/(Zsﬁmf slices.

(7) /D/mdpzz/ S -Lripte. Loansitne losure of
2) Stces 4 Heir basic ploperties. the pre-onder given 4 e
Qz) Kostent st vs f+d 2o is Yo scheme of
9) Kostant st vs g//f a/e/oena/eme.

Qg) Kostout stie vs rvesular choments

7) /Drma/w/ S -tripte.

I W/a»z follows g i a J/M/o/é Lie ﬁ/{%,"//l’o\ over (' w,
‘fl’z'enjujw aéco/%/oriz‘/on g- é"e%e%, LA o, ] b e
smple. toots, €€, Le g, b o 10k vectors nomalized
so Yt [6,7‘,/ 1=4", 4 smpls. cora’t. We Considler pvé j/, e
sum of Fomdemental cou/e«j/fs.

Lt §-Boh doit He studind Byel by € e donste =
Connected &/j gVoup w. Lre () =5,/'7,Z acts on oy via #. Qafo/hf acftion.

11) Lonstruction

Set = iq, /4{9’/{ 7f= im,{, W/el/e m, € 2 are
ﬂ c<) L=l



deAtermines! @, 2 FV= ényl.oé." (mares Sense 4 ZFV’ oga,o(" Ges
b corost ).

: 7Z¢ aéwz‘s gé/é\cﬂ Sa;f/fygf ‘54 g[—/&/a/fmﬂj:
[hel=ze, [411- -4, [ef )=h

Exampte: for g-48, 4=aZ/aJ (11,15, W-1-20,..,1-n). hence
M= (- So ekt ae 4o (mages o 4 co//esyoﬂo/c'wé ele-
meats of & wnder o 1- dmensionad venducite represen tation
/c'n its  standprd basis).

12) q as 2/- representation
We con view 9 as an é; -ﬂ;d}/esem/ﬂ/f/on Vie o/em;éw 3
(k) wllf). Lt g b He it weight spoce, e
ﬂ:zfxeﬂl [4,)(]‘/?}
Nite thett Seop,  whie for a ot o we have AL
_Z% yfoj/ou/s ’fa/df j=9(,,

[7) ﬁ’. = zfoj for ¢ 00/0/
2]



£ ﬂ,‘ = @ﬂ( ,w/ert f[e; sum s over HYe vools oA w

FV[”( )=if2 for nonzers even (. In /)arz‘/ca/éz/,
(2) b - &b i, A= @ g;.

l7o 170

We wll also ned a more subtl fat (aboit root
{yséems)
fact: [ed d,.d, 4 e A/ez/eex o free omajeﬂfoaf gene-
vetors of flc ajjbgfa of é)mwanf; f@] Thew
55 @ V d2), ke Vin) donstes He iteclucitls
<L /MDM W 4{7/erf waj/f M

: /D/ch ‘LZ//; 7€V ﬂ =§4/ / //n'lf-' com/%f‘éc f/{L w/nfmﬁ%e/
of ¢ £ the &SMVQ/KMCS of ad (1) Hhere)

13) Som. conllones
Led NV CS oleacte 7,44 ﬂ/‘éofm‘ Cone, o/ g,/le. f/-{ Sub-
VMJJ\, of all ﬂ/'g)a‘fcﬂf elomnts. Tn the next /0}’0/0;/’2‘)0/@ 4.

&wa’cs are taken (n f/e Za05k ‘fyo/ojy.
3]



P/?nosf{(on: 1) g; = A,

) (e,

Proof-

7): [émé/m’nac (1) 8 (2) m Sec 17 we ser Het [Be]=k
Th Chs. s T k. lene Be is dense in fi £ we are done.

2): /ﬂam PHom 1) 4 Z%. observetion et (x (4 #/@/
+ ﬁ/é) otent element  fe 9. O

A4S

2) Stices 4 Hheiv basic properties.
Z. /) Lonstruction.
ﬂu;/ joﬂl Nows 15 ‘fo COﬂslzi’udf 2 ’f/@n;z/ers e J'gcc Zlo [) /
l‘ﬂSI‘o/f o/ ﬂ 5 f//; we mean an 47%/& Sugf/ﬂﬂce S w
feS £ T Se [ (C)=TqCa). fite tot
’/;/C/) = [ﬂfj =iom ad(f)
_ﬂ /%L 1[[@ @/{Smfuf/on Z‘/eorg a/ £é/ we Know Z‘/w’é



(1) rer ad(e) ® im m/(/):g So we set
S: = /+ xer 2dle). Ths is Yo fostant sbe .

