.<>"'o...\.i...~c.~ 

\'2.'ül 

\\cz>.N"'" olot.-"""'-_&o ~ \.o..n,. &.. \._,-.nC:..:...CV'UJ"> ~ ~ ~nA-\.(~0 ~-

.-o. \.,,.,. ~ ~ ~. 'C.(?) Q..>J"\ ~""'-u:,"""~ ~ U-N"\ .,..,.J,~~ ~ ....,,.,.,.. ~.,. 

\~o- \'-':.<> f.. f'n' -=.o) ~\o- ~~.,,,,.,.1':.:.:c:JJ.,...., ~""'o.. ':,."-" \...,"" .. 

c..J::,·...,.,.,,. ._.; ........... ~CUV"\ I ~O'(' "° ~o.J"\\J:, J '-"-"" ~o_q~ ~~~<:> ~ "'\v..S> 

''º"'°""" c.-.. ... ~.,, ~ ~ci"'"°'-"'" ..JU'>.\{,,.,.{c.vs ... ,,..... ,-&c:..Uti...., ~ '\~º 
S.0~)'(~ 

\'-'-"'-.e.U,~ ''\,u...ll ._r..c:N' '\':,~°S. ~. ~~) I ·<-0~'\'"""'"'~".....,...,~\.vi cu... 

~\'-""'-'-&_.,, """""' ~ ~o.~ ck ~ \ .:.""!>..,..,..... c..Á.b'<W'> -"-"" ~\ 



,)..""""'~'º'<"\..LT\ ""'• ~"'"' \o.. ~""'"'- -~a.~o.~ ........ v,,.,. ~"'-~ ~ \ "'!.\.{>, 

~.(6.r.r, ~e.o~~ o.. C..<> .... ~0..~ • (( o.-<O.. ~-"' L>..o.-rn.>\\~40<¡, 

'-.<>. \.:.~ a ""-"" \~o'i ~ ~ \,w-A l. ~ 0..1:.J.-LV(&..o o..~ ....áo.<.L...-
~ ll.."C.">'i ....,. u .. -as'l 

~0."<0. \\=\.._,.,. c... \.o.. ~~~ '-°.:>,'-'~ ~~ -».Q. \,...,,.\.,.,_e),..., -...1>.o & 

\2.~'2) "\ ·\'''-.,."' \\e~ci.r o..\... \uv"\.<.~-n ~"'"'~o.. ~\ON>o. "'-"" ~"' <\.~ -

""""'""'\.c:i~ .vv1..iw. \o""""'" u...>..u..,S ~ ~"' ~,..,,..:.,'"' lc-~9), 

~ <cr e ~=S o.. "l.N"\~~o.i..- '-'-"'..,"'- -e . ..u...o..U..-f..,.. ~,t., 'V~ -',.><>.:\<>.. \.o.i. 

\"-"',o..o'\l)..'> ~~ l &.\~k -'""" \.,a,\e,) . s.,. \,....._ ~ .... .,')\&,., .,_.,,'IV\CJ 

\'-"""c.....6"' "\U--'-""O-~ &;;, Jl.h-\.°"" \ ...,,..,J.,,v"\IU) <»-. '-'-""10- ~ \.a \o.-vV\O.. 

(2.t.<;) 

..-e: <...Q """""--\....,,.'~"''-~"°'\,, \.o.. <2.._,._,_o..LJ..b_,.., ·...,~~~,,.). ~e \~ \ ........... t.&.A:.·""1> ~o-,.

~ ,._,,."'¿,_..,_~ ~ ~""°~ ~ ~o ~ \,..,:._~~Q.>J-o _,,.,,.., b ~

'<'<'1>JVV>. 'º~ ~ ..... ~ ~\o. .......,,_ ........ "'~... ~ . \..... ""'-\.,e:-,.•~ ""'~ 

'\~""" ....._,,~ -.A.A-~ _._;__~'-w.t..N\~ 

é ~ ~...U..QJ..,....~ \.Q.>, \~~~ ~ """'&,., 'Y~ ..ovv.. -t;,...,,..,.,;,.µ.,_.,,.. ~ 

\J.JV"\.O.. ~o•"\.O.lv,ci.~ "-') ~ "-""O.. \'""""-.;_¿..,.... k ~~ --'""-'\'-'-"" \'2..l'2.) 
1 

\o..~0"'-\()..1'.J'.& ~ -e..N"\. ó ~"'"..W..o.~ , ""-~•o..N''&..., """ &:vw.~ 



.,·m ¡¡' 
_í.l'Y'~---

2.. nrr" 

Q ( r"t- + r 1 'ª) -
YY1- L -

z 'G.rr' 

~ .....v.°'\~UN \.._,.. ~~"\.,, ;_'\vc&ÓP~> ._.,.. ~D l..V"O / ......,__W.,NO.IN>tN\

~, d.e \CU' .....Jtc..c..:..;,,UfJ (C..-~I\\ ,(i.--:." 1 ,lc-;;-.;'3) ~ (-a.\i.1 • ~<><o.. '\....ui..: ~ .... 

~'G.."J."o.<-...:..:>&- __,.,¿ ..-<e~e :...,.,.\,.~ . .....,._,..,.,. rJcV""-o.\.I....,, o.~ibV'>.._\ ~\\~·,....,_ 

tz.l '!'I 

~e'l.u.\ú.:o.. --'\'~~"-H'W'-~~ _&~<:.>.1"'"'4 ~c.t:.>v->-\.ov \<?-.. \\'"-""""_ 

~º"" .\-..,"',~"""...,,, ~ a..~~ ..,..~ ... c... ~"'"" \......,.,.,u..,\l'\..l.J.> -"-"'~Q"-'-"'-\v:, <>.. 

~..A.,.. ~ \.:.. ~-,.!o.... L ~~"' - ~ <-C>r\~o..c...o'..d"' ~~""'?\:..\(~._. 
""'-º"' ..a.»-\,., J -"""""- C,.¿)V'\"\r..o.N'> &. C> '""--""º \;;'-"Al"\ c..="'º t:....&.o ~l'-><0.. \Q..A \ "-"""l -

.._:.'-0 ... '4-'"> ~ ~ ~~ ......_,..euv--o 'i;)o ~o.. ~"º~, ..... &.,..~ &e- "!, "'-'-"'º ( ~.1 o) 

~ k ~o.u:...Jv-. ~-e>..~ l-C..\~) l i.e. I --'<!~~<>-.~O.. ~c:AJVO.... 

\...._,, ~ 'Q. "S. · '0 o;;. OJ"V\. ck, \... '< ."C ) ,..,, ( "- • ~'C. \ -->w>. o\.~ &... Ve. · H) 



-i.m(y_-lf>) -imlJ> J. -lb·-ll) J_(,-{')::. e e m-m rn . 

E' d ñí 'Y' + m g) Jm-m (6;>) 4, (r.p) 

tz. ?.O) 

'-o.. ·'-""'~~,_.:;d.,., ~"'"~'"·"- !l.e \.o.» ._,o..M""\J...,, ~ ~~ ~ '°' \,~v-
xo.. .\. 

¡: u, \ ,• \ < • .\.,,. c-J,.,, qu< 

""' v'<'to < ~ ó.e.\ v~J-., i' 

X 

<;.,_ \..~v..á'&u_~ l?_.'?.D) ...._.._ <-.t>'"O'-'°l~-c>, oE:'-" \o~ \\..~<O'~ 

..O.>..~e<.<.o."'-" '-ow..,.., á "'°""''°~ ~ ~""'-"''"'-""'"'"" 1'a ''-~<-;_¿,._ 

t_ -"""~Uh °":. °"- (.> \ • '>1..w...,._,n..N"\~O -"~ ~..,,,_(,J,,, <..n>J' ....._,,. ~Q<:.\i:, U. \,. 

"°"' ..v-.~~\... . .........,, 'v-::.o -'14_...,'""""'..,,~ 

) VYI :f. f J. "'(-l 2 l n'l-l (r) -

s.., \.u:i. \.u.~ """'º ~ 'º"' ~..,,.,...-\.:,~ ~ ~ ~ ~-~~, ~ \i.-é 

U.-i.o' ~o. -"<:"'-'""'o.. ·~~""'- ~ ... ~o... ~"" \..., -1,;:.c..,..,...\..., 

/?' t -



J (.r) - -r 
m-i -'""4l lr) (i!,21) 

"é; \ e~"°""" ~o \o. 

'-<LN·o~p ~e\ -"-\,G· ':[ 

Irr1-l.lr) --·t Jm+j(r) (2.aa) 

GRUPO E(3) 

""""".. "--'-"'""'º "? ~ ~~ ~~·o.. "°'-'- "(~ <.A./D'NJ> \ ~ ~. '2.) 0-. 

\.o~ '\...,c.,. ~"'-~ ~.. ~ '\::-. ul..ux- c. l ~] ~.'.a.,. O:""'"''< d., (S ., i · \:. \ ~vvv·"'-
~ C..ooV'f'<J> «'"'""~ "- <..v..ri.o. ~'C>-0..cf:,.,., ~ .\....i. -,_;,,,.,,.,, k <...ox>~~~ o.&o..,\ J 

~.}¡. ~o...cl-0 "" ....... ~~<:> ......... "\,...._,. ~""""'""vu.J') ~&.,_,9...., ~ ~ 

'l., . ~ "'- .N.. "::.~-""--\:.... "~o.u.el~ -A.O.. •""-~a.. r~c ~ ~< ~ ~ -'ie 

<;: ,,,_¿.__ .,.....~. l.. ¿_,._,,~..&.,,., & '\: ~ ) : 

"'""""'~ ""' '"""""- ... ~u....Jv-. ~ -rt &.,,&,... 

.... 
"" 

\:..,_ \ \ O•'VV'O.. "\u.A 

\.o<-\,....._, ~ C"Vl ..,_,..."\,.._ 

~ "'.¡-O _,, .. c:c:..blfl loe '\,. _,,,,,6 ... .,,,9.. ~\.~.., 

X':f ~ 6\.,., 1 _,,.,. ... "f, .....,.. .....,_,.,o. áo..c...:..6""' ~ &.,bl+., ~ -..:..¡, 'i """"' 
..Ji. u.A..J. _,....._ "v-,,0.UUV\ ._o...,_. ú...~ \..,..,... ~ C.c-'...b"'-1/> ~ 7, 

<\. """""'-~• "" ~ .. ~"" """' .......,..,._ <:>- '>vvcili \..,_ t.U..l...n o.. 

"""'-"-">.~~ \.., ~.,_ .!....~... "'~QN'O-~ J 

~ e . "'-o. ., .. 
~~ -'-\Q ~ &. 

-



( 
P¡, t~) º)(f\ ... lí) º). ( I ~ ) . ("'·~l-\) º)'(\\, \-1.) º) , ( 1\. (.i.) o)(l\i ~~) o') ( ~' 1.11) CJ) 

O ~ D l \o \ O 1 ó ! O l O ~ O ! 

"X- 7L. s Y/ • 1:, '1l' 
e e e 

-)Y/ -'X. 7Z 
e e 

~) (

CJ:>C}.. A 

R.'?. lA) ~ o 

-s1V>f\ 

o 

i 

o 

~ ~(LüJ:) ~~(~) (
o o l ) '11 = o o o o 
-\o o 

o o 

Q "J.M-~Oq, ~"\.;.,..., . '""-""' .j. ~ei:\,..o ~ C\W 1 ~ ""'-CUVW<"- • ..,.,..,b,\.o~c.... 

~ .......... o d.!> 'ii. te\ ) =-.b "-'-""O... l!u._ ~ ..,~..,_~._,_,, ~ s.<>. .. ,...._._<·-<~\/) 
l'C".t. ~) ..-e.~~'\...._ '-'-""'"' ~" \o"""'o..c:..JV\ ~ ~•>..<..Lt> ........, -.: V<\..Ü>""'t> 

.. -'e.o~~ ~DJ> ~Qjof\ -.\~&IV> ..;s., ""u,."""'" c:.'..1>"tivw.o.. &o ~V> 

"-<"-~:...°""'"'º~ 1 l-~. 1 
......... ~~"i ~.;,,.,,,,._,.,...,~, o\;;.o..n.\.,,.~'"-&..:, ...S -"J';:O..ÚO>, 

""' \- -~>.A • 

\j ""'°' \Jell, ~\:,\q~ ~o.. ....i;:,<vq,.,~";."'-w/"' I ·~~,"""°~ k\""'Li 

\.,,...,. ~""'""'~~ L ""'~~ &., ~ .... h ,..._Q.'"" .. """'"""'..:_.,,"".' ~, .... , ~._--• .9::,l.c.., 1u 

\;,. ~ .....,,..., \..,_ \:,úJU. ~ ~-\.:._~~ S..._\;_, .... ~ .. ~ o.. .Q.N, ~º- ....Jú' ._.:J..,, i. ~) ~ 

"'~~ ·1 I LQ\JV\O 

''\ <.>-.'40.. \o..So"'"\o-..¡ \.<>. ..,,..,... .... ~ JV.A u.r-nc... °'-.,,_. <..<:>~"'":."- ~·vva. VN!N">~ ~ 
~~ <..o~ ~o'1"\d:..l>Nl-\i o.\o. "'l\,..o.;k_<:.U{"' ~ ¡.,\,_.._ e,.'-'-" ..s-J..,, -~rtA.t.N"'i., a. ~=-

'<-o'\,,._t..iJ:Ív-. UJ>~ .si_.._ -";:"'º~:.si&~ &¡¡ "''-'""~~--\..,¡_, \l."Si \,) 

-- .. ~....._ ____ __._ 



~''-"'"• ...,,_,.,.e..o'f\'"\...D..I'< \.o.. ~"""'-o... ~~\)._~~o...~ 
~..v,....,,,...'\.c..~ ~~~ l\?.I) ~ 

~ ~cvrov> """"'~<.tA Ali 
S Cl (~Y)I. "\\o.. -~ru~."..,&o&. &.., 

"'º....,......,o..~o..0-Ó-n ( ~.s \a) 

t>- ~0\¡ e~a..."'bl"' ~""'"'""""~ \o.. ~'-"~ U. '5l \,\ <"\\.al\ \C1 ~ 

~ o l~) -\ ""'""''"""'" <; 

'D.\').. ,(b..l.OOck L "Dlyy,•l'x- ~o) \~A..~. ñ1'\ e-i b'Pi \-\'1)'VVi 1)1'~,
1

.;;;., lO,-\,-).\ 
-\Y"\, 11' 'tY1 m' ...... 

(?:~1\ 

A.'\v.{ _,,J..v cu;:"-'~cu. 1..u-AO.. ..A.1--J..N""O.. ~-&e, ""'° °'-"'Sl. 1'~. vw """-<:>&J,_.-._o. l..., 

c..º~""""""""''4 . ~ M ""'"º""'C2AI\\.,. """"<>i.v&"-"" . 
l),~c:v..-,&. \c:o,, (.,.....,._~~/\ \c.- ~)'1,o;;) ~e..\ ........i;;:~&,t.~ c. J ("2..'21) '~ 

~~U! o.. 

. 'L rr.-m ( ., / 1 i' \ ) l \ i' - ) -
=m•\ H '2H!) \VY1 -iYi rn-rn m' -f~' ~' ])~_¡,, 10 lx.!o) \-\''J..,·~i>\'\e'bl'~¡~>.,i'tti) 

\~."lg) 

~\-.0 ~c. '\IOJ'V'Vle>'l- o.. ~..x ~ ~~ ~- ""'·''-"'~ ,IJ<.~ <?:,;\;)?, , lóG 

-"-~.._,.,J=,.:,....._v~'"'" """"""-\~....,:,.,...os a_.. ~ \..~ c. ~~ "\'-'-" 1 ...._,,,., ~~ ... ¡ ~ 

o.A.'> ~'°~ I o..u;>"'-N"'>~<IJ I_\ • <, <; \ ") ( \, <;,(. \ 

X' 
v~, 1.c- a\ 

BliiUOT&Cf>. CENTfil.l 
U N.A. M. 



.1 .. 

. .... 

O k@ <!."!\ O 'o <\>' L.'GI\ 
1 

o?. ®' Ltt . Sw~""'"'A..., ""'..J. ~-

\:i-«:> ~~~o \o- ~""~~e&a..S- ~.S!i. ..._) '\~o. .,&o...c::....d"' l.C.-2) ~)._ ~4..v-.-

6'.i...t..s. e I -A.J~ -'Ul "'~. kui e,,.,_ 

J~a ht \le ~ 1 -1-11' 
c. 

{ -X).. ~ ·<Y-.'\ - 'b 1'1 \·h,~'m 1 ) -::. 
1 

e 

= t-) -r.~, _ ,,_ Hl ¡ i'l [ t -l I f ~ b'' ¡'~- \ \ 
\'' fil' 

'\'' (fl r 1 . ) -1'b-fecs@ 
•)o <>in©<!Gil el oo l® e. 

¡· \'') ( i \' ~') ji'' lbf) 
_, 

o . - ). -l. -rn 

.1.o-n ~ j <1 ( ~ \ .....,., \G. \u"'C.uj\/\ ~ ~ ~~ ......,., \ l.-t.co. ~ "'"~ Y'I )(. 'C. \ 

""'~~ol.:i { ~ 1 ·~ "~ ~ (~.... ~ c.\ ~ ~ ' S 1.>-J-:\:..:'c .•. ,.'-\"""~ \o. ..,~ ..._,, (.ci ."' 

~.'2.Q,.\ (. "'> \.._ e.c_u.0-U....,{,, <..c-ls\ ~.S. ~¿,..,~6-:'-' .c. ..... \("\. (~.i.co); ~~{,).N'~ 

\~ '> Wvv-i o. ._:¡, al"~ ..¡;;¡ 1 C:"'" '> "->-\ '-' &o. ~ <i_• "s.(>. ...t;), ro ~ ' e &o.e\ &:, o-k.)( Jo 1/\"' \:Jio.S. di 

\.,,.,, c.o<?~~c_:...._,.,fu i...·s- 5 \ / \.C..- \'?.o.\ 
/ 

c.a.,-,<o.,c'.~..;..;~Q.N<~ \o. ""-'f.X<.<"';~¿..,, \.,,..._,_,,._o.._l:.;..,, 

~c"'-0-. \o.. ~~>:. ~ ~~v.~o.<:.u:fl/\ 8.., ~ \;,.,.,..,,, \o.t.l.?:>"'-'.) . 

'}) ~ ";\. 
\m, \' -m 1, \:>\.'X. ¡000)-:::: 

·- )ro+?-. ~1iñ' UH \'t ¡:\-il1 lI1 ( \ \' - (- ). -'). 1 
-1 \ y;" ~f"X) )~ tb11 
IYl ·vn J \,m-•"" l 

(V:i,o) 

'\ ~.;:)~ ~"'-O J ..li..uJ~V>n~ "'-""\o. "-°.>'-'"'-\&,.& \.c,'?,G,) I ob\-"°"""°"'°"º~ \t
~oS..\.N~~ \.,," Q.~~ Óe. \o.;,, ""'~Wl ~ \..,_,., ..-._~.~~_,,,..\o..c;...,<W) \nt.-

- ""\::~:?··:--=-



d<J~\_w ~o.,rr\o.J'• ~ """~ 'C.~) X 

\;., .. ~ -n"">~W> ~~ .._,,,...., \.,_ -<i(-<"<{'":s...,.~ "ba:_ º::.~" J ¿;<2. 1 

c..<b"°' '-''1,. ":: ,:,..,... ".:>""° ~()./V~ ~ ~"'<; ,áo_ .,_.,'A</) <"""" Sl<? ~ r\.f> -"i<>-i' ~ 
'\.-.&.,s. ..Jt, 1 _n_.. . 

~\ ...:o.,.u..o'.).. '\""\.....,.,... ~<.<\)>O ~ .3-o, .Í,\_~,..,,·'-0~-uh ·..J"'-"'~'>< "-

·-"-'> c.rA).,, V- \o.. ~""" ~ l c W ~~ "'"k.:,,'\ov..o-\.:. &o.& "'-. '-'-" ~~ ~ 
~ 't: ~ \;\.._~) "\:0...,0-. \\..,_"...,... o.. ~o'\...... .;_,.,...,~">"'"'"e;:_,,'"1 ......,, "-to.q ..._,,o 

-~ \.....,., \ º"""'CJl.J> ~\J..~ o.,. \o., á""""...,.,..,-\:.o~ ~" -..a...~ """"" -

.\;-...;_e.V:> :k_ ~ ~""'1"\-"I:°.;_~ ~ ~"-" -'<?.CH \_~.~(:>) ~~-')O) • <;;,.. \~ • 

<>::.<>- c0 ,~}::.<>-~b """"""' ~"'1V"IO. \•o ..-,,v'\o- ~~"' _,...;_ J\A ""'-""" ~\.a."'-"" "1.h 

áo.C:..:..C"""-" ~ =~.v~,..,,..,,._\.:.,~& &,_ \...,,. ~"S' Ó..O ~O(:~) ,lc.-G) ~»., 

\.,.,,, ~ .. .:..,,..,,C>J.\ -~\~<.<v.> ,\C.-\C\\ "-'~:~ ~-";:¡,....._,...,\ ~ ~ \l.l.M-
C.:.u"'l/> i>.o '<y,...._,..,0 (C.·~~). 'tn \..... ~-"'~ \""'°o.\ ~"..._""""' 

~.yo\.u..V<""'-1""' o.. ~ c..o~''-ú.GJ.r,~ -.,. "'.I • 

......,,_ ...... ~..,,_,....... o. ...,_,._,... ~.., ~~~ "-

~·..r. &....:,.., _...s ,..,,_~.,.....,.. <...#.>""' ~ ....,._~ ~ ~ '~°' U..:.0-.-w> ~ 

º~º":.ºV"l.~~I)..~ k &.i~ '-OQ~ ... ..,:,,,.,..k "!.-~ J \.C...-1"2.<J.' -'i (<:.- l~ 1-l. 

~ ~ ~ ~ .\_.. """-~<>...~"-'> _;:;\Ji/) o~ ~c..'u::.'NJ"> l ~.... ~"""' ~ , .. ~ 

~" .. ~~º""'~~<>-~ i.... \....,, ~ "! ~ t. l7i\ Zcw--o. \., ~cVW'O. 



