
'• ,/ 

,·····~ 

Jm~ · Qr .. ph~&ic~ · Is .·. ~· ./r,,J' . ·!l~fft.~'i+#} . ·• .. : ( :··. ~ ·: . 
_.·~~"' . • "~ . - ··- r ,. r,"· .-. ~ .. ~ -,. ~ ~/~"',}: <\):'.\ 

froM· W~icr e~f,i1s·'~ ~.~. ·;~,.~. ·,~?"'.:;:,, .. 
-------tt ....... 

---- , . . . s· . :,,. ... ,. •.• 

. ·,. :~'.· :·{Qt, :?sjs~etl\S . h~("t:b, J bj ~~.~t:~!,i~~·:,._J : ~p~r ··:· :~ 
_......__·. -""""*, IL, 'yo"f r lis · is b{ e_ ve. · r\.\_: ~: -.~:.uc .. · li: .~~e··_ it. -;·.:;r:cl1~eU';,:}Jf '·tt",~ . J : ~· , .:v .. ; ~-,.. ,,_,. ;;;, ·,;~,;;-;,,.:_.;., 

' ., . -
~ - r, ... >"' • ,;.: ~.·.re.,.·"\.,·.-.. ~t 

"'htck coAhil ·-rvi sM~J~;~t·· · · :, --~ ·: 
. '~ 

-~- .. , ,-; 

i.i::ff>}' .\-~(" ' 
_;. ~ ... .i;?;lf 

____ Oefr~il~, lrive11 a c~~~nt1;tiC111 'f ~:'_~tl-O)'f4'} t,. 
'+'- .,. ' . .;.,;,' ·_,...._..·.._,. _.... ---....:..... 

U,' · ~r..i:ip t;: 'M. ·a• r,i~:di~~l0'\711 >v,~§r' ·i,,. t•:'::: : ::. ___ .. __ of_~ 

-II - · 

·. ,,3P~t J ' at\ il\~l\l'illnf . s.,bspcif 

______ • 

1 

s~spke VJ $Uc:k .f:Ll 

-w~w 
,,·•:·.:; ,,, 
··{-r ·"',, . r~ 

·<;,:s.;::·,;;_., 
' -·'!. . ~;,- ·' 

·" ~· ,;.- .J .. 

. :1,"' . ~~. 
•. 



-

J. .... ' ~ • 

r ,., .._· ,c,: ~: '° 
' ;,,I. '¥· 

,-

G+,e'\ 011 i'\ 1~i' 11" { sJkpKr · V\J ~ V , IJf t'Vt ~· · '.7.:,, • '" ·· .. · 
,_... • r,. 

.. 
-~~-~--11 f = G- ~ G-L Cw) bj 

•, 

_ p [~) CIAJ)"' pL3)CwJ 
. 
I.(. . 

f (3J ~ pl3)fw : W7 W 

p a ~~br~p"w,ta~O'\ or p. 

j_ 

~-·, . " ·'" 

t'verj represc:rJal<~ f, G-~ G-LC{J has 
)if .., ,.. :r 

{o 1 1111l V ~ ,iw11riaril sobspc,ce.s , Sg ·• · ·. · 

v,1 cJI .fkse ii\'11Vi6'1l s\lbspac.ts l.. tk re!ult-:3 
. 
S1)hrersel\~1l~fQr\S tn~illl , • 

' ,-

" 
'• 

l~ef\(_efor{k !el G- ~ q L·<'.' 5"°"P .J V 

111\i~e- di rf\ens i ot111l vec"~<T :ip o c e. 

:;,"'t.l_f 

-.~ 

. ... 

' 

. ' ' 



- --- ........,.__ .. 

- --- U OJ11\iliQ'l: _,,. A revr( se_til'a{\&\,'· p 1 ~ ~G-!iVf):;jJ, j'; :'Cr 
. _J2 . . ·.: ' . . ............. ____ ,.:.;... 