2.2) B’D/erz‘/es
An awesona foatwe of S is Yt it cones 6?(/}0'/060/ w A
confma‘ﬁné C ~action /%wmé, wssune Yot (i f/mp?
comected  Tho, 3! w/je/gm’c proup /omomo;ﬂ/um
Y C'—

v = p (A Mot Het AL (Wx=E'x fo xeqy,,
/n /ocwf/a/w, Aol Xﬁ)/#}'/ £ ALY acts on ker adle)
ég on- negat ve powers o t EOLL fadt in Sec 12, Hese
powers. ore qf—f JEY A4

(onsider e /ygfam’no[ sbon of € on 7
tox=4 AdUE)x

We s Yt € fxes £ and acts on ker 2dfe) § positive
powers of £. So i wstnohs 4o S and moreover,

(1) bm ts=f # se S

T =0
5]



E@mam: ‘f/w /Jfomoc Bservation wmll be very é}rl/dolzzm'f
6'/} Se_c 4 @[S] ﬂc7>u/3’cs kj}’zw//né Jg’om ffé (Cxﬂaaf/on Mo/
/‘ZZ’S /SD/%o)?oAIC ’éo (C[tj]]qﬂts A (ﬂ/ao/u( ﬂ/lj&él’a_

/7/e/c s Mo?f/u’ Nice ?g/b & cation a/ 7/[4 conf/amz/nj C=action:
Sk tet (¥ S- 1

3) Kostent stie vs frf

% (2) in Sec 17, rer ade)c b Tl meximel an//'gg{cmf
m{jmu/o Vel ads g ua e Ml//'amf action, Wserve
Lhodt /V/C/*{ //m‘ﬂ //=expﬂzi)) S0 /+/ is N-stadh.
Tl /ﬂmng z'm/gm‘aﬂ{ veslt of Fostant relates e
stee S (et les i f18) t At ackion of W o 4

[%opojz'f/on; T, map o Nx S —97f+[7 (15) 1= Ad(n) s

/s an /fonw/joﬂ/um.

6]



Foof
Stept: we cloim Lhait a/@f)o(-‘ T Ne 7S 4”977;[/%’”)
Troleed, [ AN/5R, Ty Sster ade), 77;(7/)*{):’{ ty der
’L%se /-a/wrz‘/%cai/ons, 421)01 {ecomef /Xg) f—?[&/ﬁ}. 4/0»1/
ve call //f) £20) in Sec 12) Lot ﬂ[-/Of Ay odo! 3
L- é? s, I’/L:-@ﬂi' Th choin Het aé/,)o( /s an /50/140//7//)‘)&4

120

IS5 An ﬁn #, /gp//{sm‘f/of on 50/21 o/ Yt Z ).

S{tf 7 T dhduce Yt & i an /IoMO}/’Uﬂ/Um we cfe Sul-
Lokl Cactons. //m&[}) consider o actions

£-(ys)= (YEVA) ! 4-5) on WS

Cx=tYl)x o frb teC’ nep seS xefel

ool s C i(c?a/l/a//anf
: lzé [M‘aﬁf/ozﬂs £on‘f1/aaf /V'(S ’fg /717[))07&
bt 4o £ (f () in Sec Z2.2).

S‘éff 3 71 Loim f/uf A U G /SO/MOI/p’I//WI flow MWJ
37‘



Fon, COmé)'an} ngos 182 w A /JZ@W; jenem/( Laim.

Lo 7 X—=) 4 a /140//’0//;;« o o affme gpaces
Suppose thet
() ”4?”" TX =T, Ao some xel
(iy Cn 4 Con‘f/zz&'(/rg )(,V ‘ X } Vef/ez;f/v@% 4 i s
d:x-ﬁ(;uivm’/én{-
Show het ¢ s an somorphom :

4) Kostant stee vs g//f
We wite gl fou e cotegoneal pustiont for He action o
L on g, ie ﬂ//f= S/Dec ((C[g](). Tl inlasion f[g]cq CloyT
ques. fise b Y diminant mo;p/um 7 o) — ﬂ//C celledd the
7uo7,‘/enf m//’y/;sm. A /aé'(om»g /}u/uon‘anf resilt i due to fostait.

moyem: 77’/5-' S — g//C s an /Jomoyﬂ//rm
IDVOO/-'

S{e/o 1: Mf i/ fn/ﬂf 5>’/S Is o/ommwﬂz. /07MS)/€r Z%- acton
9]



map - (XS —a, (5,5) > MdG)s. 5 (1) in Sec 2.1 4
map o//,f,,)/z I 537[6) =, /XJ)H&/]+6{ Is J’U/CVZl/Ve fo
/g /S A/ommwz[<@ I@]L’? @[[XS] = C[@] Q’(_C[C 57 =
= £[53<9 37’/ Is Hominant-

Step 2: Tk uned Caction on g by dilatbions gies rise o
w acbon of C* o ﬂ/[ Wotre Hhet ¢ Lotter Cormads
w2l action inducd b Cag)l: Kx) o tx e 75
(- and ene Aid /&’(f}]-[nvmz'anf). It follows thet 5, is

x 2 2
(C - e7w vari Mf.