'Slo..~o C.\'-'.!l \o. \-,.,'\;.u_~~ --"'-"' <.Jlr<L' 1 ) -<?"-"'~Q "'e"'"""-'. ....,r;,. J~< ~o,.·o l ~oi 

\<=' ""-ru"~ ~ \-.,,_....,.,,,\.,, J,.,., ~o~-cl ...};. -...io.\n1 '-""" ~'"""~&~ ~" "·"-'""'-"· \ 

~o. ·«'-~"' ~ -~~ ~'--e,, c..:,Q\~w..,.k ~- ~ _,._._.~~º \o.. ...._._v,,....,c.. .J>o

\o.,.e. 1 , ~"~~~ ...U.~ -vo\.,,-.v. ¡ '\o. -~«-'>XAJ~"'-cú'...,., <'-:;..._C\'-'--'---"-"""' 

~~ \t:J~--~ "'"'1''-l-'-"-t .,rLv,,...~~ "\ c.c1~C) ""\)..t:t~ ·~ ~"'"""'~~ ... ~~"\!lJ~ 
...,..,, ~ e.~<O.N"<e.... 'i;i_., '-"""- -'<aJ(Ó. ~~ ~ ~ ... ., •(:;;·-'-t...,...,"v.A " 

SO l..'S) X \\ ovv-.t''"-""''"'''°'• 

"''\.v.. \-.N,u:.,, ..... .1~ '\J ~ m 

(2,35) 

( oo 1 (11 \ 'l.'tl 1 llJ-f '!<: UI -fl s (1 S ( .\~:.J'..'..2 
j 0 r'l.dr ) 0 'SinG dG ) 0 o 4l 1~M l 'El 1

{') lJ'm'(rGljl} = Ji' clmrri' -1'{'' 

·-"-'"-~o..<-~ ~e. <..-C>"'\ ... .,,,,.:..,..,,_c.úc:t,..,.,,. -\.,.;,,~,_..,.,.,,· ... º"""' 
....,.......,_ !1.-<.o &. ~~ "-"'"'~~.._¡> ...... .,. \:W..,:''-"-"' 

~i.~;) 

\o oVU!. l. "'\ ~ "' \..,, -'-~~ ...,._,,., ... .,_,,,,..: \....,:_,.,...~ ~ \...._...,..L.._.,.,,,/> "\:l ~ 1. ~ ~{3) 

~'-1.ll ._i.. ~\ ""-'-"-'·" ~,.,_-e.......,._c:.¡_¿,., (3.~\·) --"'<-'-'"'""' ~ '··"-'""" -~;,:\..._,_ . .,_\,._.,¡ l'=o, 

"""'':::o Le. 



-<Qo<" \.,,._,_ \ -.>-nU..c·'~' - ~"0-.1"''0... . ~ ~...,.,~o.... < • .:.Á-..n -""·'•·•"\ C'.ID"'/'.-

~c: ........ ~ .... -..C""i ..C.~CJ... ~ ......... -o\\ .,._,_,.,&;., ~"-'- \,,..,.,, 

:: 

«> ) 1 c. l+l 1 ]) .~.·, º < J f ª ) r_ l.. <""e~\ '-\'o, Vv-1') = 
t': Ll Ml:.J 

1 'HT 

Có J 

YJ;m,(re~) J 2.J+T' J' r ' 1) rtt' ú lJ f· ~ \ = :: L. 4/T !'=º h1'o::~J 

la::i"l) 

\'2> n-s r Yz 
q) 

(?.J' + !") J' • 
-= I ( JJ' \ b·\>) 0, (l.{)'; l°.) 

J•:o 

<)..._,,..,,~e u.J .,,,,. .;, ,.!.,..,,,<;.Ji.o ..... ~ 1! •"i ? , /Ji .. ~.J> u.t'(\ '{>o\i.~~ ~ 

'-"'''C?N"'> ~<'- • ~<>..H'- .}e~~ \<>. ~o.. ;_"::,...,_,S.~~ -"-" \,.,_¡_,~ c,...;~o ,~-t 

.S:....c,_,,,, ..Q. \.. 1-'-<'-.LL.t::"""·'~ c...c..-~c,) """\-z..csc..\ ~CV~'o... ~\::iV'~-·"'°'·'t.... J:¡}._,.'~~""'..,.__,"''~'S &..o 

···-"1'4..,,b.....i-..\,.\...C)'¡ _o·~\ ~-""'.'-th ~ ~ 

'-'"' ~,.. ~e~ ~ ....... ~ (C:.-c \\ 

) r?. + r" - a¡: í e.o,;;~\ 

(¿<¡o) 



' .. ~F. ~oO ~ 
o 

"L rri 1.. e q l .J, ( 11 r) 
-~-~~-{~---- - ...• 
--:;--- - '-O'> \¡ 

r ~ 

\~.'1 ¡) 

<'.:,.,_ ~O u,t\O &.o \C..~b \ '\::_ '<"-\"'\.,,<>.>A~U \"-1'> -.-áo.~'<ttf\ (._(.-'G-O,) ....,kti) 

?>-e\ ~J,.,-..\.._-~ (. 1 .::,._ """'~<Vv"'l,,ro ~e«. j"" -U -'I"('-'-"~ ~.-<A<,,,¡<" 

-4J.r\ \o. \ o •"V'f"'. o. 

Se \.o.Jv1 "°""'"t\''"--'X;,o \....,, ..;_,~«J>\o~Ul.1'> lC.·~.<:.J), \C..-311) "\\C..·?.'?>) -1\''-'"'' 

\\-<!a_.M"" ~ ... \o.. ~-""•C>.. ,~....,_e:~~.,_,~ . "\:" v-..-.á:;..~~ J ...._,,.,._..,,~e::> 

l<.- -:p,) \_(_. <.'3'l "'\ ('<. "!ob) '\.o. .:LJ.>.O-.:_,._/,\{'\ •~"°'\(U\ '\V--0.hio. <..Jl>V"'C> 

·"\t,_,._.I;).. 'V'"~'-1c.:•.t\• \0-· \Nt ~O.' c,,,._., ... ~~·~">Jf\.(1;.,r...c',l: ~.. ".JCl.J~~o\.u~...u"'\ C.."-~''/,.·../J.fl\• 

-~·\.0-..r\~~J\ ~<C\,\t:.1.S\Jl . .....:v'\~~ ~'\. ~·,e\~'~~' r..i:,,.J-.../'V'\:;'--t) ">.o -VC:U.¡~c.&~ '"-"\, ~~ 





l!I.- Coeficientus de Wigner 

j_) G R U PO E(2) 

~ \ '<;(".;,~\.., ._,..,,-,(),. C\,'-"Sl. ~ 
, .cvk O'-V~\...''"\"-"""- J:L'I"' 

~ .... ,(.../!)~~O"'( \J..!./'\ c...z,·-.."' \u..N""oo~ ~ \v"f"\U...1..:1-..'\J...{) .'.lle tC~"4' cSo.. 

......,....,,o. ~~- ~.l"lt";. - ............. \J.. ~~c:..J"I .... ~., ... ~ .• , 

"':. "'-"--;:" ':';.. t.?\ Óe \ "''"'~"-" ~\J' 
~ .:._....,,...,_&.._... c.:,'&,L~.\) \, ,.,_ __ ;,~ 

~ o-.n~<' \cu-, \ '-'-N"1 w...o..,,._r. 

..,. ~ ...... o..<-U:l.r. i._ s. ~ ~ ) ) . ~, .. ,,.,. 

~- ~"'--'' ~o.r.-'-l'--·-~o..r> 
'4 ..... ,~ .... ~·"'c.- ~-J:0~-1.A 

"""'(' . ' C.l./lV'} 

-'\.'!., ~ "r"-

'\º -~ ..QN"'IC.c:,:....i\~./:. 

~· ('> \:.. l.:2. \ 1 .\. 

\._..,,~ 
~v.> :-'i'-'I'' 

-"'º"' -'-~~\""""wwf'> ~e\~ l~,~o..& .,~ 

~·· 
.e\ J.¡ 

U-JoA .. ..,;\.o-

(3.'l,) 

~· 'I J.i 

C...c:-"' ..,__,:"\, ... ""'-'~'<> .... -"' ~ 
'\ 

'('(\ ~ .. ~->O-'<""'-"'"''\, ""v.Jl. ... ..,.....~~ & 
,.,.... U:>~~º"""~'-"'~ ""'l\'~~T<J> ~.._...,,,._ \_.,_,., ~~~" ...,.,..,~-



1 = ~ (1) + I' l'2\ ,J~ 

'e-\ ~ o::..J<do.JVY-J>.\,<TJ -.\) i;: \J..Q..~ """'"" 1cv' \o"' "<A.o1.u1 

·...,._,..~-=&...u-~ "\"- <'\.......,, IOc.\\;.e\o t.b:! cvu.0:,u..N''-

0~~0 \o.. -'U."V. ~ <:..\.,,\,.,-.. '-"' - ~ º~~°'""" ~ 

!_,.,., &..:..'-" &,, ~C>- ... ~~<"'U>-"/~<>...:_._¿""' 

\-'?' +~·· 1 \\)<_, C>..J'1'\~(>.r<~O':> 

~k. l~'--1,'''' 

QN\ ~~~ _,,_;~ 

\.'2. ') - \'j) • 

\-\ o.. ·.-.Aº 
~''c..\> P..'-'l X.X 

\..o<;. ~""~'.'''-""-\.,J '> ~ ~e>. ~'<<'..\JV' ~~\•e>< ~<>-l .:_r:JV) \.:~. '<.) •<- ¿_._\:,..,_...,.,, ... S. 

-...-.~\:.r<· b.:. c_.,,,-'.\,_L¡JlJ-1~"> ~ ~~"\\/M )(. · <;_, ~<""~·....,_~<& &, ~· 
-\.o.,rÑl~~ '<:'-'-" ~ .....,,.._,,.,.~l,.n..Q_ ..x;,_'>I' \... \<> ............ <>. ~Q ,~ L...:.:0"'1.'> ~ C-.( • 

"Tu"'::,<>\n.~& .. ~ ~ '3>~~ -'<.'"'"'-'\.,,,o;¡_ ~'N,O\ L.<!><=> \.l.LlO."'\_/) 

2. "" "" 

m¿;i ~--\> c'l-\'i (-'?\'"f'l1-'1'\.n'' \~~)ro<~ 1n' -'< 11 n'' \~ rn)w. 

f. (-~' rn'-?" rn" \--\' m ),
0 

\-«1 '..I( 11 11\ \(, \ ~ -:: & , S ~(""'-"') m"=·«> m m. fl/u.•' wui '\"!Hl ,¡-~ 

l'l.1 ~) 

\..a. ....._\1.,-:..,0....Jv-. l._~ "!.-a) _,,.,,;,. -~~ ,~,...,:~ 

\~.('.) I '-' ..J\P o.. 

'\..,..,,,.,\;,¡,"' «'> ~'óu".\ ""' \, \,\-.,,,,.;.\..,,.. ~ ~'b"~"' .\.,. c.u«\i..:, ... ;~u> .k, C.\c\,,,0,\ .. &ovl;.,,\\. 
)(.X. G.w• 111\<>.c'.e..¡ 1 (\.~"'· ~""~. 5!>', \.Ol ll~<;G.) 



..a.n~\r( \~ ~.,.\w-.~...vd,n -~ \<""_,,. <:c-ca\,._;_,,-""''\.c, ~ ~ '-<>,.v·.iré """' '"\{,,w¡,_ • 

.,..,e>S. ~\o..i. ......... '1."'-b.J>.~o...:.....C..,.,.h -~ ~~""' . ~";_<:o..N".&.it. '""' "\~""'-• 
::,._.,,,..._,, ~ o,.~"' S(c.) -l=>..,\o~ \o_ .,,,.c.....,_o..Jk (~:~) 1 ..{.~o.. -u.. ~~,..,. -

'.( 0.'<'0. \."-."'.:.°"" "'"'\.o.. ~ ~··~.;,o,J., '-"V -""-"""'?\~ ~ .. '!:..!\). ~(> \.._,, 

\"'-1"1~ ,,, ........ ~ .... ..&....,...,., "" '-"'-'-.. ~ ~o.J~C.~~ _,,,,.,.,,, -~: .... "".& -
'~~~. ·V"<"\~~"'"'~ ·~"\:...n -'1::.:..N\Jl..NV">c.c; 

.S<..~-~) CI -
aw1 UJ -

~\{'"' 

-= L /~1 -1 -"" 11 ¡-D )-'lk. /~1.,,,1 ~ 11 c::1 11\~:'fl\w' • (3.S) ¡y,• m 1. ~ , ;; ,, ' 'íYI • m _ ' rn w \ .. , 1 t 

\j 'oo.J..,,-,6.o \\.(>. ......&.o..c:.LlV) l °?, '~~) ...A;¿, 0&.o_,.N\r.>S, \.J~ -<J~e>. -4"'1i~ 

.,.tj"' -e . ..,..\..,.. \ º"""""'- .. ~~~ 

(Hl 

-.::: w, ~ 00 ~ ~ d:\' \---<' m' ~11 ""''' \ ~ m) w 1»~"" l 'b?C.~) ( ~' n' -\' 11 vi'' \~ ii): 

~O. \ O'<"'<-rt0-~ &.. ~ ~ ... ~~ ~ ~ ~"'21( \.o. 
e\.~~ ......ü..ai. ~ ~ ~..,-,.o..r-rr~:t. ~ Coc:.T\\e\, e 6·1 

é~ c..ov-,~:,_,!\o ~~~~ .. ...,_"' "<"0-b~~ ~ ~u'..b'N.4 ~U.Q. 

.~;;.;'\~ \C>.h \UJ.r\c...:..o~ &e, ~ ... .J;u~ ...Q.>I'>-\).,,~ ~ ~-



~ 
j 

-f:-
r 

j 
~ 

~ 
~ 

1 
r;

 
~
ª
 

-
i 

g_
..;

;i 
w,
..
.-
~ 

~ 
&

 
~±
,~
 ~

 r
 p 

l;tJ
 
e 

? 
' 

e 
,_,,,

., 
~
 

iJ
l 

~ 
~ 

• 
J 

(l
 

é 
~ 

¡1 
,.~

 
p 

Y
 J

 
3 

r 
~ 

b 
G1 

$ 
(V

 
r-

" 
~ 

...?
 

~ 
I>

 
§ 

~-
f.· 

.,
. 

p 
~ 

• 
º 

. 
r í

 
~ 

~ 
-.

-¡
¡ 

~ 
S 

~ 
r 

rP
 

.;
 

A
>

 

-
J
)
 

r 
~ 

~
 

5 
~ 

¡,,,,
-

':1
 
r P_ 

j 
r"'

 
0 

; 
3 

9 
-
· 

....
 

~ 
r 

º 
r 

. 
~
5
!
;
·
~
~
~
~
·
 

&' 
/: 

ºª
 

.-
~ 

't
'I

J
 

ff
f¡
pf
'~
 

~~
 
S:
f"
r'
F&
~t

" 
~-

~ 
fg

1 
t·

)J
 
f 

r,
 r

f 
e

F
 

~
t
-
a
 

·f
j3

c
-
f
 

~ 
6· 

~ 
'° 

. 
r 

. s
 rt

 ~
 

5 
p 

.s-
~ 

1 
~-

(',<
 

9._
 

~ 
á 

r 
r 

r'
 

G. 
A

l 
º 

tJ 
r 

-s 
" 

s 
Y

' 
J 

-é
 ~ 

t;:
o 

•' 
~ 

~ 

r 
i ~

 ! ~ 
i ~

 \ 
~ ,

~ f
 r

 f 
"
1

!t
 

~
~
~
 

~ 
Z:

:>
yr

~ 
b 

..b
_ 

fr
 1

 s
i 

e. 
J 

f 
r-=

1 
5 

r 
9 

? 
,,,.. 

. 
l 

r 
¡ ... _.,

~ r
 ~ 

ry
 
r €

 "
 

--~ 
t 

r 
1

4
r n 

s 
1 

~ 
r.. 

~ 
j 

,
.
 

_ 
.
/
l 

Ñ
 

fn
 ,

/'
 
~+
 

"
P

 
11

~ 
~
r
.
'
h
~
c
r
.
 

~
i
 

~l
it

<'
 

S
i
:
i
;
Y
~
 

s 
o 

~ 
~ 

.
Á

 
¿_

 
r-

;, 
" 

~-
e .

 ..
:;-'-

r-
· 

7 
vt

 
5 

b 
,) 

$ 
. 

/¡
, 

l 
?:

' 
g 

:...
 

2
' 

:,
-

~
s
 

.. 
~
 
~
ó
 

:1. 
( 

e 
,.,

 
t.

 
rn 

• 
. 

/,( 
) 

r 
;+-

r 
~.

s:
 
~
~
~
J
.
~
 

... 
~
 

~
 

. 
\ 

" 
'-

' 
'
~
 

,,, 
¿~

; 
p 

p 
;j 

~ •. 
"'

 

)
, 

"" 
·'\

. 
.~ 

...6
 

9
-

....
. 

. 
• 

..,
, 

j 
~. 

·~
 

;·
 

?'
 >

 ~.,.
 

o 
··

~ 
.... 

. 
; 

ru
 

t 
í;"f

" 
., 

~ 
~
 &

 
-:;;

-
~
 

s 
~
 g

· 
'2

 
. 

.Ji
 

d 
·' 

' 

ll
 .--


¡ 
¡ 

:;
 

+º 
=

 
-': 

-
..:

. 

1"1
..1,

 
;::

l 
c.-

:?
 

)j
 

"'
~ 

"
'·

l 
§. ,-

, 
~
 

,_
e

 

+
 

3 .+-
-

~ "' 5 ~
-

' 3 +- ~ ::
; 

(\
) r

- 3 ... l -=- -E
; 

~'
-1
 

.¡
; ~ .~
 

w
 

., 
. 

-b
 

...1
 

-
...,

 -E
 

1
i
 

kt
Y

" 
5 -
~ 

3 
l 

~ 
. 

~-
r
-

r¡
, 

Yt
o 

.., 
~.

 
G

 
. 

~
 

t 
~ 

~ 
r ~

-
r 

~
 

S:. 
3 

~ 
~ 

3_~
-
r 

r 
rt

 r
_ 

-
Jt 

,---
J
tp

 
·3

r
 

l 
(t

1
9

 
~
?
r
 

9 
Jo 

~ 
1! 

. 
~ 
~
 

~
 ~

 
y 

s 
~ 

t!i 
. 

~ 
j 

3. 
ft, 

º 
./

>
 
r 

li
rP

·~
 

(T
I 

5 
{ 

&· 
hJ

 

r 
r ~

 ~
 ;

 
(~

J-
:{

 ~
-

d'
 
~ ·~

 ' 
í 

~ 
r 

g 
? 

0
'•

' 
~;

,i
~A

'l
f,

 
-

..i
 

¡
y
 

e 
..... 

-
-
-
f
~
v
.
 

~
 

,,. 
v1 

~-
_,,

 
,¿

 
r 

t 
~ 

r-
~
 

Jo 
. 

p 
o 

9 
¡'11

 
1 

~
 
~ 

fp
 

--
-

' .t::· v
i ( 



j 

·..nC>!I. \no.c.llN' .J~o~ 
~ .... ~;.,v o..vNl.N"\"\:o. \o. -<2.U>-.1'3.~V'\ ~ c:o..J:>o ~~~ 
~ <>.. ..,. <.>J....<)-~ ( "::. • 4. \ .......... C>JV'i ~ 

~ 0..."<t>. -»-.~c~.:\.i<v<- ~"- .J~o.r<-o...u.JV> .QJ.A.~(! ...,\ '-C>~ ~\ &.o 
' '\ · t- r • / ."r- 1 ~ • J , >: 
'N ...._~ ~ r~ -.'JCJ. \ VJVl. ~V'I .. r"l Q... (J.J) 0-. o .• J\tV"!ic:i. ~ \.a.. "~~t,. c...i....mV) '-N"\ '\.."JI:.~ o.. ~ '-S-

\o.. \.e:.. ~c&.o_,"""'"''J. ...Q.N'<..<i:>~"<>Y <..~CJ.>-A.b .'1. ~e..:,'~°' &_ o.cl\..:..c.uz!v1 &o 

(o~o\ ~c..._-.o... \.cu,. \ u.N'> U....,...,,.t.1> &.!:> ~..,_,._,~ l '2. ~O\ ~ o. \ o..-vvi.o. J<Á -

~e.o.. ~ ~<>.. °\U.O ~c.•rrt '-4.N\ \.,,'\. '-' o..\.:.'Kho le, ~ ··<! l. '1"\b"\..1...a. 

"\'->-!l. ·.._~\..>-.().\ ->L>->-=&s. -O."'\ k '"'~ ,<c~-\::..,,_U-.:z!Vl .,,...:,_J>\N-¡(). ) """'l. ~-~-
~ '-rs-1'4""-c.'-"""'""'-o.J'( ~ ~~~ °\'-'-'t ~"->-D<\"-""' .¡_,,,\"'"' ~<V<.t._,,."Qs,., .. '>. 

":)·, ~0'<0.. ~OJ~ \U.,,c.. \, ""> IV~<>JW'\~ll -../( } -Q>.A~'<'-UJ'> -&o. \'"'f-

-\:Q_ ~~ ~ ('C.ao\ ~o.. ~""~~ ~c...NJ:..&i r.....:i\rl'lo 

( .)m ¡-\ 
- l le.. n 

(3,B\ 

~o'1'\&.o 1 "I 'l ~ _Jl s~a,."'-'.\~.,._~ ~t<o<o~t.t> ~ \c.. \.:~"-'<'\ 
~ \,,•~ci.o_...f.\~) ~ <c. ~O.. "2.C.V..0.c:,_JV-. ~ c.;.,V'rt-b'\'C\l'l~ o.\o. ('5°2) 

'\ Q. '\\J..l\ ~ ........ ~~ ... t..'.u!f\11 (c..:¡) --v.. ~ .... °'..º"'º' <-U.."'1.,..,&.:.1.~~ 

~ c0«>\~c:.~\:.....~ &., \1\) ~°'..""ll< ~.Jb~ ~~ \.:..N\ \c.~ b\.'V\
1 

m'+will. 

'e~ -"-'l..~~ ~\JLJ-1-1"\.t>-->.~ ~\:.._<..a.N'\&.., ~ Cl~q¡.<C..&,,.., l:.,..,,6) ~ 

0-J~~'lo. ~\c,o(~ cSln ~ RC...JO..~"' l..'.'V~) • 

Ca~"'-"'"""-'"'~ l?i· ".:{ ~ e.o"' t~, 4) "'I \~. cc.) <.-.. \.l.l:i.> ~s 

(3.'>lt) 

(.l, IOa) 



Ó...4:N'\~ •JU>. \.r\o. o..~~~ J ~e>C' C.J..::N\ v~U.flÍ"'I / 3..o. ~ ""<!'"!;;;~<>. """' 

~\.,_~°"" \.~tíi\)-Y-a, 'C.\ -s~\b,,,\...., tll-'\'~ 1 .J?") ..:....r-.tLc.o... c.,u.t 

.,0. e.ce\~~~ ~ ~'""'-"<'V'/ ~ "'-" ...... ~ ""- ~~· "·\U...O. ~'=''~'~º~ 
J... ---- ...., -\ 

\ C>"""'o.J( '-'-N"'\ \N'\6_,..,.... ~ ~ c:..c>"' -J? ...Q I '\ ~ ll • \_ 'C. ·~'°-. _._,. v...N°'O.. <..OV\ -

"""' <..>..J.Sl.N'\~ ~ S::to. ... ~ 8l..o ~ .. \,...\r- - Coo..ib, .\ é. "!. ,~,<.N 

J 
1 

~ ....u. ~ ,~', ~11 _,,.,,...,... \o.~0'< ~ ....._,.,;~~°'~ 

o -<VJ\ c. <>J. o C.JO"' "¡;:, · • ...NV;:¡ • 

'So.. ~~c.i..&o.~ ~\L, '&.. ~- ~ <..t:....,..~O';. ·, .. ._¿._,,, "".> ~-<V'I 

~c..~n &st <-='"'~~ """'o~o,ct:N1..&.W (.'3.3) .:..,..,-.~\,.:c.._aJ"' '-o... 