1·s rtd,v<ikk , if , \J ~:' ~QS,':, ·,a ,f\<>fll~x,i~\:<· il\i?Jf1~{?'.,;~:. ;;2f:·~,, : · ~,, · 
... ~'j.. : 

... 

-- ~\Jh:space. 
~ ----
-- ---

_ . .,..__ D('fi"il {Of\ . \ A rel'rese11latlQl'v f • (;.f~-G-UV} •.. -::'"· { -_ · 
. _.:·.,;, ·~ ;:,;..·• 

- -
w 3rd -w' are f\011tn"'~I il\'l~t?llf shb~P,,c:ts--< - :.,<\. 

•J ·:~ 

_,_~ Otkrwi~e il · is i/\d~~~P~~~b/e : 

-,.,.. 

' -
.. ~ .1 , j '• 

-- ~-ec-~·=c;=---=--· ~---.;...,..:....--.--...._ ..... 

LeMfY\a - If·· a 

' 

· Proof .:.. Ob~iovS. ·· fi\· 
_____ ___..._ ... ...,.... ~--:-~.,-=--

........... - -----'"= 

c~V\verse . i~ .· nol . Jw_ lljS ,b,i 
1 

~.Jt J t_/ li .. 
Li ( '.f"'fl.s G. -

I 

,--,. 



• I 

-~ -~·-.11::?t·?_-';i)::{~i_'~::: .. :;·-·~·:··;~0:r :{·;: 
• ,.";', ' C ,· •• ,.;. ,,:.;,.,:::.,:,;_ :: C•,.'i;: ,-.,. 

-Le'('(\W\-,. . - .. A · 're' . p'. . :. ·r~·- , . ;:,:'~~· ;.·'L,. t0.?\;'' '~,l~'.; . \ ;:,·i~il.)t· ,·,; ;,~;:> · ·. 
! ._10 __ f:J • ·lr · -\;r C ;/ , ~ : .. ~-~.;·> . . - -__ . ~-

. . . ' .· : . ' " ' . ·. '. . ' 'i£1/'::,,, >,,.i ,, ' 

;[f_ ,- f?" is 



I. e ~ ~J rtd ucib le rep of· ·(j-'< is , Jc<.O"' p o,a bl~ ~; , , •'i/i~Y:;~5,,,.,,;;t';"' 

----~·~ts-o-· . - .- -------~---_-7-:;_;-'.'-,1-;.~/ ~~f-·~···-\:.-,~-;f-;: -·t~r~-~t -/_f_~-j -~---/,-,j-.-
·,:.~ ·-' '· t~_,t-:;,.;·. ',;i. ~~--- -

. ' -· ' ' '. t( .... ' ·~ f ~~ '.:.fit¥ 

------- red11~1b\e .C±,;)· J;coMpas<1Ufr:_~· - , .. ~-.... ·---~:~:~ ........ f}'-';: _n; __ i-'~_}' _ 
... -

~· ' 
<; ' '2i,Ji~ .. 

Not-; ettrj: 
·- ...... 

fK. i; · i~m~Q~b,Je{t-t2 __ '(_· ____ 
• ,'.• :•·~··,ci,·1·'. ' . . 

... ,., 
~ ·. C oosi·i,,. .. . 

< .. 

.... , 

f= . JR ~ 6-,~CIR'l.) S'e'l'h ____,,....,, .. .,.........,, ...........____,,·----;Y _ 

p }H ~· (: ~} - ". __ .;_·.;·: :~_-f :··,:, _· ..• -Z:: 

~ .. Not i~'s e '.,-· •.. ..;· 

3 rep: . . 

___ I p(s)p{{) ~ ( l ~} ( ~'~) ~ t:· .s;J ,:,il~il1;,·;{ l .• 

~ 

. ' 

----,-1 ... ·--~~~~-==~ 

- ·· .. G :)(;)~·(1:~~1. 
.!c-, ~--

___ ·_·._rf~e ·_ X -~is 1 

• 

~i·) ·· ·. P __ . · .. 
~ 
.. 

