/?c,mswh;fc'ah f/ew/;, of a,{y/émic Jraps £ Lre %Mmsj /4
7) (asimly element 4 C'O/h/gyft /604(0’515’1‘} of «9{' & 54 ~KepS.
2 ) //l//@u/d o Aaveeriste 0 /?/afnfaf/m ’f/eag a/ (53{ _
2) E%O)’cSMZZMIOI?: of Sl i1 chavadtenstoc y2
4) Complements.

7.0) /@’a}o.

v/ Lectuve 5 we Jawe &/asf’%co/ {4 f{m Ze %WS/-WMLZ
rreducibls ;z?o/e:mz‘a;é/am of g]::c\?{ /f) w char F=0: ‘L%;c ave
M) = ggm'nf [Xj’x”},.- (7"), ne,, w /?O/efm‘ﬁ{;é/w guwen o}

e X, HXQK—JZ’ , #9679)(.

756/% we wtl jjaLw ot &/&y %ﬂ/fe ﬂémszbﬂ@/ //?Vefm-
betion of SL/ rationed /7)’55&'6:;5/0;7 of SE is conp é‘t‘aé
reduiibl ;4);/'1/»% our oles O/}}gz//M of These /’e//ffch'fa;f/a/f:

77) (asimr €lement
//f/’e /s & /Lm A/wenzfal obsevvation:
/90/&51{)0/7 - The elemnt = Z/ [ L he 2fe e Z/@] ), Lasimiv e/emmz‘/
(s contval.
/DVoo/: Z{[g() s je/tem/feq/ § 6;/}/? So /s w“y/ % 0/66/t
Z};C]:[A,C]=[{C]=0. [7is ir Ctf 25 e

L /aﬂl, e Con mo/ersvfaao/ ‘Ll//r mvf Pore Cp///c?o?{!-m/%,

~we'll db Bhs in a liter Locture. NMw we zy/g’ﬁ C‘fo/&/al/e
7]



‘he Com/o@fa /ea//ua'/i 5‘19_

%Z) f&/mfcs/md 6lock” 0/{50/%/30;/'{/0/2
Led |/ be a Pute dmensional //y/amfmf/on of 37"59! (F)
for ze [F, set GH# Ve b 1‘4jefzem,&'zm/ Ergensprce Sor C
with a{’dqem/g,&aa z: VE={veV| A mro st (C-2)"v=0F
We have V=B VZ Th /a/fowwj, /}/gwﬂ'f/oh descrbes
zcF
/ﬁ}'o/oerf/e S p/ 'f//f a/ecoﬁ?oas‘/zz/oﬂ,

/%}ﬂaszfmn: 1) AU Vs are Zgg%mélm&fes
2) I Vito,Hen Z=Fn'tn o some n70. Moreover,
Mb) 5 He an% edui 8. constituent of V' A suid z.
oot 7): This is because s antrl Gl as .
2): We clain Hat C acts on Mb) 4 4 scelar '
Tt ats b, a sceler on Min) 616 Cis conoal EMB) is ivreducibls
(Lrer. 712 &n [ET0]). To com/mz‘c 2k scaloy, Say G, St viex" So Yot
/y:mg ev-o. fene cv= KI/= (i"A 4 r foe) V= (Z/” Z+h) V=c¢,s= /;%MQHL)
fow bt Ucl'cv® 4 Z/@)—:w’mado/a st U iy medaii 64,
ie. M) o some n. Mote Hat 2 is £he onley egenvalue o Con
U, ie z2=C [=2nin) For each 2 thenes at mortone ne 7, witl
Zhis /rz}m‘?, 2) fllows. a

1.3) fomp@fe /eoécc’//ﬂ'?‘

Here we prove (z) of Thm in Sec 12 of LeHure §
2]



77& CASe 07[ Cg’é/ 3 7ZM/C§ to ‘54 a/gco»}aa,rlzz/oh V < ?V ? M«/ /%wnl[/o/;
in Section 12, we 12 dluce '/o/mm} Yt |~ /U/n)m/'y[ V= V?/éy