~ ~ci..O.. ~ ~ ~u..N">~ ~ =~· ... ~\.n '\¡,\, ~ ""~"'"' 

\.3.lob) 

-l-llY'\i.rrr.)-Yz. '>tV1 l_m' ~ + (IV'\ 1+M 11 )1'l.1 Sm,rn1 +rii" ~\..Q~'-1? 11 ) 

ó.o.t. .,._¡-r.. ~ .... """-"'·o.\ ~<:>< \o..l'. .,, u.. .... <>-c:~""-,... \.. i. a) , (:.. 10) ....., c. a. ~a) . ~. 

\,;..b o. Sic.. <:.Jb~\.a.~ ~ ~ <::~~ -..t.'.\.Q..>J'\~ '&o '~·-~"'""' ('?,, ~) "\ 

o. ~~ aXo~"'',."''~'-t,._~ ~ ~Cl.1' ~~"Y & u-""'n. ~o.J.:i.,,_& ta .1~), 
\o.>., \...,_,-r,U.C>n.LJ'I ~o.U ~J;/1~11 -Q.l;;\OJ.,-, .,...,Or/V>~{>_~'V\ """' ..s.. ..Ji._C!.....;,.~ 
-\:,¡ ~\;_~ '. 

= 
(3.B) 

8l~''- ~11) 
rn, (l 

~~ 

Ó-.c::iV'\b \ -'\'- ~"\ !:. ~ !:. \~'+-\'"\ 

~"1<:>·.o. "'"'º~ -.,..r'\C>J'> ~o.."""""~Q C'J., ~ .... <-«>.o\,OJ;v~.f> 

~ \\"J ;.,~..,,,.. . <s.o ~'-" ~~"<> _,,,<~ c. ~ ,.,_,,:._,~ -=> <'>..,UJ ~""'' 

--~; _.._,;~ _,,_,, ~"'"~"\:a. "'°'°"1"'"'....,_,_..__,.,.._..:..a... ~ ~~..,.. ~\M...-
~ o.. \.\)""' u:>""'o (_-:,, ')) • '""'~ . ..:..,.,., ~o&o.N""°'> .,,\,..,.,,.--.l<V- ~ ... ·~·, -

~<>. l..<>-rr'l"c:u~~"') ~ ~~ <-=<>-\;.,~~ "-""'""' ~<>...,..:.,~ 



l~11 
'M 11 ) 1 ~o ._._,_~ ...AA.~~'-<-o.. c:\'-'--'l., ~ <>-"-'-'-'~ o.('?,.~\ ·J ~ 

\ \,>.JV\C..:...:,WLJ') 'iJ 1 l qn) ~ .. \;."""' ..J>.QX ~.,~c.""" <. OJ"'"\.:..,.,:.,..,,,.,~\,.;t..v.1~ 

\...-<cN\-\ ~ ·._,~,,10.~\.() ~w-v-.~ ; -..... ~ -'--" .....\~áv..""'""'.(~ 
-..l>oJ;:;.:,. \ o. ~ JI.º' (,.'~ . (.\) . 

\) 'b.<>.•""'b ~ ~~·~ ...,,_c.J... &, lc.-3-::¡) .JoLA -'l<!'-'-11~ '-O'l'>~C/)lcx,.,-

o.,l.J-Sl. \oµ,, <..<!>e\'-~~ (~.\.O) ~~ C.<:N' ~ -<'<L~~V) C3w-') 

~.,. { ~._,...,.... 0 -A.11..' -<;( \..UI. &.:, \l<W <\ ......._. _.,_,..-\,,'l. <:..O ~ ..:.Ú-AN>\v, .A ~ \ 0. U.N\ 

\.,._,., ~<'O '1.:... '&. .... ~ ~ º~~º '(\~ ~ "\ ._.,~\d.~ l1>· ~) ' 

I ) + 1Yl' • > 
\-'\'ni -'? 1 

w1 1 \~ 11 
'ffl 11 ? -= l-l Z ~ 1 -m1 ~ 11 

'Nl 11 \-fm ~ 

(3. 16) 

~º"" ~ \\ ~-OJ, w' l r() \\ -'/..h. \o. ""'~~ &, -.ro\....L. .. .ci'f\.IP :.._V\ ilico¡, .\....;_,.,.._-;,. 

'9.i..~ ~-v"'-.... ~ .Q..N'\. \c...~ c.) 

~ ~:.."'S."""-"'" .Q-N"\.<.J:>-.1'~.... \o.. """'""'l:e°">.~· 
.loc;...,u,, ~'S. &, t. l~) 

~ ~ e«>«-\'-·-~~ 
~~~~ ~ 

~~~"-l."'~" =. ""~ ~.~ ~ &,., ~~C>.~ 
l..~.C.) -<¿e:>'( ]l"!,..,...., l'O-X.cil) e',,,""-'"'I;".,~~~ ...r..dort. _.&. "'-1>~"'-C.:...., ~-
"'<'o..~<-.JO. ~¡ \u. -"'-""~"1C>-.~ ~ ~~ ~~ ~ 

'\\-e.-1~ e>. ... .&.... ~ °"'-\ ~ & ~ ~..-o~ .... ~ ... \ ~ º~~<:. -

l. 
~ -·--



".:: •• "I 

S; "'-"" ~~~ )6~o. °<? <:>""11'/V"\C>9. 'IV\ -:. '<Yl 1 -::::.. VYl 11 -: 0 ) "lM'tt,VI • 

&. <:.>. '->.J..AX~ . o. (_-~.\O 6) ·. ' -'?, o ~ 11 o \ ~ u > "l. ::: o ; A.e ""'ºQ.g, 

\o.. -" '-.).J'fV"\. o.. ~el.o-e<:. u...J "\UI>.. .Ju> -<t&.i. ... <.Q a& "\J,~~ U)~~ 

~Cl.J> ~'""'&.o ~c..\{,~ ...... ~\l.~ '00 ~~º('o-X.o) 
-C..'-'\ ~o.. ~ l;..l.J...0-t.·._cf..-. (~ • o\ '2.) ¡I ...a.\c ~o.J"'~ -~ .""'"° o~~o.t.t.ÁV) 
\x.<i. ¿__,.,, ~ ........ ~.. "') ~.,.~&.o ·' ..., ,~¡u,.. ....,..,._!(v.:.·~ & ~ 
~ Z ~ 1 

1111 ~" "'" \--\' '<1 ), ho. ~ ·"'-""' ('?,,o\O oa'> / ..u. o\:.~ 

.. <-t~' cos l o' J + t11 1+ VJ") 'l) 8 V'l 1 Y"l' +y¡11 Ü(.!l. -'?' J?") 

'c.íi r .. 

').E . .O'l'<~\.1..T;J C\'-Ut """-"" (:!>.1) a.&.,,,.._._,..,,C>'l. "-'·'"ºs. ~,, .. ~~~,,V) L 

~ \b . ...., ........ ~ \_"'?,.\'e,) "-"--~"-'"'~ "°-'-'' '--~·l J>J'1-. ~ .s..~~ ... , .. ~ . ~<>t 
---\~-~'-e, I .}::,.. C:.<.U~ t.> "'f :::: 0 I '0 11 '.:: ~"\ '-'-'...v..u.. ~ ~ ~\.,_,,._._.,c.:.., 

t: ~B1 
1 

~.;_~·.....,..._o- ~ \ ~ ~ ~ ~ ... o.1~0 ~~ ~·-=- -11" <_.:.e. , u" 
......,,¿_,__"°::.~º ·....,.,..,(, •• ._&.v-,) ""-'i"-"'""-<.ll ......,_,.., ~,h -r<..\_ ..... ,.....,.,-.,;_,,_ (?.,O'\, -1¡/,_ 

""->"''..,"'-"' 4.H. ~ ~ \'2.. • -~"-'""" ~""''""'-""~"""'-""-\.t ,·~ ~ ~
,.o.\ (.':,- \Q,) V"\t.> ....o..J::.-\,.. ..-...o_;.~~ .AN'\ ~ -~~. 

.J 
. ) 



ii) GR U PO E(3) 

\\\"'-Ar.>~ "'\,\~"º -"'~ • "'"'"'"). 1 e\_._;.,~ ,.1. ..,...,cls;.,_ • .\o.\ aqU.:wc>...-

\c.."'~e . ~\o.. ..»co:c..<-~¿"' c._ ~l) I -q;<'""' --«<:'-'-"'<>- e\ '\~º 'C. <-311 

\"'-""c...:.º""-" ~~:t. tk ~ ~) °'....... ~ -
~..-v..~-\:..,..,, ... U..V"\ »v-.~o... 

~C~~'ftV> / .,.._,,~".:.\J,,-('NV\og 

SL~'I "-"'"" \,~\.,~'~" ... ~ '(.. -=o • 

fu \a.ur1· \o ,.,&º cJJ\f\ 

&.e ~i= --'<~._._&...,., ~Jc.,C/.> ~ ~ o'ir.w 

"VJ.Jl.f'~ ~.!&..:.,,.l./.J ~ cw:io ~ e.1 ~ 

~o( "-'<-"' '¿,~Y ¿.._,. \';.l'\ &..lo.,..v .... -.h.o- -

R lct ~ -¿) r '' + t ) ~ 

\f' w ~-'l'-\''' 
~º"'~ \o..h \u...:~,c...bl(Ul> IY'll -p.n o-),oc\."'"'ª\.u, .cv,,o.-\-~ .,_(\ v;A.'2c.,) 

~o<:- .,-,-,ovv-.<>vi::os \~o..\.vo. ~ \,,,q. '-1e~..,.,..,,. ~ ~09 [u_¿V) !).., c.a...S.u._ 

~O.. &_,, ~ClA ~a,ir'\l_~<VI ....._¡,,-\::~ k~ ~e>'( ~I 1 -R'' "\ r 1 J r-11 

~ ~e~o."""'-""-\.c "> ~ VV'>o\JV\JJ..N\+J:> ~~ i\... ~o.J\ ~~-
(' .,.., -'i'O \ ~Oh, ~""' -\' • So.i. )'-'-""c:..i..o'NJ> .!J'l.¡¡,, ~l/Yl ..i .. oV'\. ()h 'Q.1. ~.e. 

'C.~) k~.1> '<º'" l'2.. a <O\ ":. \ '2..:. o) 

A \"s co~~U-u.N\.,;, ~ IJ\l .:.o,,,v\11.K k F._(_3) / °'..,_._ \no'l. ..JLJJ<-

~~ ~~ ..,....Lclft \o. \;,r.vu> ~ ·~<l)& .... ~ &~~ &o .g,," 
~ \1.1:. ~.Q ~ (.:?) --'i!o.~o.. U-N"\0- ~OJ:'ti~ I ~º"' ~o&...N.roc9. &t.\ v..-0• 

_,,., "' \.c.. \ o >r'JY'IO.. )", 

~ Clh \ V-N' t..:.0"'-IA 

\,c.- I ~ ..:.~~~., 

~·----

/ ~/ 
\ Jl'N11 

..!{'' 1 ~ \ 

J" rn" \ l m /tJJ 

.JI\) 

~ )Y IY1 ~ _;,"°'"' \a.1> 'C. t'.. l ~CJ.J«:'.. 

Q/V'"\ ( 'Z. . '3" ) ") u... U-9. ~o.. ~ov-..c.•~CJ..N\ 

(J 11 )2 J/ <-O"' y = I) /( (!r,al) 

~\ ("')¡¡~., UJ ">e \v;i. \,.,..,<:\..,,~., ~..,,~.,, -\"""'""T ""'"' we..V\\\. \ . .,, ~o,.il.le ""'"'\\;,,\,u:~ ... J. 

~ \i;.s ~1.. e."' \.._ ~~~ª'"'.,.._~.:,c'.'6-n M ~a\~o ~«c!:i:. . 

. ··l"Yit'n'----



O)~ -{' -'<" 
.,...,.~\..ClU"> <-\L\Jl ~\o_¡>. '\-' _l.m 

°''~-'cu::. o.. \io<;;. .Q.\..~4>-1'"" ~.,,._,, --<¿~ ) ).'l.- ..... '{'(\ ~- ~ 

:pe. / Jª "> J 'l. .,...,,.~.._~ .... ~-\o 1 ~;.,w..~s ~o..-

J J I ¡lt 
'<! = 1' + •H 

~~\Zca.r-t'~C> ....J>\:;,.;. o li:e.>«>-~ o.. "'-NV\~O\ ~\,~ ~\o._ <>"'-""'· 

~:,J.,. l"~·~o) _,..,_ o\:."\~./'I" \.,._,, s. :..e\~~ ""'-"',\Oh ~ .J>~<c:....J:,.,., X 

J" 1 Í:.. J !:: J' + i' m' + rn11 -= m 
/ 

('5 .~'5) 

{-\l/ - -\"// 1 L -? ¿ ~/ + -f" 

't:: °" ~ -<?""'\;_L.~\ ~-v~<>:,t"°"""' 6...0-.. \1-..0\0..1< "\"-" ~\ <:Jr.·o\ ',,O..,_,...;ti ~ 

"~'°.::."'~ ""-'> ~·1..'- -'? '-1(', ..Jl.." ¡ f]O _,,_...._ \.,._~ ~ ú.Jo/'\-'\_,,,..;_¿_,,,.,'\~ • 

\..os. e.o~(~ &i \11.):..a,."'l.-.' t..!b~~F \c.,,9.. ~"'-""""-'v-.~~ ~ 
'--'.N'\.C>... 'JV"'I.~ ~- '\,,;l>N'~ \ o<...,..,...0. L\..¿V\ ~OJ'li o., ~~O< \.,_, \G.N& <\\_,, ·· 

• ...,. "'-'-'""\. ...-"'> C~•\ <>--U"<' \a_¡,. ~o..u'....ov'-'J'.) 

-\' 11 1 .f ) / -f' 
1 11 m'' ...t rn UJ \ j'.¡¡¡1 

~11 \ ~ ) ... ,, 11 - - -Jt 'IYlt J "1"1 w 

~" \ \. \ .,. 
j'' m'' \;: 'f\ f w' 

( 3'.(4~) 

b 1,"K" S •n''l,V"I S u.iw' $(-\'·· '!) 
~ '(\.. 

"\\o..c...:..ruv..,~ll UJ>O 6....: \,. .,aO.c:,;._¿\11 \._3.'c,/\a,) ~ ~u...c&o v""'º''lv, \.,,_, 

~.,.._,~Úf-.f\ l~·'C.O) J (.e., 

lj)ii.J-~ ~'~'' ,-, ... ,,) 
l lm ..... r >' 

(9.ac;) 



(o,,_. \o.. .,,,. '-'-"-o.e.\,,;"' l~ · 'C 1\ \,) "':. ~""- ~ .-v ~ ;_.., &.,, 2). &.., c,..:\:.c~o-

"' ~'&(}.~ ~ \,,..,.,. ~ "- '\. ~- '-'-"''°' ~~~"- , 4t:.<:.t-.>-o..~V) V<. .. ?,:¡) 
J 

·..AJ".) ~<=·••\\,'-..i _,,_,.,~\.o.to. . ./ \o""""°~~~ \o., 'l">~'('V'('\C~C...r_;-i6V) & ~O..,,, 
'\.l '° ~ ~/ --'<'' 

\ ._,_...,-,, C..'-C'......_,, .l •M "-.O \.JV1 C> 

--¿,'. 

~"'\!"\~ ó.i-' =- ~ª .,,\'\f)e d. e e'.\ l.Q 

g l~· - '\") 

·~·· '\" 

~\.:_._ON"hb \.oq. ~"""'"°'"'"""~""-"' ~ ":l."'~c.> '¡i(",) ..pd..,.-,11. Si_.,_ <Hu.u.-

e.,__'.,,"" ~~·'e.O) ~o.u....,..,~ o.(-a,.:,~) -"<_<>.'<.O....-~ ~ ~, ..... ~t:> "';.a,\,3.~~) 
• 

~Q.."1,0.. ~~<>.,...,:..JU,~ ; -L...._,,.~..,_,,~ ...,,.,.,, ... ~ Lli.Xv.r,'""' \c ... '..tvq«.'>\.é.V\ 

~.-c. '5) :, "-'\ro""'~~~()~ áoo.,o"'c:&,_~~ ~ \"-"' ~~1. ~•"-X'o. &.o~ 
~,~ .... ~~..r> 

1 
_,, "-'-'.o.¿,j,'<I' ~?.~b \ / ~<:><.~:?>'< o'\¡;~ UN">.O.. -.<>0¡,\.... ~ 

<>..LO "'\.~uM'ú:, ~C>J\C>- \,,,.)\ ~ 'S_ I C -e· / 

-'?" \ { )"'(-'?' 'i''' 
l'' f/1 1' J 'f'(1 Ul '<1 ii' i\11 

ii 11 

e;, ·l..~1°'"1<2.~ • ..,-,,0>'1. ..;;3;0.. ~...._,)i.ÓV) l..>-l>C."1'1,&.o \..1>·'C4a,) I • o\o~~ 

\o.. \\_0--AN'c...~o... .JUL"'-o. &o C\e.\,~~- Go~C>.M ~ci.J;o... él~) 1 l-~. 1 

~s\,_ ~ """"' -il."'-'-.,.<~ º~~\o. \..,,¡\~".!.'"--\ ~ ~ 121.. 
-f (l ~, 

'\'o..'<c:>-. á\.o ~\..."<>-NV<>~ o. "'-'>\'o_ ~C\... ~·tA'ÓA ~.- 1> 't\ vi, .1Wl{.P,J!J 

e. """"~'\'"'-'-""!!"> _,,d:,_..., ~o A -V• ~o.c..'.._o ~'-'-""'-'""!.."W.~ . ~...._,.,, .:..,,,,."t."{a.l...o.r1 

'°\"-'-..lt o..~,..,-_~ -'>-""' .~ ~ &::_,..-c..c\...., '-'U ....,,,.o....~' ~<.:.,,,_,,&..o 

1..V• C> &ii ~.O.. ~~·O~ ·"2.~.o-& &,, .);::c<..,_o-.i-.~~<>~ ~ ~<V> ~ ~ I "' '-U.."-!..U!V\ lc.°3'l) 

"é:.\~~..I'J'\ 

·-



. t~.?.'l) 

(_C>..,..,S\~.Q.N"'-NV\°"'" e;>') CLQU><e> ~~'-'.c...&a11 ~ .....;.t., \.,;<~O. ~~ 

-'<¡: O'IV\~ "' = .r; 1 -::. 't:: 11 = () ..., T'I =- n 1 -:: n I' -=- o ' \.) s OJV'\ ~ ~ 

~o._ú.d\/'\ "D~~,º~""' l"b,.o) ·= {1lff1 \-i\~ Y~wi lix) J, (..pb) C'\V.l 

\ .... ~ ~ ~c.>..~o.. '°"W' ... ~ <:~~ ·~s. <.. ... ~u_.6\fl c. ~?>) '1 ~\,i. 
. . tl~1 

~U.....\~...,b _,.,'\¡_ \J~\o.i \, \JUV'\ U:N'>O <..'~&e ~"~'"'- \o. '""'"\,, °':.'ª\ ~ 
'<.-o Ó->->-<:\.,, &.,_ \...u, ~ '1'\Í. U>'> ...s..,r,, \ q_µo:. LOfl o~¿;t_,,.N'"2J.JV">IH 

U'l P"l r00 
• • • ~ \~1 ~'' 'M' Y\'111\~ m} (1 1 J" oo\J o) J

0 
\}·c\b ) 1 (-fb) J11lfb) }1u (fl.):= . 

C3.'lo) 
- .11 . J' + ..111 _ J 'i ¡ ~, 
- t. l ¡¡:, \ JI 'i)'ll ( ~' · DO 

11'' 1 ·.\' ) 
e;, o ºº ¡¡, 

,\:.. <..<> "' ~e l \\J -::: 4 '2.. 'I\ -1- i 
1 

• 

S.·, \o..~o""",,o.""'oc;. ~ <:<>;>c;;>\:.w..i..,,,..'\o ~ '>.)\.~w,,t &, El:,) ...,.,., <._VV'\ 

~-.o~uS."t> ~ ......._,.,,., -:: .. e\.:.u..v./'\i..o ~ SO\~) ~°' IJ.JVl U>~(~~ ...,A.u..-

c..o(,~ &o \;:.\.?) 1 l. E'., 

~11 1 -<' ) 
~11 ~ ... ,, .l'IVl w \~.~\ 

.;,!-_jll _J. 

\3 ."3'2.) 

lr · ·1' + ~" - .1 J-fai+Tl-: [ 1~ 1 • -'l" \\-R )- I -f.' : -1'" )j ·.f\ 
2{1' l"oo\Jo) t-al'+l)lc.~"+!l w \.1 1 

J 111 1 w \c)C> 0 k 

'il ~ ~\· 1 .+. / ~1 
• -1/

11 
\\ -R > 

o.'(O.. .t>2\. c.=..,_,.;,~\.Q ~&.....:;_,~ ~·"'""'-~ \ o ) e,, o ltJ ~...,&. -

.......... C"R. '-""""~· .... ~~ ~"\Q ~~'\ax' \.o. l.Sl:f .. l\U~~ &o "\u.!1 ~('). ·~-
-\::...~'\ ~., ........,._~~ uJ ·:J=. i ; .QAf'I ~) ~o ~o. ~o.. .Jo~ 

\o,<! UJ J>N'\ Sk_ \ ~~ o.J'.I'\~ ,_>..Q. "<'"~<.ll ~ ~ Uh'\ LU ,._ { 

'L. ~e t.A...c:&\"-""~ ~ .. ~o ~""' \b~ ~ ecu..,, ~ J..::.).1:111
.::.0 



r1 
f' 

t.\ I\.)~~ &12 \.,._ ·,_,,,..,""\:o~o..\ C>J<l~cN -JU. 4N'lu.Aá"-. .QN\ ..s.~ &i:i \).)~°"' 
l ,~, O.~] ) --<:. 4 ~ \) . '\)... ~ ~&.v. ~O\ C\W 

~¡ -~' ~,J ~" s.c."' \<>~s Ae l.>lfl \,\.(,,,~u~ 

C!.Vl u.>.&.. <\U'ª~ e\... c....J)o (}·33) 

s~~~<!>/'~ ..QY'> 1..:-:.:~z) 
1 

_µ <!>'°~ .... ~ ~º~ \-...,,~\ 

):" \} c.\\, J, t..v\:.) JJ, l.l/'\,) J;, (~" b) -= 

S-, _se <...c:::>'-.no~;,..N'o.. l...>JV"). \!,,~ o.~~~<o.\.c.o.. ~\L.;1..._ ~ 

\,o- ·'-""-\.,, <>::.•<>-' °""" c:~-~t..~ ...11....R... &..o&u..ó.r.rl°' ~ ,.Jb .... "'-"'~\~-\q ~
~ ....... ~ ~ 'Ñ~t:,."'21"\ & ~\.3\ "\'-'-" c.._¡;¿~~ o..\n,( , \)~'\ .... "' c..:.0.~o..