. . .~· 

-~ .:,c-



, .. ,... ..., . 

c:.: .. } ..... -.....,..,.~_,- .. ~ ":""-': J.~--~-----
.? 

- - ' ;~ ·.,-,c, • ' l':i.f 

·. wh!re . w' . ~. ) ;orr.e "'ot~r ... i/\~'Nlt subsp<'lc; .J' s~~' .:; : •.. l .. 

. • . ' ·if:: t . . .. .• . c.. Jc :/~ ';,;./ C • •'s . 

· · ' {h~ rep .. is- ,J dccor11Posabk / · ~ 
• 'c.t' { .~ 

. ., 

~---··-·· 1ke ~~?ble~ is k~ ra CoMp~efll~ .- ·' · 
., . 

Sl)b.spllC.f . W' i~ mi,pptJ k ilsclL, .bj·_" Jr '. .-: : 
' ·-

( l .f ) ! {R 1._ ~ \R ~ . 
f . . . 

w' 

-
: \ .;.. 

'··_> .. : . 

Fot a~ . unik3 ' ~'r thlS . pr6bleN\ Col\ t ~ppr2 r: 
:. . l'. 

·~ · l-a k W ' --='. t~o · • be . {~. &{~°:}""';/ . · cdtng!~tileiit' :} 

- W.L -= . { V <v >:):~-() ·1//v,t{w~· .. 



1 .i-.· - . .:.: 

_ ' . "---'--- -·-==s> . < v.J , p{ 0 \ _. \f,I > :,: ~' 'vq f c!l· VJl.V:AJ_:_''.{,, '. · 
. J' "· St'f\ie .. W;;- ,i\v~iribl ·C _· .. _, -,., '· , 

... 

~ (_ ('{~)f V; w>,=:z o ,.~f ~.,{·WI' w: .. , {: · "' , .. 

=> 
.. 

-----

-
s\(\lf 

, 

~ was . ~rbi{r. .. j ' !; 0 .• it ~f '; s; .. , 'itc. ,,;;.·,. 
\ . ...... ·, ~<.:... • 

.. ~'> ~pc~Jv)vJ)'=- ·a \:/hrG-) w~:- \fJt,\ 

' 

~ ' plh) V f W1 ·. Vb t Ge 
' - t -,. w~ 'So_ 

I \ 

_\S_ fl\ '1:ao~t _ f8a ! _ . --,----------· ··_. •• -;----...--

'". ~- -·~;:~ -. . .---'.-.. ;;, '.. .~[~. ).;·-~\"~' ... 
:-·s..,, .•.. , 



.,. .... 

... 

... 
; 

·~ 't.... . 

\-

-.. 
.. , ... 

' ·-,;._.. 

LeMMa-- . \f f :· G-__ ·~ UC_ \ .. l) k: cY _(J(\J~)'>-~ r,~---(:i-l-_:.,:_-.:,::-
H '."le , • k, J ,b ·-<. t. 

~ . - ~ . . . .. . 't' •·'\ . 

~. ,,~ '.:- J' ·, _'.~ . ~,.. . \:>~- . 

p : is . de~o«-p: -a:~\·r ~ p ·:1~ r.ed~cib\t>'' :, -c---

--
Proof - - - - -__ ,___ ; - - --- . 

·-:: .•.• "I ... ·- -

F 'Cs . re~vcible J .fl--e,./ {~re· i~ : 

~ .l.. * w~ { OJ. 

i.s decoMpQs.Jle · .. 

- __ ..__ 

...... ~ .,._ 

·,, 
.) I • e . 

