Lecture 16 9/73/05
1) U-inverionts

1) U-inverionts
1.0) /@364/9
[t C be o comneted vedutive Jroap over C UCE be a
meximel am)bpfmzz yué?mwp of C £ T<C be 2 maximed 2ores
ﬁo}’maﬁi%lng, U Conside Lo 40/770090780015 Space (U (sometimes
celled 1 "/}’[ﬂa)oa/[ 2ffme )}mw.lla/en ‘f/oa;4 (ts ot 4’//714{:)
s acted on éi OxT & /& Sec 2.3 O Lec 25
(1) CLEM] = X@ﬂl/(k)@@’%
whire we wrte X By L monoid of domineut Wajn/ﬂ in E(T)
We huther Enow ( /%pm/"f/an 7 i Sec 2.0 of Lec 25) fﬂ/ﬂf
for every commutatie aljagm A eyw/'a/yeo/ with o vettioned rep-
/eswfu(f)oh a/ [ /J/ éw‘fw%ofjﬂéljms e 4&4/& an 4/3(/5/’& /50
A% = (CLei84)"
In /pari/awfa/ i/ CLCT is 7’5}7/’1‘{% jwemzfeo/ (we wtl
see felor het i is e CQSe),‘ézw A% 5 adso /m[?éeé

3046/@7'550/,
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,Pem /7) @uz/yg f[(/&l] w. a y/{ }’Qo/né; ‘(,[ comes /?’om f/e
T-acton and hence is o (-stakle a/{gf/ém 5/4/»3 So A comes
G;ut/oped w. AN a/g%ﬂz ﬂma//‘né b T2 4 JA‘”{ vector in V(M)
e / /Ves (n a/eézya .

1.1) Finite 3%5/2751%.

Theovem: For A os akbove TFAE-
[a) A s %ﬂz‘ff% je/rcm;ée/

(6) A% i /m[feﬁk g@nem;éeo(

711/ SO{W a/ —fL, /0)’00/ /s RS /a/gfawj. M /M?f/}’m/e //)ﬁ
(n). Thon we /)'We . /WOWMJ; aim 0/ /M&’ft’mémf interest:

/?"oﬁof{zz/on: (E[[/M]M = CE™ 4l monoid zz//g&gra of FT
//Sm} Hie /}’p/aan'f/on £ (6)= () we prove (2)=(8).

/9’00/ 07[ (£) = (2): Zf/’f 7F /6/4 be eﬂf/afors /4}1} /;mze
colletion of clemeats of A ncl. 77/7{ s COﬂfQ/neo/ (n o fnrite

dimensional (- SUé}’%VUCMfd/on, say V [ A'A be th sub-
a[gcém gencmsz( {} V  Kence 747/'1[66/ 3{%6/07&0( | s (stobb
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£ contains Af 1L /4 /;[eﬂz l/erarf in A Sine A i ecomlafe
fely, reduiibl - WZW& we hove A=A 0

ﬁ’ooyf 07/ /%/wn‘ffon: F/rrf, Gohsioér fé case A/Zw [) 5
Semi S/M/aﬁ X S}mp@/ Cwﬁzeﬂfc/ //ert f 7 5 a 75’& /Mono[o/ [(]ﬂe/re»
nted {. /fmo/amem‘a/ wet /%s RAN) Focoll Hat C[(/]
/s 5}’Qj0/ 4, :tr vie ‘fé Ta&flon dm/ 'f»é, 5/20/}70@ (s /Ol/efc/mo/
b [ So f[f/a]ac ClC/] is a 5/@«/&/ sqo/a/@agm (1) =
CL =€ if NeZT g {bof che. Mite thet

(L’[(’/M] Yo clil] el

are %mojm ([ is connected hena /')'}'co/ao{/fe Bere 7? Cf[[/éf]“ \ {o¥
We ofum thot CLCII" = (f[f 21 Dhlseod for o e, we fae
@ /7/ (E[f/ﬂq w. A= 2ot A tlose mopomieds ave Gnear

ma«/wmdm‘f (as fn/ e n different o(grees) ﬂ’f(“/’”of Lo cloim
T prove CLiu7” ——>f/x"’° in Hhis case note that CE' =%

ClE, L7 vie w; 9.