YY'-A.,_;,\i, ~tL...-<! '-º ..J>."1<"" °'ú-1\. ~ ""-\q,. ~~~""~ ~ &.;_~ ·...,·;i,"~'o..\ Vl<:> 'v>o.. 

""''&_.,,·· ... ~'-'~~"t> ~~o. ~~<'- • "(,;,, º~''- ~~ ¡-U. -JJI.. '-W\0-

~ ~º' '-.J..N\ ~~ ·"""&..,__" .Q}\f'>a·"' '"'~ , ~ v~.- ~ '-º"\, .. ~to 
-~u.~ ~ ~~o..,'f'V'I ~ ~\.:.) "\'-'-"-\'-~'-V<"- ,.,,.,., \...'?;.:.~) ........ ,.;t~"~'-'-" \o.. 

\ b """'"'-'-'-\.<>- -.JU..' ..._,:.,_,.J.o,, 

~V"O~~ ~ ~ 

~cu«:•- ~"-"'~ ~ V ~Cl:t< ~ ~'°'- . '-"~':.'«\ ~ 

-'w..c.c:...i....!,V\ b.o "\u.e l.. S..' ..... ~,, - ~ ·~ ~ \ 

• \::"' l.l..lv-> '~~o ~ ..._j.::>~t.o.~ .su./"\ \ ") r;, t) I \\u\ IM~ [5] <r..zu~u -
'{O-'\'-'-'! ~ LO.o\\~~ &,, \),.)~<\°'""'~ &,, ~l..~) '-U. '(-'-"-"~ C:J'-o~ ~<"' ~-

~ ~ '-'-""o.. <:...oá..C"-t.. ~ ~ ·.L,.,;;. "'iJ - \}J ~~ v-vv' ~ \o \ '-'-"" ~ d..._o 

~ O..V\C) K. • t;;::."' ""'"" ~<>...&b -u>. ~().. U.N'\0.- ~ ,.,._,,·,d...r. ~V.:.~ \""-'°'-

)( 

\0.-..-\-11. \'-'"'cicl.,, o<, "''Q""c:'...a\"""""\, .._,,..., C<>Cl\\c\e..);(, <'? ÓvC:Jlo ~€- W,~.,.~·I ~ ':.:.OlL\) ~ "-e. 

\e. C.O'IH:-Cc> -\a..""'\.¡.,'..,-.. UW"I e' "'°""l.,, .. &e- <c:~\ic..\t>vtc '3·· j 



~.:.~e c...,z,<>\0-..Ú-DN"l\o q•..i-, ~ ... u.i-nos fu, e ~\..:.....u~ ~ \).J_·%""2rl S.,, ~:,) 

"'-\ Ó.b \o.:t:> \• .. • .. M~...:.'()\/'-\.1) ~~VI "'\'-'-" <~<:~LOJ\f'. -'>A"'\\CV> ~\_ &.o ~0($) • ~-
\:o_ CJ<>e_\~.wu~ ...t:...n'-1-r..o../) ~v-."" .. c& "'\'-u.-~ &.s,\..;""-&:i, -<LN,l~.<o) ~eo-. 
"'\....,...,. '\2-u...A&o ..J).U,~ ~...,.._.,__ <:.LC.>::>\>\.,.,,-¡ &,¡,.,, ~ 'l &o ~(3) C.~"'- ~ü.. -

6-o.!l. '/... :/; o . 

S\ c,c.~\cuVV\O'l. 

~.:c.~~ ,.e_ &.u..u.w 

l? · ~ 4) ...u. o\2\:\JlJV\.D 

(.;.%) 

1\ i. J'-+1'' -l ¡-a~+ i 1 [ Hm(l'J iYi,-iY'i \ .l"o) 
·~\~'''1 ooUo)/\.~·c..Jtr+~..;;, 

J.' . ..\ 
diYlo l 'Vo) c\_¡;;

0 
ll\i,\ 

~-\''-'l" 

~o\l'\&e \.a>\ C.~~~.. ~b "\ '\>, ..Aov-.: l,,,, \¡V\ÓJ.<.o.~J ~ J ~~~\J..\l!M'\, 
~\.o..C\1~0... 

'f, ( 

h~ 3; ). ,¡,\.~'\!«:\,<tlvi o,."'-tr.-.rv-,le°"\,..-;to. ~ . .,, \.,.._ ["-"''\~\,,,..., '\~ 

''-~O..< e LDM '<.V\ (_ '-j •?, <;) • 





• 
~ 

c:1
" 

&
 

,,.
.. 

~
·
~
 

~
 

( 

~ 
~ 
r 1

. 
{ 

f ~
' 1

 [ 
9' 

r 
( 
t 

1 
t ;

 l-l
 ;

 '
 í 

I;
 
¡ 

~ 
. 

f! 
~ 

°' 
) 

.k 
§ 

~ 
i 

p 
. 
r .!

 
s 

r 
-;

 
-o-

-t' 
,h

 
.~ 

E· 
-<

 ~ 
~ ~

 ~-e
 
f 

f 
~-r 

a 
ii 

f ir
 ~ ~

 5 é
 

&
 

d-1
-

~-. r
 t 

~ ~ 
~ t· 

,_
 

o 
l 

. ~
 5 

¡,,
 

' 
' 

o 
5 

1"
 
s 

' 
"' 

¡-
""

 
' 

• 
\,.

 
i 

•'
 

:;i 
t. 

e 
S 

~ 
b 

P 
o 

;, 
,;; 

l
.
 

P 
á 

~ 
s 

Al
. 

S 
J 

v.
· 

<> 
L

 
. 

" 
s 

J. 
'fJ

 
,.. 

/J
 

, 
3 

r 
7 

o 
g 

5 
o 
~ 

~ 
,.·,

 
e 

. 
J 

. 
-~ 

s 
~ 

t~
 ~

} 
: 
5-
~~
~"
 r

r 
~r
r~
~i
 ~

 r
~ 

r 1
11

s 
~t

-f
 '

7~ 
t, 
~ 

a 
~ 

:, 
jf

 
i ;

, 1
 l 

¡ 
r 
h 

r ·
 q

 
f 

1 
~ 

k 
:-

l 
~ -

.i 
!"

 ~ 
y 

• 
o 

' 
? 

' 
p 

1 
b· 

¡_ 
~ 

¡. 
p.

 
y 

'P
 
l 

r '
/f

' 
' 

r A 
Ó

 
¡ ;

 Í 
) 

i 
~ 

~-L
 , 

t 
~ ~

 !
 t

 %
 ~-

~ l
 

1 
i ~

 i.. 
~ -

r 
l 

Í 
• 
l ~

 r 
~ ;;:

 Í 
j 

: i
 f. 

r 
p 

r.r
 ~ 

r t
 ? 

~ ;
: 
~ 

~ é
 

8-
~ s

 r
 l 

~ f
 ~ 

o 
~ ~

 ~ 
r t

• 
p 

· 
e 

O
 

3 
~ 

p 
o 

~ 
g 

• 
P

 
) 

? 
é

' 
5 

9 
a 

"' 
~ 

s 
j'
 

f' 
<; 

ft:
" 

~ 
r 

b 
o 
r p

 
r'

 ~ 
~ 
l 

P-
~ 

g 
~· 

~ 
~-

-;-
• 9

 
f 

~ 
~ 

~ 
¡>

?
 

o 
t 
~ 

':E-
t'

 ;
 

~ J
 

1 
r 

r 
t 

P,
 l

,,.
. 

1 
f.

 ,
,¡ 

2'
 f

 
t;; 

Í 
i 

i 
r 

, 
~ 
~ 

il'., 
!!

 t
 

~ 
~. r

 ~
 3

 ~-
~ ~

 l 
~ 

r !
 ¡ 

$-
"' 

el 
~ í

 
i_

 '
 
~ r

 1 !
 s

 
¡ !

 i 
J, 

r r
 

G+
 ~-

~ 
~-

~ 
b 

11
 ~ 

i· 
9 

• 
f'

 
r ~

 ~
 J; 

V
 

¡ 
~ 

~-
Q_

. 
~ 

p 
d 

) 
. 

. 
5 

}l 
9 

) 
~ 

l 
t17

 
. 
~ 

~ 
r--

b 
~ 

í_ 
r 

f,
 

°-
i ~

 
1~s,

 ~ 
¡l
't
~H
 ¡

<
I'

, 
d 

~ 
? 

1 
i 

¡.,
~· 

&r
:rr

 
"'

,,
 

P-
ro

~ 
f 

0 
· 

P
e
r
r
 

i
s
 

./
 E

 
~ 

~ 
~ 

~ ~
 i 

' k
'-

~ 
~ 

'G"
 

6 
~ 

~ 
., 

?. 
s 

g 
r 

º 
t 

~ 
t· 

~ 
_ 

9 
~ 

--
p 

r 
f :

 
t r

 ¡;< { 
r t 

},~ 
~ l

 l 
r f

 
r ~

 i 
J. 

)-
q 

' ~
 ~ 

e 
; 

j 
, -

' 
r 

-
-~ 

L 
r l.

 r 
¡ 

f 
é 

.._
 

r 
t 

º 
. 

i 
¡:¡-

¡ 
' 

l 
$ 

,l
 
1 

e., 
í 

i 
r 

rp
 

p 
r '

¡ 
~ . 

~ J
 J

, 
0 

t 
_! 

~ ~~
~ ~ 

~. P
. 
r ~ 

1 
~ ~

 t 
~~ 

f 
P

c
k
 

~
e
•
¡
p
·
 

p
;
i
~
~
ª
 

-
~ 

,
,
~
~
 

r
,
.
 

.-
5 

r 
A

l 
() 

p 
P-

~ 
>:. 

; 
e 

t: 
? 

? 
.r

f 
µ 

o 
5 

: 
e 

?;'
 

11 
e 

q 
r 

9 
..,,,

. 
0:

' 
~ 

~ 
lJ

 
~ 

;
·
 

>-
,, 

P. 

~ 
~ 
~ 

~ 
E

 
s 

f 
~ 
~ 

§ 
.:-

l 
-

?:' 
>

 
~ 

F· 
~ 

~ 
~ 

~ 
J. 

1 
s 

r'
 

~
I
 

I
~
 

,s
e
 

1
f
:
;
 

1 

~
 

.._
, ::r Sl
l rn
 

1
-'

 
Sll

 o .....
 

U
• 

p p
, 

(]
) ¡¡
: 

¡:
: 

1
-'

 
<

:"
 

!-
'·

 
'O

 
o 1

-'
 

u U
l 

l <.
1' .t
- l 



C\......ii, o..~av-. W'> ~\V"'QA""\o.&c. &..,.\..\.. ........... c...~r:>-&.o ~ ~O>\l""IV~ G.N'\-

<=\ ~o.rr \';- ...,.,_ ~ ...n..u.. ~'fU "-.,.e e~ -"-""· ~ ~< c:J.v-. :C . 

\.11.r> ~~~ ~ \:_(3) ~~'&oh .... .JY','2.?.'3) '-"'"'~"-"' \..l.JJ",. 

C..0 • .,M.~O ~\q-.¡ ....QAc.c&o,.. • ~ ~~CLV""\J\\.o &.!:. "'-'>,~ C..<>..iYV'-":G> -4J..('\ 

""~º\.,;,'l. ~-~"'~ &n ~ "'""~<VJ') b. ~;;,.o...~ ~ ""'4..1'> 

C.."'7\M,• ~Q ''·\ ~-a.:. U...b OJ-1"\&.v '-o.,-.,, '-'i'-0 Qú._&a.k ~ \.,_,. ir &., ~\?. \ 

(\\.A.JI. ~Of '1"<'-0-~1) &o ~-\Ji C..1'('\LC"'- &._ ~-.. <V\/'><;;.\"'"""""'~ ~ ~O~ 

--1>.JV\ LJ>OV~e>.''\O..&Q.Á ~"'-""n./)) '"\O. "\u.JL V\O ~~~'l. ~ 
l O.. éM\"'-'<"-N"\ c..i.a. &.... ~ <\ '-'-ll O~ U>V'\ ~ -~<l.}M \ <!>.rwtc::...&... ~ \'.° r.> UJÑ.,) , 

°''J'l~<"V'<°'Ut"f'\\o ._u.~ _.....,..,U>~ ~ ~"'-"·'-¿\A ~<N '-'-"""" 

~~ ~~\o e ·~ &..,..,.º -u._ \.rio.. _..,.,j. ""'-"&......~ ....,_,;,~ "'-""~ 
c.. __,,, 0 1...,..,.. l:...\_o,'\V> &.o ~~\-'-4. c:...axf...~ ~º"'Ji e c;i 'l s. 1 o.,. ~&.o 
~\ t.4'1 r \, • ..:... , t\ 

"'- \ o..'\.\N'\o,.r." l o..."\'-"l... "'""'l. ~~ o. ~V¡ ~ ~ew>(16\/) 

~Üb'IJ"\O..~ &.. &.,._,_ ~ ~'I ~ 'e~) "'-\) o. '-'<;'.Jv-i ~ """"""\::.:... 1 & 
~ OJ<'"\N'"\1::,,,-,~._. .. , .JU>\~t.fiY) __,,.lo\j_~q , 

~0..:. ~"1:> ~~<2&.o.~ ...._....,,.,,.,w C\-.JJJ. ''-'V'\.'JOt..OJ~ .rv-.\o.. ~ ~'(U.'.¡'~ 

~\.u, 'q_ ~ o.e 'C. l.:_;?.) ¡ -<?c.>J-0..cJk l._?..~ 1) ; l\W>.. ~CJ...)-(b.. ~ u.J)Cl ~r>.f

~~<A/ & ~ ~e_'! & ~ G) ~\IV\o.. \o. ) O'(W'?O.. l'<-. '?.e) ) 4.1:> ~E" Q_,¡ , ,'\J>. 

--~d..."' ...,,..,,,\.., \.GJ'> '\) & "\...Cl>J>\a._.:u,V'1./') • e;,~~~~ ........,""' ..,,_,..-'<;;_~ 

~o.. ~,-v.,.:.J-n ~"'~ ~\1...;;~ &. ~ \oo.AV) L'2 .=.f.) ,__.. 

~ ~ ~T\J>Q.>.A\::.....Ú .. ~ l'C.:.o) (.._..,"' "-"o\ 1 ~~.,. &, UN' '-":º= 

~ ~~.&.o- ~ ..... \~ º'°~-N'O .. 
(1 ) - . 

'('l)•IYl 

~<::'\I'\~ tul-:::: '\\ 2 L•-\-:(1 /\.\ \ 1 G ~ ~ ..r..ov-. \<1}) c..d.'ló.&v-o.&V'> ......i)\~c...,-, 

~ \)...&.'( ( r -4-- b • C ~.... -<?- o.v...o...u_/,..,., &.o__ ~ ~~t~ ~ (J..SV'>O. cN'l&_O. 

~o.xi::....:, ~~~0.. ""-"'1 o ...QN\ ~'\,O.,N'\C>~ &o 0\h~aVl ~q_,~ ..u_,,.iv.o.-
~) ~ ~ o.;,._~~ Cb\1'l1.0 ..N! \..l(? .QJV' \o._ \ ~~ u.J>lt>... !J., • 

'\) -<!.f'.>O.-.r=>\\o.N">~, C..O'-""O ·~dÚC>.. \...L -?,(,) .'.)._"-"> \UJ\f'\~ 4 

lb~ °''"._g_ ~<.!U,J-. -"M ·.~~) , ~.\JJVV'\~ ~ \ti~ ~"" ~.1. 'i 

~b""'°""'~ .~ ~ ~ ': Q p -~O~•VV\S>i -...J>C;.'-~V¡ ~ U>vr<-4 \:O<l'l~t. 



• 1 

~'-""' 
1 \ 'r.. • ,., 

.J.)0~ I (. I~· J 

. ' 

b J-J 'f - (r'V) r' r Y-1 .. -::(n. '•ft') . l - J f \'Y\ - iYi 5o "' '" -.;;¡ 'f 

(-:;,' &..\ ~"' . '-'-"""- ) l..\.N'\ o:.l.d"' ~ '° ~ "" ~\f"lo.\ ~ ""'"'.J::N\.:u.~ JV,) -

) ~<-o -».b\.:.&o:. &,, ~o. _,._.:~~'tq 'IV\o.JV'\.JlP(ll. 

.AN\--\:o-n~ \o.. \b~o. Ul) \:o\IV\O. l...U"'- :0....1tec:'s::c ~o.o<~"l<>-~O..lll'-QJA\q 
""':.,~......,·. 

/ 
X o' 



-5 1-

'b) A tomo de llidrógeno de Irnerp;ía Cero 

u lj\0. '\~Cl.N\S \o,V.r\O-u_¿-.() &,. ... ~.,,~... ~ '-'-"'"\O.. rv~O c.ob\{\ &Q_\ 
.,,.·u~o.. 1 Si._.,,_ t..~\. 1 ~ ~C> / ~o. d). ""~°'" W,."'111\.~ 
-\::¡¡ ..Q.IV\. ~ ... ~'-'..~ ~ "\ ........... '\.,,&..,. ~ ""<:""~'"'~ &-\ -\:-~OJY\~\c:.-rv-rio.k 
(.~J-..v.. c..ovv'\.o \os. ..Q.b<\'.<Z.~ ba ~'"""'"o..~w') ·"\\.e<;. -.Jo..'-..,,'rtJ> &.o ...._,,~L-

'>-<.o-u...6'1"\ 6...... \o.» <.::>\o<.~o..\Lv, \l..,i..=-t> <::> "°""' Q.LJ.>.O...c;..,""'-" &,. !l.v VV'l'1> 

-:>,.'l'l"'\\c.N'\'\o ) I -'>óV'I ~&VV"\QJV'\.'°\:Q '<...~~J> O..\..,._,. &a_\ <=>~o,.'v-na..\ • 

~"'- e\ """'""""'""""''~-\,.,, """"".......,.,._ ~~C> <.Q.N'"\."\.-o...\ 1 \.a..i::. ~""°~'"" -
&.:,..~ ~cb...r.n(r:.o.n ~~ l'>U,\-Q.N\r\o.. \~~U> ~~'b ~o<; ...\. \no.-M1\. 

(s) 

'ni:,> ~\\.,\,O.-<\ \•~'\., O...~ '<áo..L~"' j '""'-"'' ~ -"-'~~o..c.M., \(.,,LL.a:, l ~ 
-.AJ~ S'-.J~o. .......,.""'° C..00'·"~'-'"~ • \:_ <i,-'v.._ ~...,\o~o. '\"os,Q<? ~O< \o ~ 

.\::t:> ........,..,-,.o. .,;'-'~"" ~ ....,_,,,~..,.:S..o ~ <>:,.~º S0(."31 , ~= '·\~-

..-o.-&..o......,,.. -'>éJ-n ~ <'.e!:>~"'""-""~ ~e\ ~""'e"'-\.o "-'-"''<\~ 

'C..;.\;:o.. ·.._,,á::,..,,,~lo. ~\ ....,,.~o.c.A..n ~ t..CN-.r>:o e.a;,"''"' ... ~c...o. \o. r:.""""~cw-
"<>-o..J"' ~e\ VV\C>~"'\::¡, o..w-.~~ '="' -'rl.J:>~<.>J.:n ~ <:QJJ\.~ ~-\ "~/}'~ 

I"' I J L\:.· ) H. = o ll) 

\} l'") = (8) 



e.'<\ ~ ~ ~ 5' : \O.. <;\,\.1v'i"\.ta'\;.,ta. ~ o_,:~o SO ll\) ,-(h '\:OV'"I ¡;c...l\Jo k &.:.._ 

~e_~~ u_¿,\/) '' 0..C.¿'- ~e.A:o. \ (f k \<9'1' 'I'> '.N ~ &~ ~OV>A.0 .& "'1 -

~"ª"\~·..n.t!l ~v...<>-~ -..i>.. ~<.> "'-~ ~\...U'.> 
lC.... \,,.'......,,._,.., <:..D""O<:Á..~ t: 1 o j °'ve. ..,_"' .,., C.•.Ll~O &-- "-"" c;..0...1~0 

~ou\o"""'lo':.,,_,...o \.o. ""°'"'\:,;, ~'"'-\ ~ """"o v (""'~"""'-\.o <'- c.....:...<.J...c,v-.o..\ 1 C\~ 

-\..,._,.,,.,~ "-º'" á 'f'l"\C>~--\..;., ~~~- ~ _,:;,_ ~~ ~ Só(L1), 

.....,,_,, ~ .._,.,_~º" ~ ~'-'"'"!?- - \e\!"\~ X. 

.... 
\..Q.. \_ ~ \o.. (\ \~"-"' ......,, 

~··'- °'......,_ """"' """' ~'-"NO- ~ \OJ> 
~ o~<v«:>-~ \-..~o-r\'-"-""'o \-\ 

~~°"'~e..."' "" '-"-""" ~....., .... ._,~ .. 

\r,~~º""''o..>"'"' \\ . 'i::. ..,..,,-\.c"'CA.J") 

(9) 

\o,,.,......"-"'' '-'-"'"'o. e&_ o.,.J.:.~.,._ t:Arv-:"o-~ 

e c::.u..0-<:........c."'4.1> ( 11:. ~ <~vrl..Cll. 1 º·~"'""' 

<;,-...,..,... -"'-VV"\\:,:>.r{~O ) C. o"'"'C> \\ .0..0. Ulf\Q. 