'-So ,,,. 
. . :> -

~··· 
-

-~-.. .:~ 
' -

~ -- -----~--~----~ 

~'1 --·. -



> - < 

' ~- ·;,·.-.,~..... ·' 

"- - :"·.:-·:.:;-:>'.;:_. (.-· 

:L;,,-'1\/\_ ::a.- · A·n··'J· · c'·rep' P· .• /J ~ - /' _J . 1v· )'' , ··1~s-· }~·-~/ :tt}tL{;·,,;('~ . }!~,. 
------- ~Hh1\Q .·· .·· _ . • lJ ' -~ L: : .· CL:/ · .. ;;C,!F· .. ,. 

. ,~ . . ' :~. . . .. •. ·. '.':~ o:.::_ - >~:- ···,.:· 

··it,·-~t'(' (,. ,.: j:~·':f 

----dir;cf ·sVM of·; fi~ik/j . ~, . i~dttQM~s:t~·-,:'.fii\~1t1f 
___ _, . Pf'oat ~/ If · p i1 il\Je~-o~~s?>b le ~-~ .- are · J.5~e~!--~;}. :~~-./ · -~ · · 

r ,J'.. • t. 

Of~erwise V :: . WEBW' · f~ 11bi\{rivi~l ·r,}~1h4'1\~;t!t'.1r 
,D ·. .· ·.. -~- •· ,h' .. • ' J. ::-:: : ,C ;,,;::){ '}l,~~J: 

s11bSpt(t w.lW' s \/ J S0 f . ~ 7F;'l)"~:..;;~'iif..f(:{i 
"" ' ;.:'..:·::·' 

~p-·. : G--...:, &L(V'J) . _h~s _r-Jf C \ .,,'x,<c··')[ ·:,. ·'-'· tf,J .. ;~ ;Vf}4~:::~ft.'S: . ~ { "' f 3 • ·Vi '-: .· · ~:;;:L", ''} ;' 

~, : G--~ _G-LCw'J k-.- :a_~- -- p'~f,, pr3:rtl: ~-,~~'. • · 
- ' .. "' : "'t .. ~ ,., . ..j:' 

. -~~ . _, .• ,-;. _;_ :,,,~~-~,: 

iAde~~~M~p~Osc1bl~ -· ~e '·it~}~k~j . . · 
. _, ~ . . -"'·'·- . 

'i, . ·- .>):,:_.~. . ~-, ;\ 
.... ·/",;; 

____ If_ {J . ar.J 

___ _... ~!her~ise repe<1C -lhi~ · pr.<>ce:!1
~ fa. treak~tli~~{~ ; _:-.,_ 

---.I . . -· ., ,,::s.,·-\,,.;:,. _,, 

---· de~Mflos-ab \e O'\e ~) ~. ' Stf\Ce . diM(w)j ~itri{\i{t?:1~ ~ ~ tu , :··: 

-. , : . . . , . ·: l:g)i{\r)::·"', ., .. 

----+'' ' J iM V {~;s ' .· pro~esf •. r11uSl {erfl11Je . -a Her ,} ;;;~,~:r~:r!*:t 
m~~ . step~ · .. Wnli"q · • / as --~ · ~-~i+: di;1J'.~~;\tt 
·of ·. ~d@rnnos:bk re~s. \ ~ --' ., ·* \ :Ifii~lil'};1;?'' 

·r r ·-J 



. ~ 

\. "'" l l t r.,: ... ~"" ~ 

l> ~.:: ·i;, ,,!<. ~ * J·": 

l 

\ •.. 

' 

Lemma :... . Ai\j t.rA-arJ rfp f' G--,) urn) ...... · __ 
·~ -

is a direA sllM of t~11itel3 rr..allj irt"edu<ible , 'ii,., ... ::. • • 

rep~. 
,. 