Zoansn < Vadmts a Altraton

L) @

)  fo3=Veve. c vy ng g{';aﬁre/os w. V(iyyﬁ—ui’/w/") # 4
First, we claim K= oo V. Inded f V<l isa Subrep resentetiy,
‘f[w 7‘3’0}” e aéco/ﬂ/)mf/an V: ‘?K o h/g{]ph‘ S/pacr:: We éau/c
K= )y, # ) -
S%‘z‘m} Aen ang aw; dom M), =1 we g6t { =dm M(‘)f{i > kzdm
Led v! Ve 2 basis in V,, Igy ﬂ.O/aoﬂ‘f/on n 5@ 1.4 of Jeoc %7
we have ez/f-o) Wrn® 5;3 (1) o/ﬂc/mﬂz//an in Sec?.S 0/15653 =L
Z/@?-}WM /ommwy/;;/n A0) =V w 14!—91/.‘. ;% (3) of ot /Q’?o’ﬂ/
An) fes Ele angue f)ﬂuﬂze Amensionel 7@{[{”2‘ ﬂho// & Sec. 7{/ “hs
j’uﬂf/en‘f oM () So ) >V 74%10?5 fﬂ//ou A & Zmomogp//)‘m
Me) =V, donte it & @ Crsie (5, .): MBS — U
We claim 1tss on /‘SOMOV/I,W. Thx <o (), dom V'=dlm M) so it.s
Wazg/ % Show Chel 70 (s Sug’evfn/e_ Let C- V/dmﬁﬂ From (1) we
dedye C=0 But 4hx o &) C alsp adnmits & A1 ttyation w. successive
/Uaf/cﬂf_r M), So C#0 = G, #0 7]6/::7/&/& =0

The case of S Lt V be a rtioned /ﬁd}’cfeﬂfa:flm View Ves Fopre-
Sentation of 3{ . 5 whet werve pram( a[l/ﬁaog,,we jef an (Q{— Oneay
/Somo};p//sm : —=> M) ®.. . OM(n, ) for Some Y M E 7/7/0. But £he
/(/7/2‘ hond sids s a rationad Kep'n p/SZl, A} Thm 2 in Sec 13 of
#__fec 7, L s Shy-linear, in patiadas Vi [Mt/éfo? peducitls.
3



Z) h//%ocyy o /\;Urc;en-fxé/ans of ﬁ! in Chevatenstic O
Some CMSE?cwzc& o/ 7,/4 &/zzssi %(d}on:

Pl’a/JaSZfé'on: n;& a 74};/7.!& a%m;&mq/ f(/)’exﬂ‘fﬂf/oh V 07/ (S’l we have:
(z) V=@ VC ,h//ua 4001,[5 Oh VC' §,i,

é=n
(i) rere< DI ter f< D V.
¢20, IS0 , ;
(i) For each (2 He perators e V, — 1, 1 =/, are
ZSo/no//aA/Sms.

[root: —use coxq/vﬁy‘fc reduci ﬁﬂ‘&i} to Kol Lo
V=M(n) and Lo Check é: Aano!

Fem: Theoe ave 3 K% ’L[ec/m‘futs ir He Sfuag of /y/esam_‘«;f/ohs
0/ (emi )5/};4/94; a{?d/ajc jma/s b4 Lheir Lie ﬂ/(jdms. Wo have Seen
bt of these, {/? will spear 'L(/roaj/aa‘f e course.

1) Af}/esf h/ey/rf Zheony, /aégég,, Sectoon 13-16 of Lec 8 &
13 of ths tecture.

2) .ﬁeca/z?oosif/a/z o Yinfinitesimel 6'/04.65)" /o?:/?, Sec 12

3) /mffjar/‘cd )ymf&z‘)} com’n;, Hom fa/c/haq Lensor //ooémf’s Hat
We e Jm‘f % See.