&o ~~\'-'-"""-'-'>'<\a)) <\"-1. ..,,,_ 

~~~ ~ ~~~\::.. ~ 

\;\ --'? .....,._.,_~ -'•Qr( .......,_,~, ~"°-'':.."'-~) .llN\ 

C\~~·,l:a~"c<\!\\e J '"'- r. 0\.'1"('\~ ..... <0"";.Ct-.ti§i\l'n\ o.~ C!~\ \6.e.'1"1-\o ~ª""" o'..;)\\~l.V a\ 'f"f")Q'.J~W'\\ .. 

~tv"\~~ "'a. .....,...,-.-a"'~i~,e .Q.~ ~ ~e...v-.o / ~e .. o ..,ro ~'i!l..<CC?.... ~'-'!. i~u bh·0.n.. oy..~<,,_ cc-'f'<o.Aa.. 

l '"' .,_\·,<f',., 'l_'-'<'·!%. ~, ... ~ \~ ...... "2N'>i..:...) • c.""" ,._\ ""'~""' i\. "" ,. ..... &. t;,,, .. ,k\''"' 

\'l> ... ,.;.,,.,,..\....,:.~"' ae\ "\e ..... ~">,"'!'" ~ \... .k~~~ . 



\ OW> e c..u-o..<.'..u:-,"~" l ~ \) / -ixo•· ~ 1 <-=-n \o u.>-a. \ 1 . -4J;,.0 .. 1' ~ ,.v,.;-.o ""-"' 

<:..o~ e:...~ C:0"'"'- .,,\ ~'\..&- &e \..~ ~ "!:....-u..J\º so ll\) [ q 1 

~ ~sv-ro-.~"\e / -.V:.~""°>,·V~IP~ -e\ ~-c-o\:.~o.... "'- ~ ..:1-

\-\ 

! , 
- 'I 'Pv.) L = \_ 'C :: ~ \ )( 'P'I (!al 

A - t, ~ ¡_ )'" + f" l) + •X ---~ a i µ.. e'l ~--x~ + \j'<! ' 

A 'I 'h 
\ L :P~ + 'Px L ) + 'i 

a i! A ez ~ '1-"l +'1-z.' 

'e:\ ..: \~V"\C>.. "\.....e_ V ::>..f'f"<'°'l. O.. ~ ~ "-'0>'0'"-'> \=\J"\&a n\ ":><.>\., .;. 

C..0""1\v-.ri~ ~ ~"'-""'\'-"'"'c-:....0.......,,. LO\/'\ €.)r>~(.,_ ~-= Q • ~ '('\ LO'l"\-

... .,. c..o..>J>tV">.~ e.\ c..o"''N"\.~&z,., ~ 1\ t ""> {)..·~ ""-"' (U) ~ i..e:.vn..\ o-. 

e:..'""'° ' <-"""'\o c.u..<:o...\¡ .......,,.~ ~~~ ...J>,.Q --~~ ~re<..v.o.."""""'-
'te <>-.\a.>-. .,.<>~a..l'> ~ t:..a>'l"\~\:c._u_¿\/'\ ~\ ~°'!>,Q.~ ~ \.:v:< , &\ "\ VV-~ C> 

'é.\_-i.) \.. ec. i-<?.,) 1 -..·, ""o..~~ '\..o. -'"~°'>~~ "·-~N~\..:co..u:..d'-'"I 

~0-.IV"'v"\0~ 0.. -.JCN, °\o.l.J:l. ~ "'-"><»J'\"'\,_c..i.a!,,..., &i 't::. \..'2.) ...Q.J>.~ ""-'>C"> C.~ 

~\o.. ~'1-0\,\..,,..,...-,o... • -.¿_\ <-W...0-~&.o ~ "~~"" ~ ~"'"'~. \_~,,,~ se. 

-<?'-'""-&_e ...cu:,~\,( ~-.N""\O 

\..o.. ~<>-- ~....ic:&.~ -'U"> ~\i·--~ ..... °\U.O. ·.,-,os. .Q,,A~!I "-"'~ 

~--·.,_,_, .. :~--O e>.. '-'--'""' ~ <:.<>:>"' ~..>..N'I~ ~ ....;_'\v.n \ v'l"\~";\al) ~IOV"I ~~~vo.l.ur 



"'" ~ f.\'"1'r\ó 

'--="' \i:i ...,...;._ '&. ,,._;-:. ..,._,,,..., \.o.. ~ ... ..,, """"'--\.... "- ur/..,.., i. ~ \a._,.,, 

"-<-.e.."""º" ~"'-~ ~ ...¡:W.,~-.Q.<.AN \.o. 

~ ..Qj~ ~~~o.. 

p... '-""""'~ o-u.d"' 
~o~ C. \O 1 .,,;_°>u....:_¿ "'-"' 

~"'"' ~ "2.b~O...~ &z, '-"'"" \~'-'""'<....i.=""'-"' \.o,. .,_~u.J..,,, &. ~ 

c:4.\f\O:,.rW ~""4. \o. \ .. y-.r<"O.. 

- {¡C \J'-~Lr-)+.'\Jl..-) ~~r-)~ e <Ptr) 
?. p.. 

~o-n~ \o. ·'-"'"°'""\o<\."(O..\ = \\c..-JC... o... cc&oi ...!>..ofo,., ·\o&o .... ~ r;::\o.r.N::, 

(¡5) 

Xc.\.'{O.. ~oc\.;,Slo.. \\e"'"" <:>. \..'.--.N'\.O. \º""'°"' <:..o\/'C>Ú~o.. , ~~~d .. -

'<"-"'"""""""° e"- c.,o!> ~~ "-0-.1vvJ;:,\ .. 0 &:, "''"""o.~\.o 

..... 
):i l }:> - y;1 \ = 

\>., .....,.,--\..... ....,..,~ \o.. •Jo.s-n~\..o 

\...:,.. "'"'-<..>..C...t.i..t>t"> J'>Q. 'rt~1.Al.J1 o.. 

Pl~S'} . sz. 
¡"l \- ;1¡ s 'O ·-"' 



~:A Ó.t>~\~ \M ~ "' 

c:..u-.o.\ ~ ~.,,,.....,.._·~ 

Y.,,"'\,0\J'<~O,,\ '-"''IY\O 

-6 1~ 

\ V.--o.. \ VYU.Nl~ O. \o. -e. C.>.>.o.t.;_JV\ iM_-\;; O:{~_\ 

r L -s) = 
f\.$•) 

) a-s \s-~·l 

\o. \o 'f"'/'AO. 

.,.,, 
_(_ 

ññ1 

Ao t (a) 

. i m 'l{>v ], 1 ~) e ro \, )O 

09) 

t-aoJ 

~ \'2..~'2.\, '"' 
.... "' _s. ...,p l';'"-<Áe> 

('2 a) 

l 'a í!. 1 '¿.e., 

(2:s) 

~<.Ní~ \e,.. \.¡...,~\:j,<\l"<'u:/,'1 'loe:>. \\<ONO. o. <.<~"->o .J•c1,,<' u~, 1 ~, ~" ~.._,.t., 

""''"~.11...,.. '"•· ~'~ ·,_, .. ~";;'o-< con""'-~'-'--~''- I¡,<' ~ "'"''~< . ../v, l..<.··!>'2.) ·~ -~"-
~O.J,.\c¡ """&.:..o.\ \.'J•o.J•'\'il_,, \c.- :is) I "\UD ~""''&o c:...,v-nv ..VL~hl,,.~.~ 

No~º' &Jbe .....\.o~KN'&rt <.>.,'"- ~"'' _,,o\.....c:..ú,~ -'•<><U-" ~OJ> ~ \,:, 

~"'·NuJ..o. ~ .~ '"'-°' "'...,.Q .J>.c&-.:cv""'°"' °''"' ~CU> ~~o.r.. ~ '-"'"''ffi.l.~<>-ü..L-. 
""-"°'""' ~Q.I) &.~ °"-'~º ~ (:2) 



-G 2.-

ts ~.,_-~\.,'-s, J""'~~ °\'--"" ~. ~"'-"1..\;_. .. ~(,., ~ ~OJ> \"-""u.,.,"-'> 

L<::>.,,..e.'> 'i¡ º""'&o.. o.. u.N' "'.&..,~ °""!.l..·0:",....,.'-0 ~e ~ "'\ "'"'. ~ "~"'~ i.. J ~o.. 

<\u.9- \.o- --~ ..... ~-~e>......:.01,,, o.~~D..~0... """"" ll"\) Y"\O .,._,, Si.o. ~<''- \'º"-\~I 

~ ()..JV\o. ~-S.,...,_,.,;.(>. _,..:,._.,... ~.Nn.N"" \iu. '<~<l.>. & Ca>'I"\~~ • 

~\r"'"'°' \J~C>'!I o. <>...N"-~ ; ..... ..,.., )<::>,,-.¡v;.n.. ~~'\. e • .N .. /...-

\.o O.,"- -o\ ~'o~<>- &.e\. 6tm"'"º '&-.¿ \r..;&,.,.6",,.~o ~ """'''lf~T>.io... ~ 
....._...,, "'-v" ~\\.v"'-'-'•""'°'"U)) ""'- ;¡,"\.e ~-rol.:.\c..v"'"- ~<>-\-..o. n·,~i... c=-n•;:.',&a .... o..~ 

""-'"~~~ ~º'" \' e'f<-,bvv-to..i ''\ ~o"'º" e i l 1 

~ V-1>"-'<• '-IYU>.Jv-.-\.i -.J<>..NV'IO";. <:>... .;.u.J~i u.\ ""~~.;,"' '"""'º \\ --. 

l\ \ \ Le:>"' \o.A ( ·L 'a"'.\~ \,J~O<; 

\o. ·~t.\~Lo..<l..o<r. ~·~u..:...~ 

l'2s) 

~o'< \,,, ";:o.N"\\:.o 
1 

\..o.h. 0'-N"''\,<>,"<'~ ~ '-1-r\o"i._,....;~ ~ ~OVV\t> ck \.,.:W. 

O.,.c.N'\O k ~.r•n.Ar•ro./o.... c.JV<O ~ á 1.&o.,.~ ~ be ~ '?.~ ~(_~) 

~o. .. a.. ~c.oV">o<..w- °\u.sf ~~-\:-..._~ ">.A~o..N'<'O'> eu>.C:> 0..:.:..Q..N"'l~<::. ~ ~'<o\,\...~ 

\:. "' "--"'"'""" c..u.iu"'c.'-"'- 1 \o. ~..vuu~o....:.J,.,.., . ..,..,,..,~.:.J.,,\o ~ ~ (3) c\v..s, o.J•clk<\-

""',º~ <'- ...s¡)~ """'"'~"- .....,,, \o. . \) ,01 
\j "'°' " ... .,, -4)>.~\., <~ \..,_ ,..:,..,,-~... ~ ,;...,~.,..o.. ~ ... ,.,\.t ,...,.¡. 

~o c.&.a,...,_)c ... .,ú, o .JUN\ C:.~11 '-'°"""'º" o... -...1>.A"'>.u.V., \.,,.~ ~º-'"'°' & ~<><1. 

~ i..c.,..v-~ "\'-"1. "'\~<:>~ 
\..o- ~ o.;..o. ..;_¡,V\ (J ~ ~ 



o-\ ~o.P~"- ~ ~<LX>"°''-~ 'N'C.\f<Uuáo.\ ' Ce"' ~ <-C>JV".-..\.lb ~ "'~'° ....... 
~ ~v.,.J1 .. ., \o. \_,_,_,c.U:M ... ~o...~k 

-'P = ~6 5-
t-i sª 

t .. -\ 1 ( GLs') 1 .... , 
\;:¡ t 5 ¡ - 'C. n-a 'i 1·~ - s' \'"t q e; -=o 

O.o.. <:..o>~o..~ ""º"' \o. ""<:AM>-.:,._¿,., le. !-1'1 \ V'los ~"' \.J'(\o_ .-.o\...,..t~¿Vl "'"' 

\~~<..iv\oC! ~\.o.!' ~'2.'1 & 'C:...l~) ~\.:,,,..;.~ ~,,..,lc.'3b) 
1 

Le.
1 

G (s) = ~;~ l ?.;e e. I{>,) 

\...o. -\_"<(\.JV-.<;:\o<"l""'IO..~O.. ~ ~o~ &!_ \G \UJ>r\Cu/V\ (31) 

l~n ~y'Slt_ r "ti~ e~ 'f> )

11 
-:.\v1 e, de~ 1 d.~. e"~¡. r ~ tJ:') -= 4> ( r) 

o " o 

'<°\CY, ~ ~<~ \\>J"'.u..JV'I &e CIJ'"I&"- _,,._,.., ~ -'>.l>~Ú.t:. &..:, '-"'"'-\'-",\J.Ji<>ciJt•'f\U) • ~O.~O.., 
\\....,....a.J{ o. c.~o \o... ·"""-"'t.,~O..\ 

1 
• ....,., ="'~\ ~~ ~ C\JVV"\1,,\1"\\l.O 

.._,,_,,.. \~<J:J "\u.."- ~(JI. ..,_,.,.., ~<>.. \....._.,,.,c.M:J\11 ji -c-s\ \k'i"l"'\..l..1"'ºS ~ <>.N'D. 

~u.~ ~ ~ u..J~ ~"'\,..,..,...º"""""' ~ \..."'~~~ ) ,. u..J.,C'..~...lll\[\ l.c.-l~) . ~ .... 
;:_,"*°"::,;'u\ J>O\,.,<¡ ....& ~-1'\C\~D lf$ ~ ~&, 'O"t'.~ÚH a. 'J..N'\C\ ~~O. \...,-

'N\p. tC.-'!i'Z.\ • 'So.. <..cmei, ~"'"'~~v.A\, ~ ~"'°"~"' e -U. ~~ ~"• <>.. t...&io 



e:="' ~"k & l(..· %) · \" ""'~~-\. , \a ~.J:;.. .,.o.&i.~ . ...Júl ~ 
c..•z:N1 &.,., ~~"'-".:d..,-, (c>ae,) . ~\ ~~~ .,._,,,.A. J.'.,..~~~ 

,\.o\["\& ro: 'In/Ve. ~r,G "'~ _,._,o..,..\<U> CJt>O<& .. ,_,.,.,.~ -=\.Q'.;.J\c.w> &, r, 
\\e.""º"' uu~"" <-<>""'"' á "-"'"''º "-'.i~ ~ Si.o,. ~o./l 4 

L'-"'I ~~"- 'C'\O'\ "'= \~o.~ o... \...U.t'\o. c.JO"'"(•'VN>i...J.,._ VV\o.J> ~w\u111-

&.o. ~~ 'MÁ.ow..o "\ c.. ~ -.l.=\......;__J"' -«>"" \J.-1\no. \<>lf'MO.. -·~. 



~) ~licación del Formalismo de la Relicidad al Problema 
de la. Colisión de Pa.rticulas con IJpln 

t"' '-'"' \~c\.\,Cl.~b ~\.:..c."'-~"' ~ OJ;r,,, ~ \C)SL) ~""<..<.>\, ..._ \,J¡c~\.B] 

~ .. ;;t.'O.J-<")," ''.\..\..Q. """'°""""~ \\..>..N'\.C:....::.""'-"' '~ """"~ ~ ~o... ~q1:il.u.& 
~-.<?.. "'º"' ....,.,-..,,,'oJY\.~"1> ~~ ""> ~ ~~..;,_~~ 

1 
-u. -o;¡...,,_L 

~ ~o.. ~,.,<.,..U..ho\.j.,, ~°.\.C>.JV'>"'\.. ~ •"('!"O\,\i,_,,_...,..,a_ ~ ~ "-t·l...:...s,'",{" 

\' .:r."-'-"-0-V:...Olr. ¡ ~ ~~ ~-'> ~ ~~c. ... ~o '"' ..,~ t..WD"'o.&u ~ 
~"-'-"''° ~ \lJ\.~ 1 "\"' "\U,.Q U:>~ .JU... ~J.. """""'""" .... ~ -\;:;.,"'-N'-">"'-·",,..,º ~ 
"-'VI.~ 1 _.,), ~'("'O\,~o., .J'-"'. ~ ...,,,,"\,,.. -<:?<>.H'7.. ~ ~\;_._ ... ...;_,.¡</\ 'f;..., 

á~v.,N'Vl>'l.. """"'-~~ ~~--\\_<-<"-".\ ~c>-.<..-i.uV"\<>-~~ "="'"' -<~ °.\.~O 
'C.\~') ~e\...,_...: ... ~... zv.J\ ~~l .......,..,'\:,"""..v.> . 

°\U.U ~"\,.,,-~C\.l'\....,~•\<:1'.l Q"" b-1'C.tcl 

~~w á_,,~ 

'-") -~ ~o.,<o.. c:...C"'V>~ \<>-'..,-,.~ &. &..,., ~~~CV'l ~.-M 

"\'o..'<'O. SL:,."\,OJ(" ...,,...~ º"'"~ .......,,_ , ... _"\.....:...,,·~· '-"'"'º...,.... \......_,"'-'-'·"'.....,,., 
~ u..t-r.o.. '"-"?,,,..'\i~ ~~ • le,~ _,...,, ~· -<>-'" ~ '-''-''\"~"' 'l &o 

\a.~..;__""'.,._" .... ~c:v~ 1 \.""-'> \.Q,.IU2)\ ~ "?..~ ~ \,..(.'3) "'\'-'-" ~'"'~º"~<W· 
u. \_o;; o~...,....,,._&.c,,-v-. ~~ Í' • J Jª "'> .J <. e¡, ... ~l..>-R~ ~~ 

c.ov-r.o \ ~ /\. 1 ~ VYl) "::. \ ~"'"'- _,.._~c:"n'"''"''º"- r"l'-Ü... Y !") J ...1><>"\ \...~ 
C) I;' ...,....,,..~..V,. C.V">O 0,_a.~ ~ ~ .... ~~""~'\'~ / 

~"'-"" """º""'...,._,..,"\.:., ~ ... \ ...., """'"'""""'"~ 
h ... 

~~~ 1 ""'~"'"-"' ~ ""~"""'·&,,,< ~. J 
VV"\O. \,-...\;._~-"'-~ k ~ _,..o.J<"'\l~.o.. ""I .......... 

\.o.._ .....,,.~&.,.,,> \ ~ )., ~ vY1l c:o"' .....;_~...,~""'' .... \...r 

<>./V' '\. ...&..,,. -\ c.): cJ 
-= l ~ ¡-\ ~ . J 

~°"-"""""'' Le-~ , . .,.litº~ "

"- • ~(..,,(e''-'""°"""~ } ~ 

~U:.~~ --~ •""'1.N'"'t,._ \.o. ~-n;,'-\.._c.¿~ &., J .._,,,ole,~ .S..o.. &:.,.<:..<~ 
d..S, ....,-"'~\o ~ k ~~~ S\ \os c><¿e.."""-~'°"" <=Yrth• 