Proof - Appl~ · th! pmloo.s lem'N\2l -and rtk 

-r, N l N/ .1 f 
l r\\)5 f ol\d p are <.1\t ~"j t~S>-

tiral/~ red<k il\lec0Mpas1b le lYlihj rei,s/ 't~se 

-are i rred<Ki b le hj 1 I\ e-ark er I el'/\ YV\ ~ : a 11 · 

ii\ d~ caW\pos.ab le [/1\i~"rj reps a~ i rred vdb le . ~ __ ,_____, _ 



• )' ~:,'· 

"", l'i:/ 

Now J t'ne ~i11ishr"j iovc.h-
its; 

" ' ' 
ii --..,.. ,.,, , 

,,, 
t.i •· -

l\eor~M l - 1f G- iS c~~~c{ J ~ -a~ rep 
~ 

G- 4 G-LCV) f~r, proclv<~ 
~ ! 

( 

if\~r ' f: is on Of\ 

V y,reseNed bj al\ p(~: v~v ;, thus ""'k.i"j .'I( f.:.« 

,. ' 
< 

p ir\io '3 t>'\il-l<j ~p. 

PNlof - L~~r. ~ 
,, ~ 

• ..... 

.,... 

1

1\.ieorem 2. - If G- is cQr11pac{ 1 e,lerj '"'F 
. .;_ .. 

p =. G- ~ G-L(VJ is ~ direcl stJM of ,·mJv(ib1e r(!p>. 
, . . 

Proof - 1kre i$ 2111 l"t'lfr ~V<{ on V such 

tkJ P is O (Jl\\hrj ref , $0 bj ';\I\ e,.r her ' .. 

I 
!etlli'l11 p i~ a J;re.l 51,)r(\ of irreduab le LN1i~ . reps. ~ 



P f f - -rt 'l\f - // ( l • " r 

---- roo o _ lr'toreM l '.'.::._ \J~t ose 'iair VV\t1,.st1re. __ 

I 

G- I\ -o compicl Lie j<'O<IP J l~r~ ·-~- ·"--~-~ -
-

me-a.s\lfe /"- OIi G- ; cal !eel · .:"" ·~ • 
.,-,, I ~,.~ 

. ,,,,.· '•~"' 

i4: B~el '\ 

Vf\tiv( r ·~ 0 
0 

. ··: I 

l~ir r('eMVf e } S\lC~ t 
-i.,• }. 

1) ' p.r,,b,1~; ~ lS a litj r11eaJur<> : S i dr-[_'Y "' . ~ . : :. 
JfG- . ' ·-

. 
,. 

~J r- is l ~fl- ii\ v-arf - 2111l : f f~)d]'-(3) = s fC"-3) ~~ 
~fG- 'f(r -~ 

tor -all ht G- ~J a II ,il~J~~ k f G~ c . -· . 

:s) ~ 
• ii3\..~ -ill IS. ~r(~l : J (C3)dr~)= S fC~k) drf:3) 

~fG, j6 (;- --- _ _ 

f()(" ~u ~tG- ~J 3\1 111te~f'bb\e · f, Gry C · ·. · ., : ·. · · . · 
f ~~ 

Proof- See 11 baol OIi f'tle~ore {~~ l t' · l !="o llMJ 's · 
~f " ... 

-

ReJ ~?Jlj~i i. NJ.~: 
I~ 

ei~~er I J £ 2.) (Y t)c! 3) i's -· ~-~·- · 

, enQv ~ .far lX\\ Vet\tSS, 
I/ . 
/} r. ~ • r ___ ----..;... ___ .- ----·· ,_ 

'· . 



. . 
--:~,. . ,:;; . :>/.;.. '+· ·'.>- ', 

.. 
.. ' '.".; 
"'· -· . 