Wow consioer fé jwc/ze[ case. We con p/e.rcmf ( as /ZXK )/f
where Z is @ torus, (is semi smpte § f/}n/@ comected & [ i
/n/fe X\Cﬁmf//d 7Zun U%[ as Mex. c{m/) sub /wp £ K/L/ —>[z7_
CH)/IC = (E[f/uJ“—»[((C[ZJ@dZ[G’/uJ)rJ“ x
(4] ®C[€/u]) = (CX(R)® a:z =N JCcx o
’ﬂ dominont wrts /or 5’



Poof of (2)= (£). FE*is « %ﬂ/%{é 3@4&7/,‘@//”0/79/9/, se CX”
('z @[C/M]“) 5 a ]6)7/{6@, 3%6/1&6‘0/ ﬁé&g/o_. 4&/%5»3_ (6)=(a)
to CLLu] we see thet €[] is fmifeﬁ jena’afea/ ¢ folbows
Lhat A= (CLOUT0A)C s /M‘&ék Cywu‘f/ 0

1.2) Presevvetion of normeli
TAeoVem S A A bea %n;'{e% JM&V&/LZCD/ domain 5707/9‘30/ .
2 yationad, /e/w'esem‘zz/‘f/on of C /} afgc byn a,u‘fomoz;ﬂéum [FAE:

(D) A i normeld

(i) A% is normed.

P /00%‘

K)= () 5 a iwml /4&%0/%6”0” f/u‘ wores By 2y auto-
mw;%/sm group, Lemma 1 in Soc 1 of Lec ¥ The /ayoa/ of (2)=(5)
is n Severad steps.

Step 1 Let A denste 4L mfeg/d dosute of A in Frac (4)
Tts %n)lfcéjmem;&o/ﬁ (-stalble (in Frac/l) W cloinm Yot the
action (al s rationad.
[ed K- S/uec (4), )?/ = Spec (. A). Then 4L natuved (Aominent)
mwfézsm Jr: ),(\, — X s He fwffawing, universal /UVD/DerZ‘J: ¥ domi-
nent /MD//94/S)M %: Y — X Bom a normel. /a;%ne) z/zzy/}:-faL Y un-

?ue% /apfoys fAyach )A(J
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Nite +hot the p}’aafwf of normal vanetes s nomal | ses
Staces Pff)'eﬂf, Lemma 53.10.5. So tare V=4x )?) £ Hhe Com/ﬂasi-
fion [ )? —'0[11—> xX ——09)() wheve o is He action I/Moijoéirm
It frctors as (x X Y Ty Th /oﬁowin; exeryse c’mp&a
ZZL Aoim 0/ {/)'5 jzze/a, ‘L‘Ax 4 /Q’o/oon'fion m Sec 41 of Lec 3

c 2 02X —K i an action Mw;ué)rm-

Step 1: Suppose we know A Sinee A<h s O stable &
contains A7 we j%Z A= j/&fd}ng, (). Simee A i nomed. ¥
remedns to show:

(») Y c Frac (44)

() A i énfecgrd over 44

Sfeﬁ 3 We ove (2). Lt fe Aﬂac Frac (4)* ﬁ{rjbﬁ ic To
75}7/ 7//6/4“ Mz% ///5/1. /d( I= [{6,4/{/6/1} 771'1 (1 & NoNeero
(el g s U- stokle. The tepresentadtion of U is vtonad £ so on
every Anrte domen sioned Saé%e//eswfa;élon U acts % é/m;aoimz‘ gpe-
yarors. 1% ay R,ijg/ojc 3Vou/9 version o/ £/7;;»/ZI: fAﬁo/em, 3 Nonztve
U-fxed veckor //GI Ths /7/[64, autom U-ipveyiant, /ﬁi’ol/mé (a),