~<::>""'~\:u.,. <.>. \....-. ...,..,..."~~ "-"'"""'>~ '""'"'·~~ "\ &, ,.~·""" &\..... 
~~~ .h.:>..,.... '- ....._ <; ~~ecl.:.,..,,o..~~ 1 l. .e.J J-= \'.. -+ S , ...,,,... . 

..... ... 
-\¡;OV\<.a..J":> c.o"/V"\O "\". •\_ °?'- Q 1 ~<!>~<>'\ ~ \;~;,[_,..,.._ "'"'-"~e,__ 

~t:J...&...~ ....,.,,,,. ~O. ~~ ..... e.c.d.J,,~ ~ "'-<;:~ .._,,,.,t.,..,,_ k ~ C~l/'l ~ 

....,..,,º~\ti ~ ~ -":.o.Sk~ S¡ ..{,..~ \:..._.._,""'- 'l."-'vv" S ¡...3.._ 



NO.\s:,<; ')._ ..JL»"""-. ~O..~ -o;:,o<" ~~.!,.¡,r.,, ~~, ~~ LOV".~U .. M\,"-o ~ s / 
S.-':.,) <¡,-C., 1 • ••, -S 1 "':I C.O""'O ~._,,S. ~ ~ ~~h Í, ¡ ~ • ~"-" .. 

~ )'-º""'o.X' \.,... .,. ~-,.4/) \ -::. \ r.. I , \ 1- 1 +- ~ 1 \ ').\-\ ~ 1 • • • • ~ "' ""'-'~ <..P.bO 

\.o.. \"'-"'"'c:....:l""" ~ t::N"~O.. ~~"\o. (.'>. u..N'\O. ~~~ ~"' ~ .,.~:.,...., 
"' 1 vv-.o~\:., ~~ ~ 1 .....,-,.0"""-'U"'-"ti:, "-.N'\<\~ ~1...,.\ ~ ') ~<'-'' 

~ ""' ~"'- <.' ~ ~ .....,~ ..,...,.......,,"~~ ~'-"""~~ _,..«>1.::,....,, ~ ~ .... ,;_/"' &.! 
'""'"~".\;,,, "'> ..>:.cl.c.v.:. ... ~ .LJ...,e. ?:1 ,.,,, ~' ?- ~ 'f'r'1 .,...,, \>Q J.:.,,., a~· \QJ•~ • 

l....á_,... ~<..c...Jo.,.,,,._¡i ~ ~ ~ID ... -~~~o.J'> -V<V" "'-JI.AJ'(" i,¡y,. 

\~-QJ-1'\"""- o-~ ... c.:....r'"'-" ~ ~ ~o..C:.....:...C ~ ...;...,U""t.a..,_,"'<>. 

1 ~""'\..o ~o..N).\q, <-.._,.,..,,~"-"" "-"""' ~ "''"''""'.ivk. 1..i:,,,"j 

\=::......, U:>'l'\~a~"'-. 1 ~ -q_.ro~o.. ~ ~\...\;.,._.,_ 'Y'QJ>.o\.-..~~ "-1/\ 

.....\. ~~ ~ V'<"'u:l...t.>C>. l c. \'1\ ~ ~ ~ ~ -'<:0...•"-t~""' ·......,...u_~ VJ~ 

8.__,,..,.,i::..:, ~ \l'V'\O""'~~ ~~ '\.;\_..,~ "'"°-"" <.JU('t) / ~ &,~ I 

=? 

'""""""" ~ ~ ~'l ~....Xl.....&a...n 1 ...._,.,, ~¿,_,¡I . ~QJ> -"""~c.c.t:.JO'<'W <A.>V\.Yt'l<J-

~ <:.o'/"'I 

J 

""> ~"- ~~..._ _,..._,,_r«l .......,_r"\o. Loo"I-.~~ • 'I:::. ~ _,........,_":.~ ~o. '--llN'"""'"'..;,""u ..... 

~e.. "'-"'"'~'U...\.N \.,.., ~.,._~~ SIC> ~ ~""'~~ ~ ~ ... ,,,,,~ ""-....,. -"" "-"" 
... '2. J ) ~ \ u...N'o._u,~ ~ J "'\ i c..0-n. ~~/'<W~..v'o j lJ + ~ ~ M J 

~e~.,.,"""'-"'"''\t ; ~"'- ~~ "''~ J ~ 'í\I\ ..1>0"' \,......,,_,.._º., ~"""'""'"" 
.....,.._~\:....'--G)>. ~ --'? .,,,\--"~ ...... ~ 't"'-<.}.n Ao ~,_o_.¿.., ..Jl.W\. ~ 

~~\IV'\~~~~-

<:., \Q,J, ~~~ ~ ""''l.'""" s. 



\
'O o \. - 1 ("> lll \1) (11 :\ \" ., ' ~\'l.\ _,,a.l o l~) \ 
• 1 Oj').,'A'I.¡:::: 1-). 1 ;4'~ -::-\'~-::cO,-fi.-:P/, .-,-,.'1. 1 ,.. -.:>'1-.::. ,~~-=--PI, 

_,,__,,. v-N"'\ ~~ \!..,, 

~"""'""'"'..\;-.;, -~~~o..\ 
~<>:,u..~ 1).. 'f,., - ¡.., 1. • 

l~1\ 

\::..., .,.\ cu-~1~ '1. ~ .. rw·"'";~,.c.¡,_,,,.,-.,,¡ °-~ ~ ..,._,.~\k., \ -'i¡).. ,~~"V\) ~ 

~..,...,_k,.,, ""''°~·"'-"' ~,,.1 A ~~ ~ '< '"'"'>""c.~v-, o. ~·~ &u \..V'\ 

...._,., ~~ ...R.N"\ ....13.. <-\""-" ..):} ""'º""'"""""--\::o ~ j._ 4 .,,,,,\o.. ~~ <..~ o. \...., 

\o..~o:;."' ~ 4- 4 , "'-, ~ .... ~V-~~ 1 °\U-O -"""" .... ~ c.oJ">o ._¿v ..... .:..&.o '--"'"' 
J, 1 ~/\( ... e.< ..,c.~. \.SG, l.S4a, ~.se,)' 1::-;>L~\LJs.. ... .,,~:;\, 

~A.,\V'fl) =\'l.~;,~· ~1)~~ l~@o) el~J. é®J'I \--\'A.~-\'.,,:~'l~o,-\''l."~d.\l 
l'~B) 

e.o.n~ ~\. ..,.,,.,-, "'~ ~~o ~ ~"- ~ c .. 1.''la.i"'""\...c'< ~ <=•\)Q./VO..&,.,. 'ft J 

i. = x, 'I, 'l. 

S-e ~'-""--~ ...,,_,,,'""" ~ ,..j)..b""\:..~ <..311 "-"""'º \~u...J"" "><.l"-ltfiª~ .....,., 

~ ...,.NL'\.,.,~ &., ..i.:."''-\""-"-~"' "") ..._,,,...-\:o'1"\<.A..ll 1 --Qe>< c.._,.,,o'S...,.,<\(,,,_ u::N, S:..c<.. 

..QLUO.U.<..v!:.V\ (~'t!,\ ..,\,~~~~ ~ ...._,,."\u._~.,, ~ "&,..,,, ~.._..7'1.._._,.__\w, -~•VI e~ 

""'"-'~\."C ,._,..,.... ~...&v.i -\o~ J """'> 'v~c.:....k&a.,., ". ''}.,_ 

1 P, J M ; >-, '}.,) = 

":, \.N (\. o..\ ...o..•~o.&. .... \'Y,OD '1 '")\. 1 f.1J C.O\l\ '\1-.r\0 VV"\J:J..N;\.o ...áa..~"C> <'l.. '-= \..,..,, 50 

~ _.,_:,,,e. ~ ""':.\.,\\~o. o.. ~_,,_,,-\o.~ ...... ~ t.r:Jol"\ '11'1""\0"V'<~\l:i '<(. -

~c.J:.;,....o ....su.i-. ~<.>.. &,..<_u..a:.J.,., l '11 e) ) ~ t..U.~ ~~~~ AQ.Mét,,.. ~''Y\C> 

1 ? 1 (J 4> j ?.., 1-i) 



~\ ~~..,.,..,__'\,.,.,. Sut ~o.i-r.<;.\o-rN\O.tA.ÓV"\ ~~ k,, "IJ>~~t \tlO) ~\41) 

..,._,,'\./.. c\n&o '?º' lv;i...), \.\,S4\ 1 tLs<.) '. 

~ '?. '-"''" 'J~'\q '\JY\llN"\.~wt u."\..J '\IJ-0 ~, ......,.,-\.,._&~ V1 iJ <.e .,,.u~.!' 

~ 1 &.,,._.,~ ..s.. '?.......Nko &o ~<\ ~ \o. \ Q.'9..,(o.. ~ ~~~ ... \.>..N'\ '"-"91..lt· 

'\J-1\C>- ~ (_\~'-=-u:.:\/) 

\l °"""""''i ~o,o.. o. \J-QJ(" c..6""'° ~ o.~\..:.c."'-"" __,.,.~ ~ 

~~t.~~ &a_ ~ ....u..c.c:..k ~~~ 1~ <\.e,\ ~<1.>UAo ~ =-
\;_,,¡_.,Jv-, ().~~ - C.-\-~ • '0 ·ka. ~~~ -n.o_~~ ~~~\:J.. 
~~; "-\ ~C> ~o.. <...o:::>~~-_.. ..iu:,\...,, ......... ~\-.. $).,,, ~&\.....,... ta>\r\ 

\cu..~~""~"'"'-"' \,._¿~...,:t.oJ"> ~OJ'<O.. ~ ~u...c..V< a..nJ._ .._,...,._,,:_ -\"'-"" <-<o•N'O~ 

\u.iu<t>"" \.cu. ·'1'f"l~U..1t>'N..fl -"-'-·'-1\''-'-"J~ 4N'.\¡,~ \....,, ~C>.J~~f) 
"\le \o.. -\-eovC.o.. \o~\ &... ~ c...,\_;_,,uo-riu> [. \1--} -'>JI ...h~~ "'\v-ll \.o. 

...UC.~"") ~~J.<\..\ ~...,..,,.._ ....& ~<"1><...l.l>O 0."<-b ___, C:.4,~ -"-">~ A.o..~ 

~º"\..o. \;.,,~ 

l4"1 

¿o.....,bo \....c..>:>~\.\"-"""'-.,._~.., º~"""'o..tk< &., "'w°"".r..\t.i..Ó"' o 'i'n.~-¡ / 

-<(ClJ-tt:l.. ~ ~~ ~~ ........,..,..,o.. ~ ... ._.,,\.6Vl ~o>"V'<">o..\ l i-e\. t. .r:I- J , ec. 't.S'f~ 
"""""'~"' ~ "'~"""'~ ~ ~.:,,,.~ • <:,G'> ~~ 
&o """"~ ~ 1 ~..,s.~'"-"" C:..OV'\ ~~~ = ..,._,,.,-\c...~t Q..., ~ '\'O! 

-\,[~ /¡/,....,, ~~ ~.., ~~Sk, ....,,.,.,.., ~(LJ') .c.c.<.>-"-WDV\11;) (., lto) "\ ~~ l) •, 

..Q.."' ~ .....,,.\:....&.,, .:..,...,...\.c.i..a..\ J ~OJ> --<;i~~ "') \, .J>.Q. ~'°~ es.~ 



\..~o ~'\ ~'2.- '1:t ~ .J~~o. c..'M '> "'ü..:u,,"""' ~U.~~/) A~, 

').. \., ~ -A.t""- ..,_\ ....,k~ \ ~\ 1 '\.cv,, ~.._.;\l. ....... ~ c. 1 ~ "-"'> '~º--'"" ~ 

\.o. ~t.C::u6"' \._é ,~) ~ ~~ ~~1.v, Í\c. 1 t-.l.. . °'~o..h 

le--°""'~ ....& ...._,,\.º ~ ''-""'-'-"j. "-º"V"\."' ~ \~~ '-º,,......_,., '\'="'~ """\o... 
r ' ~ . (\ ~ 

~o... ~~ ...... '. IC..· ., ...v.:,\:r:, ..io ~'"'-"'""-""·~ .J.h~~Ol..b 

\ (~) -""'' _'\i.C\ <2<.U..<J..~ lll?,). 'l?a""- '-'..N'>O. CJ>=;.\:,.,,-...1,,., ~~"\.....,a.. o.=c.., 

\:,:::.& f..t.-::: í\ló.. 'f-d.-=. t..•\, 
1 • 

\.)"I>Q..J"1~ \a. <2<...U...ct.u.lVl ~l\'2.J <¡'C>~.N'N!>\ -A..rf-":~cv<' \o_-'UIU•._,¿I/\ ~-

\~ ú~ ~ ~;_,..,.._.,9 ~ ~.........,~~ ~ 'IV">ó3:Jvv~ ~ \ t..,~ 

-.-v~ ~ ~ <;<.. -"-'>-\o.~"> ~ \Nlc:>..,,"'-1~ <.._."'°:l...&,.,..,. -'c...i'\:;J J 6..~·v~ &.o , 
<:u...J.o-.~o O.. C\V...0 \ CJ ""'-C\~C>.\o_,,,...\o \N"\.QN"'--\i ..::>. "'"'-~<>,,,...\OJV'.:b ...,.;-, &"'l

'\O\r>~ C..0'1'\ ~~e~ 0.. j "'\ "" .J><t -\:.,,f"'S) 

'·irr r,1..,'+•.1 el[l11c¡-'h)-\.?.c.-t.c11J \J )'J \ \\ · •\ 
:: ., v '-"' 11 -1 C).Q-f..\J,1c.-Ac:\(e' j'/..cAó T<..E) uj1o.1to¡ 

l/1(¡ l 

(.º""'º ...,,,,., \,.·...,"" ..,,.o&; ... ~ "\'-'-" ...,::, ..... ~ ~ ~"1.N\~ ~ ....... ~ ...,,,.._ 

(!\4.\ .'-"-" \..r.r.~..,,,,..~~ &o 1\1\ 1 .JlJt """- ~.cv.,'V\.;,,~ ~\o. V">0--\.1.J..J.vi. 

c;..._jo_,~~~,,l\4)' -'V'"\\,_~~) J..Sl J>..N'\<..u.1l.J~ ·~ -"'-L~ cl.l..\t-: 
~~ .. ~ .. t.~ ~ ...Nl. ~~ ~ <.<Ú>O .............. • "\~ ..J1.J! ~"' S.c:v. ~·:..\a. -
~ ..... ~........,._ ~°"""-\..,, ~ ~Ck.I\ 'v""U..~\q <:.o""'""-> ~ ~~ ' "'¡ ~ 
.,,\,<;,.,,....,,0,,.~-...J) ~~AA ~~~ ~~"-&«/) 'f"'lo ~~'\'-<AM \..a.b .• - .. ' 



"'"''°-~"'-t....O~ ..s>..N'>~"'u..f' \o. .n.tt...'.._J,,, ~~~J ..J>-0. c..C:S..u...~o. ;¡.... ~ .. Q-

C:..U...o...<..i..Ó"' <.,Lt",) ~°"""'&.e ..;.0"'3.0 3._~ ~u..&.!'-" \.:,...,,.~. S.;. o.fu -

..,...,...c:Í.J.. .....,._,.-\:."""' """'~ ~al.I> ~a.J> ~o\.c.~u...~'1\1./l \.,v-,\.LJ..~ / _., 4 

• ... <e:>V"\Sl&,,,._.d-"A \o&oo;: ~ ..,_!_._,..""-'"º" '-'-'-c:Í..N-i\.t<..O:> ~ \,,..\_,:~ V..r\\.d.1~ 

~-c::>'-""'O '-<>:.'-'-'~"""-"-"".\.;:, ~·-o\:.~~' ~-"-" ~•-.:>"""'~ ~;.o~ •• ~-¡ • 

\\<v.>-\,-'- °''-'\-.....'. ~<YI ~ ~uo.~""""""' ....& o..;,~_.,¿\;,, u.-

"""'-""'-u:AJ:, u:. &i& ~"°~~ . '<e ""'"° ...,;, ·\:o&.., ~ '"-......, -~~.N•'"'' ~. ;., 
~"'--\~~ ~j.~\~~ ._..,..,., ...& "">.~º ~ ~.;_,..,.....~<\ "C(.~\ '&.J.-

~"""'~°'. 
~ "'-'-') "\ '-'-'l "'.,\IV{" °' '-'-" 

1;¿ '-.{ ..::S..a.. ~ ~c... ·...,-~~e.. , ,_ .:.,¿v, 
1 

~....,..'-""'u.o..\ _,.,.~""' o..·~,, &a ~ .. " ...,\,,_,,,..,,,_~ ~ '1Y'l~ "'" OJ'['i\~ 
• 

~c.v·n::'.. ... r&u, 11 
"\'-'-" \.._~....._,..""-"" ~-.&\o.~ ~ ~ ~ & .Cu.to• 

(1¡5) 

'\"-" ~ \.m "\...\ \:.<2\ ~'<'r<-h'\'<:>Vl&M "" ~"" V'l"\.U>-i'<lo., e• 

'Cl.RJ"·~G:._ """1. ,& 'f'l'-Wl\('("\.V ..,,.......º "'~~ C""-1V) '\ ~- '\c:.\c.S • 'C \ ~ &, 

~\.D-.u_~ ~·..,...;...~ ~"'""&..,, &, ~~ "-.)C.~•V'I ~ ... ..¡...,,..., &,, ~ 

~~--~...,, i -"'!""' ~~'° J .....,....., ):. <<V>.:> &o ~~<>. ·-=\.U,'J,.r, ..d:ll...r.'\:,..c..o_ 

i:.:; .._.._&,¡."' -N l...'-"-\,,¿.,., I <-a.~ '}._., ~-.....e& ,..,,,~- 't ~ "-') ·~'?• """'\'".,._,,...,~ 
\-,cu..ii, ~ ~ U..,.."\ 'X~~..,,, ~~~ ~ ~p · .......... ~u::..~ -"-"" ~. q u.--...... :,.l,,, 

ll\(i) • ~ exv "'º \~~ ~tú' ...>CJ"S'I ·v.,-,&.,_I\ """'L.""\vi ""~<:.r-o.,,"\..ri <\\,,lo:<», 

~c._ '°\"'1 ~.«, .'-.JV-V'-l<'-!_;,OJ_,,~ fu ~"'- ~"l\:..,o'-l:.L~(.,_, \\)._.&¿V\ - ~'-'-'-~'!V\ ~ 

.:,~'"",....,,c:f..r., _.,_,,xc.....:...c~\ 1 \.rv-. ..... uo. • .,.;:¿"' ~º"''\ "'-'> _:::: ~"""'~"° 
dv..,.¡_¿~ J w-. ......... 'tº""""' ~ ""C',,"'1.r.. ~ ~<..<:..'k o "tj_c;:,.U.~"'-1) 

\.e.,, ~ ..... ~ ~ ~ C..4s.). 
"~ 1 , ... 1'. _ ..,__ f L s 1 
''" ~"'t.L..:,v..~t>~ a.. "\U...\. ~¡ O.<l.H 1..1.Nlo. "'-".N'<'\ci' "'""..iui>/"\ '\W 

~..;:, '-<"\J'>C &.o ~<:>. .:..,_,..,~..._...._¿"' \\) -1\J 1 -13- ;;: """~ ~"-º L ~-d,lft 
...e.d..u.<.Jl. o. \O -~ \!\.~ . ~ ~\.0v..,._~ ~a.nú~ &,.;_\...,_..._ . .,._\\u¡ ~ 

~~~ <:..o.. -rt.\~:,,, .. ,,,.J) .......,, ~ .... .:,.,&._,, \cu, 

~~\.!! a-. la ,.,...,. \W-.Ji'f'"'~\e \..<>. ""'"o.N.~UA. <l.N'-\.0 ~~ ~ 
~......,~\... \,J ,.,...,..,(), --.'\. ..... v:.rj..,., __._,..,..,~ ~ ~ ~<>/'> ~~~ > &D 



·I 

'l"nc'J.k, C\Ull CS. \ .:......_.,,_ \ ..J•o\o "'""-'-'} S <.>..N"""~' b,..,, ..JI."'""~ 
ó..,~~, 

~~o .,....&, v.,o..wv..,;\:,, 

~ '?.,_;""~ 

V\i\t l \\cvvv~o.&,,.,,. .....,,,, ,_'.,..q,\k "~º°'':\.,,''), "-')......,v, o.,~,._~ &o \,.,"'-"\"'-, 

LúdV) -\:;,_,"40<-<\.\ • ~ -r'\ _.\_ -\,...~~n ~... ~n u.\., "'\ W \J'.t 
/ 
~ C.~ ('U"<~' 

\.., .. °>"'-'""',..._,,&., ... ...,.. f.'\i. ~..., ....... _...~··'-'••<..X \CJ.. \u.N\<..i.l,vi \ P,c-10; t..,?-.~'J ~ 

\o... ., <.._...c~u....!,"' l~ ')) -"-"' -\.l,.,,,.......;._,,.-,.,.,_ ~ '-"-'"' '''-ooo .,,l., 11 
\ ..;,,-~ ,...,-;:\..:._c...11...q, 

+1 "' i. 'P ll<I.·~ ' ~ ~ <>.l<'-'-~o.. ..JtJJ\ ~º' o " e_ \ooo j l.~~ / 

(,_..,..,...,01 ~ "'-'-'-".,~ c·<.W•º 1 ,.),.~ <\v..t.N-Uv"'<OJ> u.J>n.I'( '-"'-"' ~ .,.,~..,,.&,..&..,, &...S.. 

'\;;. ~) ¡ ~ ""'"'""-""".,~ '-'"'"'"'., \''-'-""\;:l.'> El<> ~~~ ~o.. \ OJ..M......:_¿lf\ \~O O; ~' il.?) 

Uj>O..~O.. ~~' 



4) Cuantización de la Car~a Magnética 

~~c>..o.. k ~á.ae """"'-"'>,vJ1,..U>-'1 O...:...,.\,,._~ Sce'3.~ \..CL» t.0:>u,&u-

<-1.o"'-"-'> &n l\\..:.,n.c. ¡ 'bi E, -4h \.,_ ,,"-o.1'<"\,°'- V--..O.O,.'<•fuo..
1
' ~ u_r..r, VV"-.0\n·O-

~a\.o '1·n.c.u.':..~·._o "':!, ~ .,.;,.. ~ u..J-.rV.&a.& &..a t.aJ"">,,.0... ~.-~,1..~ l....,.. 

~ ~ 
1

. ~o.. C.O. .. N~"'- ~ '-'-""" '1<..,_,-\JV)) 1 &..&.o CU-Jv•~ .~o. ..-&41 

\::..,.\.,., .......... \.,,_ \\.o.~~o.. .. ~ 1k lJ-.J..AN-..t:u,,o...ci...l\/\ 

~'!.\o. \6~ ~ c.u-_a..>-Á.~o..c.i.al\{) &a. 12: 

" • t. ~ • ..... " .'(. l~l 
~O.O.. 'V'V"1 a.._t'\-0. 'G! o,.- O"""' f '-"""' ú cA \.\ ~o. O-O IU · 

/ 

~ \.a.. e.ar< ~o.. 'N'tá. '\ vJ.1:.. e~ 

\ ....,j,_ ~o.,,~1'<-nlW\"c. 

o...\. ~º'"""' \.o.. Q t.v..o.. -

c..:..f:...r. &o S.<lri.-ri:> ~q.e.rt ~0..1-0.. ~ -\"~~ c..dn <AJ<"'\°' ....u~CA. 
e ""'º~.;...,~ -Q\f'\ ~ ._~ó \IY\..C>.C\. vJ-\.._..,,, ~ <..UV'> """°"'º ('º\,, vno9-

. 1 ~ . ,\ . - '\\}\ . + 4- ':)_ . ( ii\ 
~ c..C>"' ~o.. VV'\.0.~""1).J..OA "- • "'-h ~ o:.>-Jl..N)\.l ll't'\llJ'{'l'-0_ ·e- W Cl.N'\01 ~.,,-

""':I \...\ \> 1e_w., ~\ c ... \ e i :.1 \-,,~ \()~OH' '°'u.si ~ ~'(1)"'\.a.""'°' A:"""'¿_""¡a. 
<:>..c..o3:>o.._&.a, ~ V'AJl.N\t.i-v\/\V( -4,o<>'\..,{,_ ~c'......o\J"i.o.~ t..OIJ'. ~ ~~O \;;...,&.;,_~-

"'º .Q.."J"\ ""-~ ~.:_""'~\<:>V\Oh 1 ~ G.),. '\ "\u.Jl. ...& <--t:>V\O~Í.Q.v\~ &, \<SJ) 

~~ ~ """~ ~"!'.\.,"l. o,~'<'LA Ati J>h'\,, ~..-........i¡o CA>'<'\ 

~ x .. ~""' "~ ..JU.U> \, a..J~ ~ ~·!. ~ ... ~ ~ .._,_,..,.,o.. ~or-\r.o... ~ .... 

·...,.,,.'<'<Vc\.i._~.._ ~\o.~ &s:i. ~~O.. ú.ÓV\ ~ ~ <=Ji"'\C>. \/'AG'\\1\6\ta, 

\1 Q._NV'\~ C• ~~.._,.... O.. <:.J>'J:1~0.., OJJ(\(\ \o.» \..& <lL.l'I ~~.J...,, <t,l>e 

..'.,-.n.-.ic:A.u .. t..•10.... \.""- -e_<..>J..o.....,;,_J.,,..,. ~ Se:\,.-.-;,; ~'\V( ~e.v<·o.. ....._,..,....<>... ~·~~ .... 

i\.e <:.."'-l'<~b.. ......,)..i\S:;,,...t.,.._ e ...,..r\.CO~~Se_ ..Q>f"> ~- C::.~0 """'O.~~\.l) 

~ o~ ~~~o.... C.cN' C:.o.Jr"',:,<>.. 'lna..~-~Q. 12. I <..<=>..,., ~ o\:. ~~ll ~ lf<'CS

\;¡':'Ot..k \o. \"' lr'rl'\O.. -<>""- <\u.lt ~o..""' '-!>. \n.. <-u....~ ~o. .:.J:N.. ~ \.,., e .n.t< ~"' V-""-8-

Ñ...\J.c..., °' ~~<:J...;_6\,/'\ ""'.:i<i'\r..~~ \o....h ~o.n ~ ~=cv-.r. Q..i~ 

"' ~ \..:,~'~'-"" -«..:.....o..\ ~"'-""'- &,~ ... ~ k~~o... ~ &., (J...)..o..J"".~C..~\f\ Ll.J'A."'-

~Q) '~<º-;:~~~ ~· ~~º c.,:.\ . 
Un '<:~c:..a..\ "'-'-º~.;,o..\ , ""-'-'-" ~ º"'~ ~ <-o..i""'~"" ""'°'~nJ

\:1..~ ~ \..).N', \J'<'\O""IO~o~ ..:..,,,,.., <:.~"'-.. v-f"\0.."\,~0... ~ ( \~l> .QN'\ ..J. o\f\~ 



~' ~-\..,~"'(°"'"'~ '<Q..'<0.. v,_r,,-..O.. ~u.&o.. &-o ~o. \¡Y'":> l.I 

C..~O.. ~ tlM C<>. e, ¡ ""u.A.. ..ASl... ~ ........,..,_ }j_ L~O """""'-C\V~U> 

C>-"'-~·0°'( 1 ....Q.)>-\.ó... 6.o...~ "'º'" 

Ll~""""~ '-'-""' "S.0~o. ac uv-.N..~lu. ....._,_,.., <:\l.J.Sl 

.<>.c.w...r:>...u..6"' ~ <;;: ..)r¡,..C, ~~vi ~\..~Q. 

l4s) 

'é. <:. <.rA \, i """'~ \o.. _,,.,,\u c:,_J,V> -o. v-. \o.. 