:t' •':_,' 

1-· 
: { · .• • • • 'I< • ::~ 

,.. - -~ •' 

- ·. .. . . Now ~ II/~ a rep ,e~, G-~"('"!1\/:) . i 'k~ . ;Cf ,--ji:?t.....,.._.-itf .;7 
_ _ _ . · . .. · ~· J · • _ · '{t-:; r . f: ·· {,i ~ / · .· .. , 

_ _ · 1'!. &Nip.i<k J · l,Jt llj. ,i!)Y1E'r , p~ch{ <<-&'§ )); Mf ~ :' ~· 
. · ···. I V MJ '\m~~ 11 °'~~ . t~ · ~'°~ \\ .{~ l~~ / 'i'r~ ~~~-~ ' 

ll . . . . ' ' •}•;/: . .. ' 
_:_ . . if\~t' 'flr<du<l. . - . , :.· - -. ~-~ ·-,~ ~ . ·" ___ .,..._..;--_ 

-I·~ . ·1,_ Vw) - f <~ plhY~ ' pChi'w '» d~~,· : .. ·v:·iJ'V'. :· 
- '- - - J - hf & . . ' . . . .f . .) / . . >· .. "'::. ' . ·. . ) . ,{:: · .. 

-··- .-.i.l• •• 

.. W~trt> ~ is · Ha~r . · t~}rt>. · · ,(heck, {~:r ,'~}~? ;, ,~\ 
• - • ./~--;, • --~ :;.:,, _' ft ... ~,. • • ~ .. , • 1-

, is M il\Y\~r pi-JucL N~Je 'tLl t · i; p;~NeJ t,j ' ;._ . 
....... . 

p<§ v~v · ~Q( ?Jl 3t&_, , , .. ~~ 

< pc~}v1 pcyw) ~ S << pCh1f~YvdCh)tij)~~'fO,) 
; -~ '. . . n . ·, •· , . kl W : '. ' · .. . ":,,' .: .. ' ·· 

. .. .. ,.____. . . . ~ 

··· .. ·~··· } (< rth3J\'(A·3}~~>;t~T~-
t~.,. ·l l . . . ",. . -.: . . . . 

.. ·1't.H .. :: . . .,-·,·>, -~.\ .. · 
~ ,: ,.,1;,, ·r ~ ,,· ~ ,,~ " 

. · ~ · f . ~ oCh}v · i~J"~ ))' :J_" ~;:;,t ) )" - · h ,~ f ) .. x··· 'j•~ri ·.• 
- ------· . . f . -- . , - . . ~· · .. ~ ~:, '.. >~_.,;;~ ' \. ~ . 

- ·~ -c.-:- ~. < v ;w) . . . : . ·. .~ , · .. ·:'3·:--- ,,, , 
•JI. ··-~ . r ,, ,·. 

','.;: .. ,_._.._. 
~;;;,· ,:;.._ . -~H.-

... . ' :·'.\•: .. ' -~!·' : "; - ..... 

·- -
-

$foce, p(y ' is i11'1c~:b[e ·· MJ pr~serJfs f~ . 1h1s~t' ·at f ' 



-··.,}> 

'r 

·,"\ .. 

- . - · . >it~ 

proJ",t • ~· il .· fa v~ih,~r : Jh~· f': G'~ (e:)6\J7JIJ,r,c ( 
A . ·,.,~,. ,, . ._; • • . 

h ''ll (.N\i~ nip \rih(II ewe ~~ ,, \/ ;i11t;\ .~ 
.. ~.; '· ,\'. ., ,:-; . 

\4i lb~J ~e wi{k ~ . :, .7 · as i h 1~e/ 'P~JfJ\f/ft \ 

--
f\ei<l cbllet13e ··· i.t lo 

Lie & 
-~'T- ~~ 

-

-----ff- r,f ,-. . Thi.s ; k · bee'\ · JQI\~ · .f~ '°e!F \o;.Ji~R,,;i_:L. ___ ,f:·:_". __ 

-----.--iH- L,x, jro~ ! · _lh;, 
" - -

c lass.ifj il~,11 hj f}vt;cles. 
~ ;~i -:;2;/·;'.)// :~:;t,jf~;,; 

'>'):.: • ... 
...... ~;, ,;,. -..:.::.~-:: -·-;,~;,:,:;;,:"< 

our 

___ -;:-·it· · l="v -ar.3 'j = o? { r 1/ ,t;·:, ·, 

-----i+- . r,p 1 "MJ . t~,se , -are aU" · its 


