/p?resm tetions of k{j’&é/’ajg 7S X their Lie A,ZJ&JVQS) X
1) Hansh - Chandra [HC) /'somw;n//sm for e couter of )
,Z) Foof, stected

3) ﬁm,o Cement's

1.0) Intvo.

F:aly. closed chuw 0 ficll, -8 (F), Z:=cnter of )
bod: Describe e alsebra Z ond wnderstend its action an A0N),
and its unigue ived 7uoz‘/enz‘ L0)) (Je j ) 4&/71; bhis aésmlofzon %o prave
Yhett *64/&7, Hnite Anensional NG }’\'f}’cSwfajflan is COM//M.l&j reducibte.

7.1) //onzomypizsm Z —U)

Jo describe Z we constuct an x/jofra %Momo////‘w Z —’Z/g' ).
Loter well ser it /y'wf/ye oo descride He /)majt':, Jence aésuffﬂg Z
This %ﬂmmolyhsm wll alss be used Lo destnbe ko F ats on AN,

gfcrzﬂ 74;' od= & - ‘j’ /c< g 4/0:/5/1/5 /’oo;f) we write /-’“ J“ ¢, Er For

itn-t, A=k, Emw I s o 5, ~all /wm‘n/c #0os.

PBW Thm: Z/g Jas asis /77{K /"7/”/ /7 [7)
Jet B i

o), hence b, acks on Uly) & ad: adl)a:=la] (xe} ac 2.

: ) is e weght' veotor of weisht Z /m -k; /5 (hnt: Y xeb

a, {e Z/[g) have [X 42/4] [xa]g—r 4[;( 47)
7—,



Ms we defme a Mep Z 1—9/4[ Z “‘?Z/f}/) f Aetmtion HC, is
e sum of ol monomeds in e, Capansion of 2 in (7) 2‘4/@1‘ omﬁ, heve 4 /5.

E(m/é fbr C={//lf4+2/aez<5{6§€) = /{CC=Z//’+A

/Vofc 'LG/zd[ KZZ /W/mmm,/: 2 Z% {)r/auy/ah 07/ 4 —ﬁ’ Cz mus ? Au/c
5 70, M J , 70 /r SOMJ'J/‘ ﬁ(é] =0, #xe! =2 Z /4)‘ wc{jh‘ ﬂ 'z{[we/ole
&/e? somomiad in 2 st /m h/ej/z‘ a _50 //[ € U(j) satisfles
z=Hl, + 27/5, (2)

J

/%Z{z f/«l‘j s ay M@m Z/c ﬂ/{?-y{}’ﬂ, = Z//}/)’;S/j)-‘ﬂ'_[j/{] S’o
we Ccen yiew //[a RS @/o?ﬂolmd on U¥

/Ol’goosiz‘/on: 4)# Ze 2/ ,\Ejf 2 als on A04) LLN)
z) 2 HC, is aa a{?%m 40Momo¢/zm.

HC, ()

QAN

E’oa/-‘ /) Have A/})‘”@)I/A £ 2 commutes u. 51(7).50 s emoj/f % show
2Y = //Cé (/UVA. Lut ¢ K=o #/oszz(/Ve yoots o, s0 (2) = 2Y, = //[1’3 O‘)VX
The cliim 7‘-%;' L) fallows e AK)—/())
2) 2 H/‘/C12 is F-bnear é consCructtion @ 7) /4[&%:0\)#/(%&)/‘/%0)
Y debrz e & HC, = HL, HC,. scua,;,w{:g cs O
avts on H(X)
7 Z) /%’//Jl - 54 Ma/m, /Joma;g// Sin.