~t..\..J..Jl.N"\\,.,..,,_ C\'-'-"- ~º" c:.o..,-,~'-~~ 

~e.\:e. q,e.>-< <?'-l"\~ '-':. 1 ...J>O .t¡¡>cv-<c:u.,,..,&.., 

- ~ (_CJIMO e,. \,·'""' <>.U.\o\Óo , ~o.O,., u-1\ c..o..w-\"'' ......-00,....,¡;\L...., ~ / -J.. '\'~,'l:.,..,,c';,J v<>c°Ia.<..I A ~-

'l.c:><\.0.~" "'- .,\ ~ \-e. )a''"'"~ ~ ·:. '<o\ ~ , "'º .. ~"\:.. .,,,[vaco..~"""'\ ~~ "f<iv•1a~ 



~ .>._ .L _, • r. l.1!.1 
\¡(' = <..o"''O.'WV">\li &.:. "'~~"' \"::- ..,.. \o. ""'-"<.rrt_¡V':'-"°'- se A.., .. \JY\\J"-'· 

~ O..,.uJ... 4 """·'-'-'0-'-¡_j\I\ .rtN'\ . -G- "\'ºS""" __,,o\.u..<:;__Jt>'N./> \ (,,,«°'-'"'"'"'~ U.~_ 

~.,,_\,~ ..h>c\o u.>-"'-.N"'o&..c .Ju;> .J> oSu \'"'-'-"""" _,._._,..,""-"-"-~""1<1.NNlJá, -4-l>~> &e,.._ 

l \:.i\o._ _.,. ~O.. ._,_..__.,._,,,~4,t:>tl.ci\ti ~ ~ C..OJc<\C>.. \rn.0-<\~a ~~ '-\U-t "-"'- ~C>.f\ 

'--"-""'-~ 1...LJ>.U-C&,,,, .ft-Q ~ ~ ':;: '¡\ ~ ) e 
\:,) ~ z '= ~ l j;. \) - 'fl~ / """""' ! ~ "-'"1-t,..-o 7- VY\t>.•J(. l h~1\ 1 \ lnlf (~Ob) 

~~<> ....,,_,;.\:.._,,. c:..a:>..,..,c:\..:.~........v-. ~ &o.. ...,,..,,\._,__e_;_¿"' (V"lo-"10.w-.o.\..V¡,<-"~C\)-A-'> 

~ 
&o~~ \tv>o c.\""'-"' lo) ._r..c::N., \~ \u,,.,~Nll 

'Q_ ~ ~-D 0 (?.,) ' \_~t.;~ \\.cvvv-.o..&Q/'I ~IS &a 

~""' \.o ""'"'. ~ ~~ .,,_ ~ ~ "~<.,.__!,"' 
..>..o\...,._~ <>--UJ?"\o.k~ l '.'A() - "'º'~"'-'&.o..\ 

(Si) 

"\ '-'-"· 0-..l\K~ oQ.N'\ \.o.ro. 
"'. \( 
'\J-'\~ 

vo..&.o...\ ) .JL.L ~ ~º" 

(S!) 

\-o.. ~"":i(._"'- -<;?'-"-".!k ~,.,... ._.._..._c-&_"\w..,,~ "'"'-\""" E -z ú ~ ....._,.,. <~ti.N , Ylci 

'no....u.. C:..W...<>~u....:..o'""> ~ .Sl.o. ~(,,, ~ ~"'- ~.r,:.\,\...,_,""°' ' 

'\j €~e>~ ~\<\, <-=V.-.0 ,ILQ. ~~ . ~<!>Í\..Ct<' ~"-. <.>->-C\.'rl~C.ü.itl 

& \.o.. < .. A.r·«~.,,o.. \r<'l.C...~-N...\.:.ca. "-'-""'--'"'&_"' ~ce<;::....,.&.,,,..&..,.,, ~ C\~º 'e t?.) 

'\~ \~ '-'--"'~'-...:.. .. ~ ..,.~_,...., ~~~~ ~~o-M ~ -AA-\;.,.. ~. 

";,\ ¡, ~ ~ \N'lO~~ ~O,.N"Óll'>,:U> I ~ <-U...<-~ ~....Ni~ <...OV'\ f O• 

~12ckc.o \cv, ·r<:~cu, &..,, <...C>ll\•~~"' ).._,_,.,.,~a_'l"'5t)o,,-\:._<>-~ ~\o.. \'ie ,j\l"'C:.". 

C..U..~"\i.cct 
1 

¿.e./ 

\Ja, n.~"'~'c.~ C. 
1 

e c.. .\.C..-'2) 
'¡C¡r. 

'li:.\ ~(..,...,loo\., \\ ")\ \.,..,,,~i..t~ "'""' .,.,<\Q, ..,.,;,A.,J 



o\:..a.~c:..o '-o...l> rt.~\<>.1> & <....o"""'~"-~V\ <.o..t<<>-~\:.:c.t>.h ~ o...~J"' ..in<:> -

~~ <:>-N'I~~ <V'(" : 

0...°"4.tW'\.&,. .JU.. ~~ OJ)""°'~n:..>~ C\u.ll. J COV)~O.. <.JbV"\ ~ ~ 

~"'"'o..."'º &.A ~..-01,,~.,.,o. ) ..QJ> ~,:...,.,. J <Jo\l\'NV-.~ <.L.,.,., H = ~(5t-2A.): 
._su.r- &...::,-."'\&, ¡.., .JÜ.""- ~-<>-~ -'"-"" & -e <->-'-•:•~VI (lq.1 o ~o< \o 6\:.. ¡ J ..Al') 

l..J.N"\o. C..OV\51.'\!l.M~ ~ '('{'\.O"'-.i..vN._,_,,,...~ C:\'->-D .._,.,., ~<:l../W'0-1: iS'J \IY\O'iV'"-N"l-\;¡, D.M-

CI::. -...\~ ~á .,._~O-_ I ~c._ '\""-> -V> ~Oo ~.,.,.-.O. ~\.' 'MO""'R-V~ ~\~L\. -
-r ...,. e-1) 

\c:o..x- 'l.!VXl ,~(~ & ~"'- ~~ ~°' (. ~ X.\. 'P - e F\ 1 ""'°'"-'> ..J- '<'na-

~~ ~o.,.~...,.. ~ ~o -&~"""'o..~.-JJ,:4> ~"t:.,.,..f'\O (_et p) • 
~'V">lO.l~ •• ~N~U!>9 ~°' ~~ C..(.".)\1\~º ~u (S:, a> "\ \S? a\,) '-"""ti..,_ i'. 

'o¡::;~~~ ~·"' _,,\_ L~U::i -\' -- X 1 '""\.) 4!.JVY"'\09 °'u.o ~~ ..... ~\...,, ~ 
"-"-'"''l"\....'3:0..~Vl ..J:>o'<l ...rJ.-e>.tXO..""'-<VA~ \a.Ji '""-V•W>CV? "'\\.)...Q .,,}.,..,&..., '".N'> \.co_., 

'-':.~r .... ,,._c&..c"1-h d..~ ~"'--'--~ · 't~\ C.. C.tN"'-~{...,rtM' e.el/'\ \M ~ C-'-'-.<'<.:_..,""-'.., \~-'2·:¡1 

M- c:<VQ~ 1) . ~"" ~"'Lll>~~""""""'-"' c.o.ri ...\.._~~,,. .... ., -(?-?l.. 1 ~"' 
<o"!"'-"<'""-&...,,~1 :k. C~·~ ~ ~~ ~0>'! ~~'''-·m=1..~ ~.,.. "9:_ "i 

J- -4''2.. ,... ...... 
u"'-'"<cL.i "X ~ X · J \::: ") <,\ "'~~ "l ...Jú.?. -D.N' ~";t..,{, , 

\.J.JO>""-""~ \._CU'> ... ~~1...a./) ~ Cu:>\l'o...,.......1so.t.•-..iV) ......... ~'("l.>'i!: ... ~~ &,, \,><>••m~-

>c .... ~ &..i, \c.">') "\ Q.Jr\ll.-<o.~.a:n'Ul &,, \;:.\~\ I <..u.~ -"~ \_.,_., -<U.'\Q.v\ ._,,,. -

\o~ &_o \si) 0 <;¡_<>No..&..o~ &o \.0.1> ,:_~ ~ ~~a "':I ~ "~~º &o ~o.l... ~ 

'rO:. ~ u..J>. ~ US: ~"" --lc..o'-N'IOJ>(" ~J) (_,'-"~ < .. M &_o 1J.J...-.o. ~ l_ .....,_,--.N._\_a.,-.-\ Q 8lc ~~) • 

'C:.-n ~~t.u.~ .. ~ ..Jt '° ~eNc...&or &.. c."""'v.,....,:~ x · J t r-\'-Ul L-0~~ 
a...."-o C\~ 4.>.I',~ e.e.u(~ 1: ...J>J;¿ \...\C>.J.,.....-,.Ó \,-,..__\;__,_;~) ......>,~..._ ..... ......,., "\v-11. 



/\. ... )(. . J ::: 

\J e.;-./V"\O'l. c1.f'!Í.. °'0..Q.-..& <..QJ'\O~'<'!'-"~ ik .A"',.l.J.N\<l.Jl ·..l~_<-0 ~ ~~6 ~«! 

\~ ~l. 1,J..N'~().f> ~ <>:;IUJ(º t.\.~'\ "'º~ ~~ . .\.'1V ~O- &'M<>l· 

~""-~"' ~'-") ... n ... >..N"i ~o., ~o ~ ~ &, '-"-'-°""'~ <>.·u ... .J."A &.,. .~ .,._ ce" .. 

~"'- "'""'"- '°') -c1.fü "''". 
'S ~ \.i,n~"(,.J::.u.rf'\'\q 'm.12.trH ... U,V,ov ·~~~ u>JU~? T-<>\="'-""-\,,"' D. ...,,.,"\¡¡ 

-~<lJb~o- , "S.o.. <;: N'{"('qf'<..,.., -'>-"' "'-\''-" --"'-"- -~.\nN'\ o\.,,-\:,,,,""'-"' \-0 &.. ~~ 

~~ '°\~~ -a.N"'\~\-r..,...,, "-~~ & ~a... ... ,.,u.,tl.,w/,V) ~ 

S..c;.\,-_,'Q ~\°:,"'-•< 'l"Y"\ll..JV\.~V-.C>..&_.(H C~ ~(:_JV,~~'I> &_o ~~ ..J'-'> < '-•'-o:!V) _, 

.....:...~~~ ....&.. ~v...N)~ &o ~'-o.. a.¡;,a:i~ ~ ~ .,_~{~~ "-M-

·~ri\.IN 'e .,;,.\.e, -.u,,. ._>ú) '-JCN">9~ ~ .... ......,.....~ ~ \.\<>..r,_.: ~\\"""''-t:>.M.i:i 
u ~ r ~ _ ec. 'if )"a ..\- , , \... --1 
n = (;... \.,.... " t...m,r'\ ~~c;.rJ..:l:> ~ \...)..N""O_ "->e:.,¡~ c .. a-.,"-l"r~~ ~\~"(lt)•r 

-.-r.o-\ , ~ ""-1"'-~-<~Q c:.10""""" -\.,,_\ ~ ... ,~ S; ._,.,,,,-~o.J.JV\~ ~ ~'ll ~ 'e('?.) ~ 
h t\ ~ C\ 4- \ -'2 1\ ....... 

~"' .\.:i..,,,u..3.;,..&,, ""1V'>......,.. L~~ 1. . 'C...,.., JU,.'-o... "r'xU>.l/ X ~ X. J 
..., ""' 

>º"' ~o.~o'i"'A\.ui ~':,. \..isr.. ~ ~ ...,,,;Ji"'\ &o ')( "",:, J ..he#\ u:i.V\o• 

c.: ... ~~ . "?o.;.o.. "-"""' .. ~ ..si. ... ~~ &,, \\ ~"" \~ <...cN'\t:>IS>'V \..<;, 

~N"\SW\-\..,,.¡ kt> """'~~ &o 'f ~ _..,-,\_,,,,.._ \,..."'-"" "'\.~o ... ...S,. u...&o e~ '°'-sr-.-
\.: .. . -l \ t. 1. ~J. " S!- • +- . U41 '~ ~..,.,... 12-\ O.. ' ·~ai.. "2.. ....,_,,. c...._1...'-'l ~\..Q.>r>o "-.! o.i.,-,o; ,._.,t..!_._~ 

..Jl..N' ~<>-. ~\;"w.O:...~o.. ~~.\;:.,,~ ,.._ ·l...N"'~,.,...~, ~·~~\..-:, ~"""°' 

~!W>.~W "1'<"10'1'"::,c~,O\,,.,. "1<"\<::>..~-vJ1.;_U:Ó ""-""' '<"N>~a:oV.~ I °"'".;~ '(e~"'\ 
•...ÓS.1NÚ'-O> <:> ~'"D~ú....k ~o- u.u.k•<\~,~~ &o ~~:<U! ..:U<'l1}1<~~·"> } tlt(\c:,<, 

...).\o...- co\f\ "4.>V...~~~ 'ne:> ").C>..~voS , 



j 
~ 

f1
'T

5 
.}

 
~ 

5~
,,

..
./

";
 

¿
,.

, 
9"

~ 
~ 

j
;
,
C

-
' 

.
1

p
?

b
D

7
e

<
l 

b 

~ 
a 

V' 
~ 

l 
~ 
b ;, 

j 
i2

 
~-

~ 
P

 
-

ó 
....

 
~~
~t
1'
i~
~ 

·
i
~
9
~
t
¡
 
~
E
~
t
7
 

T
 

(
'l
 

/-.
 

~ 
5 

0 
¡; 

<
 

~ 
s· 

f'
 

'll 
5 

e 
~
 
r 

o 
. 

b 
p 

1i 
'-

t 
¡: 

;;:r
. 

• 
; 

d' 
• 

,, 
, 

· 
5 

. 
. 

1; 
cr 

? 
c. 

~ 
o 

t,. 
íl 

l 
rp

 
f;· 

~ 
t 

~ 
ti 

l 
5 

g"
' 

g 
l'P

 
e 

a.
6 

~
~
 

b 
~ 

g
:'

r.
r-

r,
_

 
6

'°
J 

a 
V

 
v 

g-
í.

 
~ 

P. 
~ 

j 
~
 

~ 
;.

 
~
 ~:

r 
f 

(: t
 

/ 
)'

 (
 

S' 
~ 

9-
p 

~· 
/-

..
. 

~ 
t-

f'
 

p 
3 

~ 
~ 

-~ 
¡11

 
t 

./' 
s 

fil
 

(.
f-

~ 
o-

-~
 

f 
. 

~ 
iP 

~-:-
? 

p 
f'

 
~ 

1. 
[ ~

 
~ 

'() 
o 

./
' 

-¡
( 

H
" 

t:1
 

" 
·r. 

~. 
~ 

J. 
e 

' 
V

 
r s

 
b'

 
~'

 
J 

a·
 

,_..
.¡ 

1 
!!:

-f 
f
¡
h
l
)
}
r
~
·
r
b
 

f
r
r
f
i
 

~l
 

.. 
~ 

. 
6 

9"
 

~ 
')

o
 

/:
. 

/ 
3· 

~ 
J 

r-
g 

<
f\ 

f-
~-

f 
~ 

~· 
~ 
i 

? 
r 

r ~
 a

 í 
~ 
r f

 g
 ~'

 
r ~

. ~
-
~ 

r 
'f 

k 
~ 

~ 
g 
t §

1 i
P 

r 
~ 

s 
r

0 
r 1 

p 
&"

J 
r
-
~
~
/
~
<
1
.
/
 r

f1
.(

 

~ 
¡I 

... 
t 

~ 
~· 

f..,.
 -

,, 
9 

6 
g 

~ 
~ 
1 

h 
12

? 
. 

.e 
s. 

íl7
 
~ 

~ 
a 

r 
~ 

5 
E-

' 
e 

-. 
b 

r'·
 V

 
t 
~
 r

 
,.. 

d 
~ 

t 
.. 

p 
J 

3 
~ 

p 
J 

r a
 r

· 
~ 

p 
" 

" 
" 

~ 
e 

P. 
k 

p 
5 

2
¿

,-
~¡

;-
>-
S 

~ 
F

 r 1
 f 

f 
g 

r 
~. 

É
 G

 
l 
r 

L
 r; 

~ 
~ 

~ 
~ 

~ 
~ 
r ~.

 5
 L

 6 
s 

r ~ 
~ 

t 
f 

fc
,5

 
-

3 
~ 

í.
 s

e
--

~,
, 

~ 
~-
? 

J1
 

~6-
1' 

~
r
 r.

.-1
 

>:, 
f 

~ 
e 

~
ª
"
i
 

~ 
.
P

 
~
t
t
r
c
 

· 
;, 

?
f 

.,,
.¿

1 
~ 

~
I
Í
~
 

!
;;

_
1

 
· 

'(
f
e
 

~
g
º
r
 
f
>
g
"
f
3
r
~
r
r
 

3 
·r

· 
rT

°
(}

?
 

t 
sf

e.
.-

<
i·

/&
>

,,
,.

 
e 

3
.
t
~
 

~
6
 

i 
.
~
~
Y
-
P
Q
t
f
 

~ 

n o ::
i o 1
-'

 
s::

 
O

l .... o l:l
 

m
 

m
 

1 -1'
1 1 



Apéndice A 

'l'é.~ ......,,,\o._ ~....,....,'\¡_ ~"'-l:>CUY'<O\~a>\ l...>JY'I ~~ &.."""'°'~º 

~ q,,,o~....._;,_~ ""'·"' ~ c.~'~ 1.1 ~0...--- "'V-1"'\tl:N'\;....,.¡ \c>J), ~<"-l><Q/1~-
c:..;...,,\n)f> ~b~\..ui <.:~. ":l\ d.c t.\.~\ 

\_o.- \ ... &sic.. ...cu-. c.;c"'-.. ~ '-"-""<>- --.~~""""--\o..~ ~A l&"->~ -

\o'«>- ~ \.:,.,,, ~e.\ ~""~º ~le) ..Q."' \o~ 11..o ~&l_tt,.ctf'> ~.,,..CLM

~J..s..,. • <..e"' ~~'S.1 .....>J. e.o"" ~e.>-r> \..,¡,,. "'~~,u &.o C.a,,;"'.;..,.¡ 

~ \::.(Z) '""::, ~ C:,D\'2\ . 1C_ "'t.o,nt..u1 -lL<> ~..-o~~ "'"-l.>.D.c..J:o'l"-/.:l &. 

~QN"\-.J~~ .J.i:<~ co..&o.. <...>.J<'O fu ~ =~~<U ~ <OJ> ·U'N'i.J, , 

C.O\['\ ~eN'\ \\.>..N\Gul:>~ <;;,.~~"-" • l?,a.l>. ._,,.o\.,_,_~'r<l.J) ~ ..JW>'l.i 

~ n;¡\:,~o.. ....,,_,,-\-t>..N~ .... ~~C.:.....'l'\o..~~ Ut:W\ \a_., ~~ cvr---\o. OJt,vW,) bc...~Q/'). 

~0-"10- ~ c..ov--.\m:..v ....).. oor¡,e.N"'-~ ~ X~c'.LJDV\ll./) '-.i"'\·u~~v~~ 

·~0-J~~<u..V.,,<..'-'""~~ \o_ \;.,a..N'"' ... \o"""'°-1:..:_d"'- (._l,. ,'2_) / C\'-'-" \.\(J..JVY"\CV•"'-''IVll!>\. 

'N\ llo ~ Ol) / es. '""-"'"'().. '..o"' ~o... .. 6..~~ ~-;:.o 1 ')(.. =- o 1 ol = E. l<.-1 l.. Le . 

......,., ~"' C::..o..\:...,~"'-"""'e\ '"'"-""O.. ...-o'\o....c.·..J,..,., ~.,,.,. v..,.,., ~ °':>...&., e.). /\ ·..o.b\<>.. t.A..-
~"'o.. \.,_ Ó....,,o.JWll \\o._¡vv..,e\ ~'\ .ll...,V\.P. ~ "\A_,._~..Ot ~ ~~"'-oJ) &:, '=. "-'> 

"'"""- <-\'-'-"~"'--"'''"'""' "" '-1(""'-"Nl'r "'"'~ • ~1..>-a..~o -~ ""'-<~\>~<>..N~I ~~~ 
\o.. ·~°'v....:.._ .• ~o.. ~º' u...N"C).. "v..-o..NV>\o~ ·~\JI <>:,'V'l'\W'f~ \..l.c) · ~ G_.,·..io...\.o.."N'(>\ 

""-'>~ ~....,c.\u...~ <drl á ~~ º"~ ~......,,,., ~\\o -QJv> ..SLQ.r<'-a, &.. 

\o->-!>,~\ &.,. --x'"'~<:Á..<LJ> ~ ~ &,.... Sl.o.. """~ "<~~A:e M l 1-l' 'X.
1 ~/ )-::. 

M l lo 'X. ~) 'N\ <. D o t.\ , ~.e · / 

l "~)I~) 4- "(=::~º_';,~~~)" 
lA-J) 

'C. .,,-;\::.."""' t.v> ...s.. ""'~&.o(' J>.a. '°'> ~ ti.>l::>"'Afl """"\ ~ "-"""'~ _,,,\J. 
0-......Si....o ~oc-



') 

' ~ ... 