Step 4: Lt B= CLCJue 4, B:=CLClu]0A Then B is integ-

—_—
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ral. over g /YA /eﬂZMaL [6) % e /ﬂowing_:

(laim:

Let BE be algehres equpped w. retioned Crepresentatipns
/;, M’fomOl//ﬂélfms. [t B —B be a (- fyuc'va//am‘ a/jeérp\ homp -
monphism. IF B i mee;m/ over B thon B“ s Zm‘ejre/f over BY

Boof of Claim: Let feB 8 Fr4f"E 460 w. 6B
Aﬁf{ymé, f[(/ Memj‘”& o/owe)for,c oL we feff /: o((/,)f”;"‘+ o(/{o)=0 K
use thet AU:1€BC 0

Eemm: ﬂe}/c are o?%er /()VoPal,Z/a f/d /4 KAL’ Séa/e‘ Fgr exwfé)
e éWe /il RS on fo Yéow f4¢ 7%;/ a %”’gfgz (7&78/’#&0[

A equigped w. a rotioned reprsentation of [ by automophysms A
2 domaay [/e)'p. vedluceo ) i s is A7

1.3) Afpgl'cwflon : ﬁorme&?} o/ q/foyménam‘M (/6&///%2%

Theorem %/om Sec 17 can be used 4o prove ‘L% ﬂomwé of
Some vaneties: @ ke /yozhf s thet 4 Mg&gm A4 i often easy
to understand. s an exampls, tore mnel, £ V< Minln), (onsiey
£ " determinanted ety K={AeMdt,, |rcAder} of Robtem 2
n Hiw 3.
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ﬂeorem: Xy i nomed.

B’OD/.

72157014/0 [ [Z (Z ay’fs on )C, Via (jA)A ‘34#/ LA

U = {(X - (O.. 1 C C maximel am/)ofemf
Let F () i=1.r o/c fL minor of e [ in tl top Gt comer
of A& Met,,, so F e C[K]

: FZ is U-lnvavient.

We cloip f/a;vf .. E ae n,/g%rmc% Zna/\wem&f £ Jene/a‘e
clx1? g o)

/C{_)V 'L%S COMS)A/eV z% Suo/)/QV/Mfy, 7= [( cdj}CX
Z/sm fausmw %mzﬁazf:on oL can Mow 7%% L% Ay‘f/on /'Mo70
U 7 =5 X s dominant, - S

a*: FHF_ f[)(] L—?(C[Jﬂ j’

L /)carf/wje-/) f[)(,] Is a A/DIWU—VI,SO f[)(7 i aému'n,
see Bemare n Sec 12

N 'ﬂkf ﬂ*{F C) Ot/j Mébgmxc% Mo/f;ocm/mf 1t
vemess o shw et e CLC,. T ¥ fe 17 fite
thet Cly,.41c CLCT, 7]

Ereddl 4ot f[)(]U /s jmo/eo/ FNT) We wmt” wufdL
tove abot H, j}’a//ng, XT)=7" fv T, - [Ucag[ﬁ‘ ¥)}CCZ,
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Noke that Tacks on Y by diog t,4,) bury)= oy, t4) &
4 is equiveviant- Led &, €, F(T) b o stoandews basis:
Sendls 04'125 .1, to .. Tlon 5 fs c/eJ/ee -&.

Se, its 040&(54 %> consider a 4omojweau5 element / =>Q*(/)
js  Lawvert monomed i (.. (), b different monomials Jove dif-
Ferent A/%»ras‘ But if o Lourent monomiad F " 3 e CclX1, Lo
we must fove d-20:in order to Ser His we eveluate th monomel
o/ ( 05 ‘ 00), where \S: s aframpoj{-hon menx ( 12;"3__4 )e—i where
SRR g o [ g)
where /'; -7 fo ‘/'cr £ E=o We se Bt e monomials in e
Lmage of a* an exactly, L " G,,O(’ w. d.-70, whid Shows
a¥: f[)(yjm > E[C;[;j //}71:45)70(; z% /0)’00/.) A