/Drp/aoS/z‘/an in Sec 11 & See 7.2 of Lec 13 Aave an /m/oon‘w;z‘ consequent.
2]



for Cofont, defme Sd= A= (Ak2+DL 5o bt 5:- is an afne
mép j’x —aj’* {Si-}m ).'-/ m 1[4 ntation of Lec 73)_

[roposition V2 Z, Ael™ fuve HC,(A)=HC, (5-2)

Boot: L3se 1 </?, l;>6 7/7,0. % Sec 12 of Lec 13, 3 nontewo Z//y)'()ﬂmf
lmomayllw A(5;-2) = A(\) = scalars of actions of 2] on
al0), all) comcide. By Pop 4 HC, (0)-HC, G- D),

(ase 2 jwm[. The lowus [Jej*( < h7€Z,,5 is acontabl, union

of él/oe%fowesi M€5*/ <1, by =m3 Lor m€7/7/°. /4)? /w%,nomm,f
venishing on such lowus és /b/mz//'cq,%/ J /4// § e 4o e /yo?/foﬂ//d

A H//g {/\)~//[E, (5.- M) & Ponish {L/amoa‘.; 0

Exampll.: For 8L f=2C wi e/@j"sz.o(%/(p:/, S h=-A-2.
Smee HC = K44, we gt HC (W)= 7\ k= HC (-)-2)

In /ézuf, ;\HSél extends toon acton 0/{[4 W?fjm;o h//d;)
anj,* Set [D'Z/,%/ég)~¢2, (g}’-&)gej* sp et <ﬁ/,->=/
= 55{;:(:-4_ T, 55(1r{5)~f9=l+‘a~<%F,a4->~f>=1—(<),l»,->+l)o(; =S; ).

j)qemzllan: 714 54/7%20/ aﬂf/w? 0/ /:/aﬂ j/* /'Jj/:/eo od/z w-?l:=w{/(+'o)7o.
Lonsider 2, .Sa/a,{%dm. [”—ZZ*J(M'Z /fe f/}’x]/ /[w&):%?,{)} # de T wews of

invarent /wbnom;ds, Sinee e elements s, meiﬂe W ﬁ'yo;/z‘/on efoue
3]



JM/&CS A/(g eﬂ'_g"f]/“f-) #Zé Z 77t /OZZOL:/MJ, w1l {c/ayoy&,/ /Lexz‘{/n«:_
Thm (Herssh- Mma/rq) 2 b //[Z P 'éfg'(]@')

[;mf/ag: For ﬂ//qej’* TFAE
() e h/-/{
G) HC [l)-%/ngw), ¥ 2e 2.

Bod: (1) = () s o divect Consequence of Y. Heorem, (c) = (7] becomes :
A Spo ¥ £e FLEIY) don Aebip This is (bt fud
/ﬂoﬁﬂamzjz / Z‘AZ‘ ts 7 on A//l) 0 on [/1//4 Mo/ @V-e/f]a wrt. W-acton:

7€ H/E/ L.%W 72[“’?)

7.3) /4/)/95’(@1‘/0;1: com/o&fc /eoéa'//ﬂ‘?_
Thm: EVa;t Amty dimensional /?mzsehfu‘/on of 9 is com/o/ez‘a’g, Yeucible.

H’oof« Ledt /1/46/1+ Then Zw?, /1+f ave S‘L‘)’/’Of? a/ca«esf»} S0 )\eﬁ/-/q (&
l-rfé A/éwf) S Ao wsual action < 5{fr(0 is obtained From JWF{}’
/oemmz‘a;t‘zon) z)u/;&‘cs }7«4. So, by o fomZZa/J_ in Sec 13 i
Aep J2e Z acting. on Z01) Lin) gz A ffevent scalars.
Uhee we thow we an prove e coﬂ?oﬁz‘e /en&a{/ﬂé of fomite
dimensional gd’e/)mswfaz‘/om I/m//a/% fo Hhe s’[ ~case. TReve ave 1o
new ideas J’u:tz Lechni calities, He /}'pa/ s in Yo co/;fémnz‘ Section, O

7Zc /aﬂowm} ﬁSZ‘Mﬁ'S/e; Some 0/0,(241; /mm{ in Lec 73
4]



50}’0//” 1) EVWJ_ Honzevo /m‘fc a mws;wm/ /4{47/ Sent 0/ < Vorme modid,

s mm% In pastialr, Z0) = L)) (s Sec 1.3 of Lec 73).
2) Lot 16/1, U «/m‘z‘e a/mslmdf «;orcffn‘fa;f/an an/ s.t
hu=0 (©eu=o 'V/)om‘/ve vt 2). Tl Ul )ucl is irVeaLa'{é.