- \\ ~ J ~ - ( ~=' C'f; 

C..ov-r\p \C>..h ~~ ~~ó.cLI'> &o (. ._be.V\ ~~~ <N>N~ 'v~ -

~~~~ J ~ ,_., ... J._;..~'I;:_,,., ~~ ~~D3 ..aN"I E ~ ~"' ..._,,_ -

~,-..,,,.·._AA lA-~) o..i&,~ .Jl..""< \.~v..c&vi i¡; ~LV> , ~ ..... ~.._.J,&, \..,.., <- -

~N-.U.N'"I~ &<.> ,,..\l)~ ..SV'oS":, Uf.) - LO<'.\~\,,'.) 

'tJl'21 " 

~\ l?, ·. 

r.c.s el. 

o 

o 

:; LO~ el. 

:: ~eis 'X-

-= '""¡_,,le 

~ ... '> ~CU> ~..V-rN>N'\~ ""º ~º~ 
~ O< '-o-\OJ'<"\\::i, 

;e------------ . 
~ew~'~'~~ \o. e<.>.>..1:>.<..U:fvi (.\, i?.) 

c. d 

c.., 
(_'a 

~v~NY'l\!. ', 

-;::") (.,¡ :: i 

- \:, '!.\11) % (_")<. "\. (..,-::o 

-\- 'o coc; 'X., ("' f c."k-::. o 

(A-3) 

(A.::io() 



~"'- .... ·~\o vV'.P "?."'- c..c.i..cJ..,.., ~ ...w~o.r> '"' u...>-0-Únn>.h ( .Q.J.n -'\A>. \ """""'°' 
~v....Js..o.. ) ~~~ l.,..\.J-N>-. .....».o\.u....;_/,\I'\ ~ ~ ~O\NV'IC'.i,, 

~~ .,.._.,.\..o""'1.J') (J\ - -.:¡.) ..h..ll ~C>J'<-ú' )o"""""-'.,.., __,,_,,,., .S:io.)) .,.,.:._ <'; '-,:,.,,,,;,.~!) '"\:r.v:> -<.? •• 

t.._,_o..<J,...c,"<'\Q.J) o..JV-1' .J~ ,.o_r..~~cf./') _,,o\.u..<i...R:i~ : 

n Col) - #. 

·~ <\ (.'X:) 

im' d.. e 

~ <. b) -=.o 

·-::/ ~· (. \,) = -#.. J rn-m' ( b-1>) 

(A.-%) 

..::/ 

&..o.t\b \\SI) ... ~1.,0"°'¡, #,. -'><:>"" ~ka.JA~ o..fu.r. V'><> &~\.MQ~ . \:_"' 

\"'- ~C:..~V\ (/l.-<:)c:..) .J>o~ ..Ar> \.,.,_ -.QJ)._,/~ \o '-""'\......'-:.JV\ '-<!'\-.&.,,., .....,..,.... A 

º"'"';:.~ . ex.,,, \.o~~ , s...,. -"<:>\.u..~ ( 1\ -<e,\ ' &o ~ .o <......_cu'. ... v~ 

t !'.\-"'\ \ ~ .NV'<' 

Ó-o'-1"\~ ~ \o.~.<:>Y &, \J'lo'f'{'<"CJ."-0,.o..üJ,V) -'".<l \,.,o., ...D.At.....O~'-~ ...Q.1'<'\ ~<:><'<"'O. -\:c:J.. 

"\'" (1\-io) c:..o\.1v-.u..&.o -'2.?1..<>-~~ <...o'-1"\ ~ ~"-.V:-:,o uo"'\"C\o.~ ~ 
\.<t>~ ~~ &.o \M~ ~ ~ ~l. & ~(~) ¡ .e C.U..~Ü.ÓV\ l~--:\) 

~\\o..¡Q.. ~.,.c._ ~~\ ª""" ~O.. Vn.~4.4J,\I) ~l..<..c." &.o \cVl 

\ l.>J"\ ~ ... ...._,.,, ~ \~&...r.> ...QN'\ ~. ~~ 

c:_._,"''<\\~e~ A \r..~.,,v,~o ~~o..---.;:~ ........ ~ ~~ 

..QJ..n ~ ......_,, ~ ""'~ fu, <m "'\ ~ '-'J~O.. .:.U,vw; 



" \-\ 

"::.<> '\r,C>..fV"> ~t.'""'º·i;,C'..l \o...r. ~~o.~ -"-'""' ~''"''~ V¡ -:;: 1 ::: '(Y). <f.,..,, )UM -

c.>-olNh &.,, <:i\11~<>- '\U<> ~~\,"""' '" -~"'-~ -~"'"" .J>oV\ ) ..... ..,, ton· 

C:.Q~.;_ct. I '°"'-'"' .,,_;__'\"'-"" \..._,.,.,~ ~ '-1;:'<1>1,,,,~.._ 

~<t:>'1'1&.i ~<!>" ..V.o,•~N"-'~~ C ~ ~'i_ .r>ov' '-QJ'.\ ~ ~ &, S)..._ 

~(_,._ "'"\ ~ <:.JJ.-~&..n,._~ &...&- \N'>OVNlM~ ~~ &o SI_., ~.,~u-&..., 

'!,.·, ~..-v'>UJ<Y"\O~ ~"'~°"""'&.o--. \~\o.co' .... "-"'t> .Q.)..J' uoo•&,.,,o.Sa./\ 

~kt.<>.I) _,,_,-n~~~~ '-',l.J-ll. \o.. ""'"'-'-o.e:..:~ (/\- \7.) "tovv..o. ~'-.))-

~~~ \oo. \o.....-r<'O (A--:{) u.V'\ -p'l ~o.&.c ~º' (1\-b) 

\ ... o. -q,<><>v.,<?..c:<..'....l\I\ ~ c>\!v<<>-&,,;f. ~':' """º~~ "'-"''!).v&cN '°"'' Si..... 
~"-.,_;_,J,,., "C / ~.-u.o.~ ~ <:.o:.>U&o.ww. &<>!\ ~~~a./) ....,)'\,,_ &_.,_&,. ~of 

~O~v~-=:>'l. <;.C..,..&,._..:._,~ '"\'-'-" ~"-'' )._ ... Mt.i..tl<"-•'.> (.,(,1t t°) "1 ~O• ""'\C\I.,,~ 

\.~ .. '-'" J:.o,w 1 ~ m') \ . .N,~t\.,.,_ u.&ie-? ~ ~ ._¡u.<:.c"-.afvi ! l) ~~·"-·">

·~Q.N\ <>- -<U'>""'-~ & '-l.N'O. -":_u.Ai.~ X&,q_ ~ Lo~untm~ 'l M 

"""'C>VY'-QM~ <:>...N\ '\.~ '°~ &.\ v.r.:.. ~ . 



~péndice B 

· ~ 'CVC..o. ~~ ~ \o~ .,,.,.,'c.,_,,¡e__...,""'1NÍ,\o .,,,.,J,S~ .. c,º-?i."' o. ~"" se -

'\......,.:.~.._ .,,.,... ~ ~b~u 1\ ~ c .. cM\,,o..-rnoq "'\u..<> \o.. ~,v...,,,,"\o.c.i..Ó<I"\ 

0-n \m .. ~"-'""11<~'""" ~ l&~Q.ko. &e\..\<?. ~ O,."-'-'(<:> E\_:,) -'V"\ \oOYl<>o. 
~ O~Q_Mo.&..io~ ~-~t.>..c>.'\....,, -...A':'., 

..,. • o. 
·'"' "i. = -t al{ 

+ t t. ( c.ot (~e;;-¡¡ + scl <-'/!.) s~ s:}:'.. + .,,~ s'li <-1--t- (,«:el<-~<:>'\{ .-(d.c~)srcil ~ 

-1; f.tcd..(~S'l!'-+ ~cl.c.ll)cc,ecI~o:. + l(~t'6·-sc:J,,c.C?S'¡¡)<¡¡;<(c'X.1 ~'l.} 

~t:>V'"\ ~ c. e = c..o~ e ' se = ~ \ \f) Q ) \<:>.. ~cv<o.~ ... ~"' ce~ -
\"º'1'1~-:i o..\_.,.. & .... \;~'-~c.. _,.., ~ '"-~~ IT ) .AJl<-c..Ul/J U.) . 

E>\. oJ~ ,-1! c&t~e>..c..'.ut.'l\LJ) ~"" k&:u.. 4.N'I UN"\ ·~¡:, &.q,. 



. L. -:fl 
Mo'i.el'> .,,..,., .....\. ~\ ~~.... "'\'->-ll ~&.-.~ \.<.s../) ,...,~o. _ 

~""'-b \,~·&\.."-"'~ ~ ~ l!>\;t ~ !i.,,,..v-, 'f...: I 'I.: ) .J l ,) •-'>C:>\f'\ 

~~o...~\ii .o...qu.i-.vo...~~ o... _,.,.._~O\.~ ..G_N'\ ~ ~ 
'f..:_ ~ °i'(. ~ll.N'\ \.o... ~QV"V'i'\O.. 1..>..AU...~ ~.JI c;c.1--..;o ~~Vi "1 J°( 

JJ:> \.o. s .... u.rno.. ~ vn~ t~~..&°' c.-&.O:J l.i. ~&.J. •.:.~vn ~i.. 



,A.péndice a 

0 ''-"-"'tNv"">eo<;. \.,._ ~ ~i..b-n l. '1-1 l "-1 [ e 1) <>- ·~ """°' ""'"'ck.< o.IY ~ ri! ~-
K.N"\t.l.o. \.. 'IL1 , ~~o..-.,.,....,._ 'i 1 "'-'-'-'-.D."'-'=•\/) u , .., cA'-VV'<-1,t;>J't v-

\_()./> 'f'<'~u.t) ~ .... ~~a..c..V..ri ·~&...ü.~\.v> ~ "\~ ~ 

"'°~.:.....::.'l'-V'> ~ "'v-,..,.,. ~~o"'1lf'> ':>O L">l .....,,.~. &o..~ ... ,, ~"' 

[lc,](SC.) . e-L <lJ"~ e:•l3..r~ e-.:11.r, \ ~ m)::. ,i;.t ]~ñ'l (J.~a'} \ 1 m) ((·1) 

.';...,,11\~ ol,~ "\Y, ._h<:N'o~ e&-,°!:,~ &o \:.u~ ; J-.. 1 ..J-¡ l Ji ~lo, 

'\.~&.t,.....,.. <k\ ~"!>.~<<>- ~\ .. \e U ~~"' se (3) j ~ dH) "1 vY1 

.J>.o\f\ ~ ....._¡_~C!W''-' <'.\.\.:.,.u. &, .J "l. "'\ J ':¡ ~~,:j¡-"'-<>--""'-CLJJ'I~ ""-""-\e,_ \,.aN' \ \ VY\) • 

\j ""°' ~..-v:.L.!"' ~u_~ k __._;;X,_<>A "IV'°'~UI'> ..h..Q µu'& '4.J>~:., c.ci""1' 

[i ':1--](s-a) (L-'2.-a) 

U11ts2.) ( (,~b) 

~\. ~'--'-""'.....,, -.;:-ro~-.._.., k'&.,r, ~l.JJ>. -.J>o3.:..,, \o.'-""' -.AJ::>-\0-h ~LAl.l ...t>o111: 

. ~ ~ 
1)!.,,ml-~ 1 -(?,-ll.)-==- 1> m'(Vl' lclp~) K-sl 

k·'t) 

.. \ >( l \, \e. \ ) 
1)~:m, la.~'6) ~~~w.~ lt\~~) =- 1 l-) +m \a\+1) .u. ~i -J.\ 

X l \, ~~ ~ ) \ ) 
m, mt -m ] .J..\,-1>(

0
m,-11111ld. ~ ~ 

\..<..--.\e >..--e C.\., \..,,\.- - l'óo •Ó.a.\11 ) 

-i.-----------·",. 



k-"l) 

...,,..,... le- s) 

\t-Ha\ 

'/.. í l \, + \i. - ~!>)~ ui _:__h - ~eH t~?. +\'!> - t)~ u,+l"l~)~~~-111,1r~ 
Ll\,-\-\,+ \?it~)~ l'\,-HY'l1J~ l\,-111.\1.~\i-\-'IYli)\ (1?.-11\z)~J 

\...o. Sv..J-.N""IO. .J>ol"<' -\:.. U:>~ ..r>r_,I.,.,. "-' . .,&...,,· 'C.d>~,0.:,j.,,\..,.J\ c..ic"'\º ._..,.,...,~ .. 

c)...d"" ~ '\'"' ~ "'-"'°) "'-N"'\.cl.N"\-\u, ~ &-\c.~ \OJ) \'-'-""'-.:_C>"'-'/I \M'\.:.·l\~_k\ _ ........ , 

""'-c:> ""1<\c0.w<V> . e.o"' \o. ~c:.c..i..~V"\ &, \<Vt.1- ~~' ~ <.o..X--~-11"'1 
?.-\ -""""' ..eo...'-.,,. 'C.. ~s c..oe \'-~~ ..A.Q &o.~~ ·~ ..... ~ ... ~-. c..~~ 

<\\...l.D 

m, + m'l. -\ '('{)\ -= o (C-llb) 



(C.-\\b) 

(c. ·121) 

(C-1'3b\ 

\...OJ> ~.\c...._~ """"'--\,.,.. ...u'-~s. e.e,.,\_.:..,,_,.,,\,,.~ "'\ J.;..o0 \o~ ww-~ 

&(' \no'\o..._¡_¿.,,_ ~ ~ ~~.... . J.>Olf\~ 

(.C-l!¡bJ 

~~v-"""-S '~<-<.t....:0""2J'.> "\vJ) -"'•~\a.uu_,., \<t)> "'~'-'-'' "{_(_-'"2) I \~ 

~6"',·~ "'-">\~t...D'> """>~""-" ...ho\.u....:.......,......r.. & ~ ""-"-'"'-"'-~"' &_.,\.a_~~s..111 

(C-ls) 

d~o l~) -= ~ (<.O'!.~) le- H,l 

\j ~""' (.e 1 ~') -= ~ 1.)~ ""lcl.~~) "'i \i<'(O<{l) (<.-!"' 

(c-1e\ 

(C·il}) 



(C-'20) 

~=- ,::olí~\Q) 

~ •:: 'f' lr 1 Ol lQ 1
) 

(C-?si 

~-é?S) 

U~1 us) { t-'Zt¡) 



~o1 Ls+)a 

l?.1]\~it,S) 
t.?.i.1 lC.7.o) 

lc-31) 

(M4) 

l=t~ \le~ \V>'2M--ta._ -

1.,J•.J> ~O\/'<\~"'\<¡\ cil;! le., 

\'<"( Wl.;\,D;. ,\., ~C. - 'H) 



le-~) 

Co l. é w. lt\>-<t>') = c'll t;'(ct>-~'J 
.¡;¡,,,_-oo 



J.pénd ice 1' 

-4.r.> ~"°'VO./'i~o..,r<\te l',.DV"> ~\'QJ.:t¡ <''\. ·l,;,.."-JvV> \c'lV'f"\O..C.Í.Jb'N.)) ~ 0:>,<~C> C <..<); 

"4N< ~.-a.J> -\"'~".._,., °''-UJ~,.,,., "'V"Lf!J"'\,..""' <\u..I.. J'-.11. t.•.v~\. So.. ·.__ -

<>,,"-~~.,._SI 

~oV'l&...o \<:>.. °'-'"'""t,~~c0 .J>Jl.. \~.,. c. ..... ~a ...J><.J,,,. ~ _A -"Ll>~<>..c.<.a ~.,J-

""""<..:o ·~ ~o.,_¡, LIDO~<>-~CV> (? ~0-&D/'I ~~<>IV\ ~"'-~ ·.,,~\0_<-1,"-11<\QMto 

~°" \.a. "'"-\..,_¿._JV\ 

;¡ = ~' - d.. 

+ '\ ( 'X. + ..i) := b '> \11) 'X. - \,
1 ~ °'"' "X:_f 

\:> to~ i( - \:! tos 'X 1 



6(\:.5(01) 

al b' "X: 1 CI') 

(,,,,""""' '-'>-S> "'1"\~°';10. ...J:>o(.,.""--~>~ ..,'3. ...o.J>~O..t.-°<X> ~OJ'{O......,Js.,.;,.L'?J J ~ ~~~ 

~~ ~ <...\\-~) '-'1..-'> -~<:n d5.. ~"'~ ~\'\J,, -~"" ~ -nJ.,.-c 

.,,.....,.. _, ..... \ ..... ....,-to.. ~~"'o-.N'~ o..\:..... ~"",,,.-~~ ~ ~\::o<>:,.-o-.....:JV) . 



- ~ • ,.. " r c•r< 

",fte ferencias 

[al '\-J, Pa.v\i .- The mht>rY>l>'jehleUo> ,Jat·(H) '!>-roup .- "°-•o,e\.,,.,,~ dQ< ~d.C~ 

\t...r. ~..,.~ ... ~ .. ,~ ~l \:.o..inc\. ~.l.\'2. .-

\.\ e""~~.,~.,\,,vn "º"' ~-o' h\.:"' · \.\.,_\.~..,\\,,.,,') 
1 

i~G.S, 

(~j J. \lu1'~v.,, T" R .... p..._,,,,,.-.};;_f,"l'lfJ o) fht Lie d/5J,,., ~.f //,; h.unog.nnevs 

Ga./t'fe¿ 3rovr o..«>cf f&u rc/o.f.ovr fo ~ "fr<A~..,,fo.fi..c11r "f 
Hit Lo.Mf, .:./,J.,,. ;- J. D~ M ... ~. \lh~. 8 J GH t !~¡,:¡.) 

[111 .J,0.To.\l/'Ao.VI ·~ Sre«o./ junGho\!/. A~rov¡'1Jito.dlc ttproa.Ji. W,A.. 

IC-.~º"'"'.:,.,.., , 1.-.. c. • tV e.u> 1\ ok 1 \\1 au 'I ak ~ i '\ <:,~ 

[51 \r.J, J. 1-\o\W'AVI r 1he o.S<Jmfi.Íic Jorwv:> d} ~ Fa.lflo juv1cfto>'l.f: /1,. ><-

p ... e1~~h,,..,,r }w11.J1,.t1r .,,..,J VJ 1~"1M «•ej/;1.úv¡{¡ .. J SO(l¡J 

qnJ [;(.3). ()....-,of\, o\1<"-~,, 52, l'H>Ul)G.q\. \..o. 

\, ..S..\'-oo,10.\.!.._ ~ ....:~ n.i~J • ....&.:, .,_,:,_U.,,-i> """"'-''~ -\,.~<A 

..&o. .. \..o-il ... &v.. ..._:;.. <>.~<>"-">," 'C.0\. 

[61 "4.?.'W. <;,.,,.\-\r~'.. .- """<.1ti1., ~""Jf1'ci~.vii1 j",,r fhq 9'º"f' L=ccJ , J, el 

N\.o.~ . ~·"'~· ~2 ) ~C\ ( 191 !) 

( '1-] "· \: . \\/\ese 1 ;-- 11- e /,·cd':J 1 e.r rVlM>-/;,, ft..cr1f "J 1he «:•a,,/¡ •IQ1, 1 mor,.,.,,/¡¡~,~ 

C\vw' . . o\ ~ 'n'"I s· loo, 
'?.1-S (. !."l1o 

taJ \V\, ~O.<.<.>"l UM& <e..C.. "'11ck ; º"' fht 'j-dr>CH\I .¡¡,FtH'-J .. ) o0Í/1J/orlí 

Jo•- f'<V>ficfe., wdf1 sp:vi .- , <l.11111\. o\ ~\¡'\~. 'f 1 lj¡,I\ {\'lS'l) 

(.<)] M • ~ª"'º~ o.."'b L. C.. \1A.o.~iv..ol/\ ,- fv'/v/h('ofe tnafrt-.' <1/<1Y»eVl4 o/ fJv 

fre1m,./o.1zo,., ofe>o.~r .~ J • o\ tJ\o.\\\ . \>"""\'>. 6 
1 

tb<O(!Q{,S) 

\.loJ V· A. ~oJe r ~ n.,L\S ¡ \> )'ó . !'1S l 1 '135\ 

~H1 A.. M • ~ u.<e\OllY'OV .,._.,..,~ \J, S. ~o~ov .- 7 he lo.e vil? <J'ou(' ar o. cly114m/c. 

s.':J m m<!.Tr~ <J'"'-'fl o) ihe h~J""9t>VJ atil'l? .- .;;.º~"~' v'vi"\s . 

.lET\" '2.~ 1 HS U"iG.G) 

li~1 \), ~......,°'"''ti'\~ f .,.,o.JI~ J 0 /.,J,/e "°"''Ío.1iv111ic maJel •J fª'fi~, 1rwfh. 
both . _.,.feche ,,. ,,J ,,, .. 'J11efr.: cl10.-191,• .- ~"~~· 'f.ev. \ 1lb, -l<tOO(!q~) 

~Lt:~. i :.· .. ·~ . 1· 1 -'.:~h~>\l~ 

~. ~~ 1at' ........ -



t.l'.S1 li. J. l1~\..v.r. / Y-1. :i:. W .,;_,,\,,r«j'" °'"''~ !\'\. \\·s'-"~v.r. ;- fY!aj neRc cl1~ 

<:, LJam f,·1a./ío'{} C1.Y>J "'-''j"J:vr /Tlo11>e•·1fuv>1 • ÚV\11 • IO) {lh\fl· 

s "5 J '203 (lC\bC\.\ 

[it¡] H. \J. l'Ac 1"'-\-º"\,, o..vic!¡ A.. (;.,>•><>ro':. ; De')"'"'"c~ tft? f/x- p•n«><<' oj 

" ma:Jnef.·c "'ºnºf"le ;r, o~ Mo.-\\.,. Q\-¡'\f. H ,rc,q¡, 

(.tq:¡(l) , \.:.~~ o.J..Luá,, ~ "<'<>.1W..~(ÓV1 u::rl'>~ '-""O.. 

~().. \..áa. ~ ~~.,co:, <>. ~º~ C'>.N'~yV' 

'"""" -w*-e ~o. 
b10>.lf' IJ.wory ""J i/J' ºPf /,,;,,f¡.,.,.I fo fhp 1 vanfvm 

tn,.J,6nlC/1 ,,} ,,,fomf<:. spet/; ... . - Pi e.o..&,. IMiC. ~<t>ss¡ Nl!u> 

'\a,\..i_ 
1 

~t)SC} 

(1"1 \11\. t=.. ~ose ,.. El emeAnf. ,., fheo111 o.J ''-'"')vio.,. rnorneyJ°fvm .• ~ ""'" V..\-.~ 

O...VI & 'S.o"' s. 
1 

i:vic' í \ ')G. ':\ 

fl1-1 P. io\N"I0.11' .- IJJuevv><'<'J <;¡ vOJY>t,m iluo1') .- A. j_A L•o111 -~~~ \>\J\o\1-

(_IOVV'o~OXV-') ! ~ "1C ~ ~ <\ b 5 

on /hr f/,eort <>} 13..,_.,,J }v>1<~>1f .- C!°"""\,.;i\.ir 

o..-\ """' \.\ ,¡,\,._.,,,~ 'q,""" ) ~ 'H'l 

L\.9] lt , ~c.e\-1:\Jv\<\Jll\ r- 7o6lv, cJ .m'fé!F"I frnft1S)"rrrv> ,- ~Q.\¡""'"""' 'N\o.J'<\u.t>.Myl. 

·~..-o ~e..:X l.~º"''"' 1""" o¡\\\v"' o\ \~ tl,, no\...., '3'\ . -

~ tlJJ '\..,Ji_ , ~~ Cov<1..u.) -~\~ \\;v\¡¡ ~"""''V"°") 
1 

tv1L j i<H!\ 

l<ao1 l.\ . ~O..~o..M /.1{'1u,,, frO/l c.M1Je.vi f;.f /.,vid.,_,,,.,,, :- ~~.,,.., ""'°'"""°"" 
c.,.,~>.;. ~<U~•~ ~ .. """" .. 's- .,,i\·~, .. 'G .,\ ~"'C."'..no""~'1 .-

'N..c: r,,,o.. ...... - ~,\\ lóoo~ c.,,""\""""'"'\ , S:-.n(; (\\._..., '\o;\q_,~O,'.lVi~ 

\..'2i1 ca. Pu\'uJw-., flfcdl.vrriAf¡.,¡ m,IJ,,J;, far f~<Júw>Íú Á.ca.~"""tc. ~....ui 

'.!>:~~._\ Qdv-_~ I ~"'-" '\l)k I i %e, 
[2.'t1 ~. 'i'f\., \"Áo.r.:: o..V\c\ 'A ~..,,"' \).,_tk_ r Me-Í/.,.,,&,, e'/ ÍhtDAcJ f'l"'J.1 - 'Me: 

C:.~°""'-.1 - IA.;\\ '\),ex">~ (.,~"""'l , 'L1c.; i '~'3 


	Portada
	Introducción
	Contenido
	Primera Parte
	I. Las Algebras de Lie de E(2) y de E(3) y Caracterización de las Representaciones Irreducibles
	II. Las Matrices de Representaciones Irreducibles de E(2) y de E(3)
	III. Coeficientes de Winger
	Segunda Parte
	a) Traslación de Multipolos
	b) Átomo de Hidrogeno de Energía Cero
	c) Aplicación del Formalismo de la Helicidad al Problema de la Colisión de Partículas de Spin
	d) Cuantización de la Carga Magnética
	Conclusiones
	Apéndices
	Referencias