Sfe/o 3 Gonsider 2L /omomoy)//sm df[fﬂ “ > C5T -
ceol éc7 ﬁ’/ /% fvff/:gf g /:7/601[/1/5 AU 5270 2 it jngo/e/
Bt #Hx £ Emese in Sec 7 Z 1‘4 %%/w n 7ue52‘/o/7
ae gra ded /w@ nom) el ﬂ/j«/é’/&f w. generators of Y some

/Joszfn/f; o%m; A u(v/eazu/e j/’ao/eo/ wLgebre %mamo;;g/m
betwewn Sl jmo/eo/ Mjoéms (s an /Jomoga/um D

9l



9 Kostoat st vs resular eloments.
Bocodl et an eLoment Keoj is /eju/w if
dm ter ad&) = 1 oy < dlm sza//mg—lfkg
TEs tnown e reqular femmmr,oﬁ lemints Sovm @ Hon-
npty apen subst. F follows Gt th set g% of Hpuler
clements in G ii Zansei qpen £ non-empty.

Exempts: we &/a/m ZZ/M,‘ e (€guiy, /7 u resudar. An eas
r i 9 ¥
W&gz 'éo See z%s as /oj/aw_vf A:g(," Is /ejw/&v am/ Since j /s
1%; Sum ﬂ/ ///60440{5& 8[—/7/e§aofajflom w. ven h/exj /{y we /&we
04}14 ker aa/[e) = a//m Kker Qo(d) So e s l’éjwé?/ RS Wﬂ
Nide tht Hhx 4 2) of H’yaomf/on in Sec 13
NI = (e.

77L mosn  yesult 0/ ZZ/I; setion s @ /Q/Z/awj :

Pro/?osf{)on: 1) for 4 L ordt 0Cﬂ T FAE:

_a) 0 cons)sts o/ ”ej“/” &/emen‘fs
7



5 ONS#4
2) ONS i a ymgxﬁ /o/‘mf A /eiw/w orbt (9

3) Fach fiber 0/ 77’-'57 — g//( contains a am'}w /’fju//a/ bt

Proof: 1):

0 = a): Note et \0]"3' is stall wrt th aoj'o/mZ action
o C 4 the ditation action of C° S, ﬁm} 5 stalte wle
@X/lg, £x) s tx. Sma ﬂ@ s gpen X contasns £ (ree
Example), i contarns ol ponts contracted 4o £ 4 e C*
action. @ (0) in Sec 27, Seot = (&)

(2) = (b): Consider He acton map 2 (S —>q1, (5, 0124d5)s
15 smooth ok (1) e Stop 1 of He proof of Thn in Stc
4)‘ Tie mep R s (xC* c?uz'l/cw'cmf, Wheve {ff’f)'{j’/s)z
@g’ﬂf}'/’ ts5) & {j,flx.— fﬂo((j)x /j»j'éf) seS fedffxé@)
So b loeus,where g s smost] s apen, (< C stodl &
Contains (77) Such 2 tocus must Coincide w. (xS ( ),

So B s )Woaz%. I /wu/fzcwfw) Zm/s cop s open X f}fdﬁ
]



Now G4 ch!mg b an bt Consickw 4L I&{VWIO‘?
Xe= €O <o Tts £ Cstalll. We cloim that Sk
Simee X is ( stakbte £ chosed, 754 jmcml /yrcygeyfies o/
Y fuall/w‘é /m;yhm e A cm/oﬂ;é Ve duiibi 5‘%&
of e rtionet reptesentations of ()t u Yot WX L4
il Ao 7 () i C*rtabl. Mote Yot C cortracts
GIEC %o g6). So 26 )exlk] So NNX=3"(o10) [1X as
dmension L i 5 dm 77 %)X for xe( (b seni-conts-
nw%g, of dimensins of 4 bers),
S O <o (X)X we see Yo dim 76NN 2 dm O =
a/mng] -1 9. Oy th other /aw( N=12) of ﬁ’o/o. m Cc 132]
= Ce Jus dwm =A//mﬂ~l’/c ”. 5
Mmg«///cﬂw//mﬁz dim (XOJ0) dom 0=a4mg]—r/cg_
Smce W is preducible, we See Hat N-XIN <= J <X

Jo See {n/af 0/71S #% we observe f/a]f fa/zs s wa'ya/wf
to Ocin /5 /45514/»11; ‘L[ZL conz‘m/y - 0 75/}14 /9; Sihee im /9 /s f

S‘éa/& s s 69’u[va/e«‘é %t O/ /}'M/g =%<=7 X/ C}H/Q =¢.
12|



Smcc fﬁc/'mlg/u/ﬁ _arive o7t a caﬂzz/aaé‘o{/on w. JVC/[/
2)&3) : ~use Theorem 75’0/14 Sec 4 O
[;}’O/Z&U’} /@7[ ‘LZZL /0}’00/)

W/ﬂreSL : 3]"2? ——79//( (s J’}Moyf/.
/D/oo/ : gfzs/o/er 7,[4 /m%m'né aé'ozjmm, L5 Commutative

(S-S
if’ slﬁ/s

% 15 &éy% 5%1001(/,50 I3 57’/5 “’/D):Z’-'W//jre&"/@. gma/ﬁ/x
Su(f’/cdl)w. /oé 7) o/ /Q’%off{/on), we see Lhat 04\‘}7’ Vi J‘M(/]:CC_
f)l/t ’{7Z Xeﬂre% 7]/5 Moy S 'é/l/all ?/"/?Jre} /s J)ﬂ()al[/. 0