3) pe/reswzzaz‘/oh; o/ 3{ in Lhar 7
fow tare [F of cfa/aoz‘mrz‘/c/ 22 and set g- rgé//F). 7Ze yo7ion a/
ﬂ/j est Uej/‘f 4o {@go maxes Sense . BB’ c'/ Zite 7/20 s Wot an araé/f

However, we have e Mw;} cruciel observaition:
41



Lemma: The clmets el F742 c Ula) ae artned
/0}/007[?' we need o S 4ow Yt Hhese elonents commute with the
jammx’for; e of Z/@ ) This 15 Aone as/%jgmw&; Hom Sec 17 i

Lec X) f}j‘ [€ 7”] =[[3')]=/07//-//4~/1+/) =0. e rest is an . g

In e wext Loctuve we wtl elaborte on z‘n/:::e eLoments moye
concptiadl,. fov now nite bt cach of €’ K24 L act on every
(reducible Lonite dmensionad modib {} scalars 2o be dented %
L0 0 and G2 N, 0,8, I facd A ma/ﬁ//gé Lhere is an
veducible modidl g s Z‘V}'né (see e cmf/e/mz‘ Section) but
we can reduce 4o e Zgﬁemu,ﬂ Valugs and one ]émlé/i
~(440)
"(901)
(9,4 0), aFo0.
We witl elabonite on He reduction m H next Coctive. For

now we with M"é{‘z"— f/e:c 5 cases,
Lase L=0: AR A /’7}2:6141%;&'0/45 ere Cmm‘{} M) (=0.. /0-/.

Poof: Led V be a Z//g}'/th amly boted ?‘ the centrald
elemats el 1l 424,
Step?: W:ﬂ“‘ ) acks by O on V. So V=D Y, If is the

_]X‘C’—é/oﬂﬂ-f/ﬁﬂ% /01/’, 4 7ZL element € acts g; R ﬂ/?ﬂaz‘ml‘ gnemx’for.
5



S/ncc CK< /[emm in Sec 1.3 on /ec &) Kere. = @/Vﬂ/{ere)
;\’ﬂﬂ‘él/ w. €vs=g AV*JV /r:omc Jéf gesm/es /V’O

Step 2 The Vorme modids, A(N) = Ulep)/2le) (6 h-) 5122 mases
sense, and 1)82) of Pap'n in Sec 15 of Lec§ fold ﬁ/m
cullar, 3! homomm - A(]) =V w U PU. Nite {Zuf Since //:

central, £80)car)) is o sbmadits. From - z0, We ser o Z Sactors
-f/ng/ O :=aW/F0) enown as the 5{1 Verme. modicty,.

S‘L‘ff3 LA U, b He cmaa a/V ¢y A[J/ Then o elemert
s, /a‘) / ) form a besis in AU) & 4/0‘ (- ZI)U‘ From
heve we can analyze Ho Submodiles of 40) similar
whatt hes done Afor Ho tsual Veome /zmaé«/es/ (2) of /%/m 7
Sec 1.5 of Lec 8

: _40[“ is iveducitly f 2—‘/0/ G 5) and ﬂ/zz.‘r e unigee

Proper submodih else. This submodity is Smﬂ__[ff_V/\I ;l<5~</‘/).

Sf@ 7/ e ‘L[Lm/ﬁ}'bcao/ as in Section 16 of Lec 8 The detyits
are GAC a5 an . |

Fem: éﬂ( A) w. /rl.sf/-/ (s ot co»u/aﬁif&ﬁ reinabt.
/456 J( [00’/) 1 ‘L%S CRrRSC wre 4&w¢ (}’/’?S &Z/ /cwe a/mf
5]



/?’00/-‘ :Dq/nu é’ﬂ) =d[/()//7/,i/)d(/l) We can M%ZC fn/cSe
L) ~mogleLles Simiterl, <o Steps 3 ¢ of 4o previays case.