oot 4/!3 guotient, M, of 2(0) has Ze anigur (rkeducibt, /aaoz(zm{ (). So,
M /s (ampﬂ&? /ea./ua'/ﬂ, M s /'rl’ea/ua}{ & »4,0,09/»7} ﬁeoyem, je;zf (7).
To /rol/c (z) nite Hhed A()) — Z//j)u,cam/ow/a +o /aroo/ of
/29“;,{/% in Sec 17 of Lec 13 So, (1) = (1). a

/@m We dont need e f00 power of H( (}pmoy//}m % o prove
fn/c Comlag/fe /en&mf/ 51‘} —teve are more o/mmfay /wéwer €. (7

Sec 89 in[KF] or Sec £5 i [B] We mtl e:sem‘/a,ﬂ% use
Z(n/c Zlﬂ/eal’cm h/'(m wWe Ca/hﬁufc Z‘/(c Jwadffr o/ Z//l ), lé/’f__

14) Agehre FLI™"
fonm/(/ ff(c 4//»1: /Somor}o/);m rj -aj }\H}{ff So —6/,_1,‘ Z/h/ \)=
=W ll). 50 T j[V&S Jise Z(o an /)’0/140794/51” Z: [F[jﬂﬂ‘/) = j‘]w

Lets desonte te tuyt. Lubed J'rF" a5 refl,. Debne pe ST
{;/D[x X, )= ZX /Zy k77 [/“0)

Zﬁmmas /‘_g *] v /s e A{j&ém 0/ /aﬁnommjs M /0?,/,,

oot ~ hote Hhet we are essarf/a,@ aé@&‘n} we Hhe Q‘Zj&(ﬁ{. of
J(}/}mnm‘na /eénamm]_



c ZeUst) /sjeﬂmdeo/gz -

2) oot started.
2.1) Z s Z/@),C
7; ZSZLﬂJ%sA ‘LZZL //C /'Samw/b//ymlh/efﬁf /teea/ a1 dng&m/ﬁw
a/escn)g bon of Z. Led [ be a comnected a{%%méc group W Lre ﬁ/jy{m
. Fecrll, Sec 12 of Lect, Hed { aks on Uy) by alyeb suto-
Mpl/’v/um ~ Yo Sao/v{joé’e Z/@)ch/@ ) of Lyvarinats.
Lemma: 2= Z/@f

Poof: 2 = [dell/g)/ ad k] a =0 ¥ xeop 5. We wiite F foo Yo Gned
/’?/tsenz‘/a‘wn of 9 o of C The,
Z = ?a['r)
~b N\
’%’”g (F Zf@))éc‘a
Il < 507 Thm 2 in Sec 13 of Lec 7
/L/amq (F, L((g)k
¢
NJ/ 7
Z([g)q 2 () 0

3) [‘olu/&menﬁs.
Hore ave some detoils fov /rawn/, Theorem in Sec 14
. ﬂccom/ooszz‘/on into “mbmitesimed Sloces”: Let U be a a7-Feptesen-
Zotion [(nt ﬂecfSSM/'?V Fnte dimensionel ). Let N: Z >[F b eu

ﬂ,{if’/{ra_ A omomofof ism,  Set
G|



V¥ fvel/[ ¥ 22 Amro st (2-XG)"v=0F

Ths s a Z/@)ﬂfuélﬂou w V I/ V' is fonrte Mw;zbﬁ@/, Zhen
]/?@ A /%ream; Z acts »2 X(z) on am? irvedudbl, constituent
of JVX Tt folbus thet Xé&?:zqfé (A) For some AENT whenever
4 ‘X# {05, Moreover é, o obsevvation in e /}’oo/ of L theovem
in Sec 14, in ths case LO) is e inlyue iweducible constitucnt
o 1Y

So assume V-V X< I/ is fbtered b L0 v XG)-HC, (3 ).
Tlen L) ® V}\ > V, Ze /}’007{ Vr;oeds bt iy Sec 713 of Lec S
Details are G a5 cn