: 51_4()\) ir redud bt #/(ééf: NMoreaver, very ieducitts
Z/@])—/hao/w& M/I/%/'/R;fe({é ef/ﬁ%, //17 /5 z}o/har/o . 2o one
of A1)

But wnbice whit weve seen betbre some of AXN) 5 are isomo-
phe = we clain ') ="(N) < 212, The follny
loim Gt o5 an ‘s /}’ow/ A/[oni, Ll nes of £he /Ol’oo/ of
2) of H’o/asfflon n Sec 15 of Lec &

4/A+{2[)\=-[A+z)1f>, eyﬂﬁgfo (help ,/../-z})

Ths gives & nonzers /ommar/ﬂ/um A(-1-2) —27(4) Wwhid factors
41H-c7 #é’(A), whh is an ZSomor//zjm be 6oth /mM ave trveducibte.
And Z/ A+ % -2 Hen ey %’”4’(1’) _Z;m@o( [ acts 0#é1a)
;f,lzhf /@/ﬁ C 4 7,) and ,{/ﬁ) =z¢l’z+ Ve 1= o 1¢)=-2.
This compﬁyfﬁs #e /D}’oo% ad

B

o LE 2 FNOS and 1,1, be Fhe ro0ts of XP-x-a=0 T
D) =800/ 'DA/J;), =1, p, we exawfg e poinise /70/7-/‘50/»10/?/;1
(Iredudbte Z/@) modules amihitated é ef £ 4 h-a.

4) fam/o/emeaz‘: p-cgﬂferg central. reduction

Defintion: + B £e /—sz{cr of Z/@ ) we mean Zhe ;u{méqc/é’m,
jmemfeo/ /d‘t cffA’”%, /_F Denste it /J ZP'
E]



K

e Led SO K)e [P 1?, the /a~ce14fra,é Vedudyn  we mean Yo

d{f%}’&
U = U Uy (-5, 424-0, f21)

(s Mw{j%m fecause Lo geneators of He GAE ineed we mod

ot ave certrll. and so & é/f /d/e«j (s, o /Zw'é /—S/o/co/ )

7ZL /n//ww? /}’0/03/1[/% a(eSaz/es /aszc /Wo/oeafze; o/ zﬁ

3”0/)0512[/0/4: 1) 7Z¢ jeﬂcm;fws sz//% /loo/,%o e yg’ea/ le. Z/ s
/ :o/y;a//oé/c % A ﬂ/g]eé}’ﬂ_ of faffnamm[: in 3 vaviables.
z) ﬂ@) 5 & 74& Zf‘/ﬁoM w. Basis /756”’ w. Okl me -0

So 07/ Yore p’

/9’00/-’ 7Z(, dwwz‘:

L7 (80 (4PN o ™ (7)™ ()
woosk, Gm ! A k6.7 20 Jorm 4 basis in Uloy) ~ z//;/ are ofTaned
From He FEW dasis é ‘ﬁ”ﬁ’”} y J//?/'lz/‘/-a?ju/a/' Lranstormation, Nite

Gat el JP4 1 are cntnll, 5o ()= £ 5 Ro (1) (R24)5 )™
B claims fllon €Z

O

[o}'a&ag: o Z/'Xf/)g #féff :
Becall ot a/egf tntvid hement as on a fim'te dimensionad
L'//ef Kd‘t 2 scelar ﬂi: jIVeI VaATS —fo a z?fwfrm
Ly (Ulg)) = LL Tor (2°)
iso classes af . dmil irreps



la//w: I}'r[ Z/X) gm/co/s into IVV#( ( Z/@)) Vvia COM,UM/ig{ wrts ’L%
P/Jz}myM) sm Z/fr]) — Y [and S0 HLe Oh2ge consists of all 1rveps,
wlve €” 424 FF at é /WJQJ(},/{W&ZM/Q,

gy fomflag, 2 # o3 so _Z}r(Z{f);éﬁ So unbixe tn char O case,
‘fzwc a@re un fowzzéaﬁﬁ Mﬁ/gz ﬂ —/'//795.






