Bonus: Froof of Thw #rom Sec 2.2 in lec 1)

Our 3042/5 here is to prove A yz‘/’onoegr vession of Theorem in Sec.
2.7 a/ Lec 10, /f/ame@, we consioer an action 0/ e (caﬂncr/feo( )
Ss/simpte oup L on 2 vectw jpace V st

[a) V//ﬁ is an k///m j/pacc

() Ez/e@ Lber of 2V — WG contans %n;’fog, many ovbrs

Wowve seen in Sec 21 of Lec 21 it 9 i Hat.

We pick ee ) sit. L2 is gpen in 37 (0). In Sec 27 of
Lec 10 we have /roaém;/ 2 /ommoyﬂzsm C* = (xC* of #e
form + = (Y4 £5) st Le=e fo o /efwﬂfmé C -avton on
on V[ Tha we tare a C-stable complonent S 4o g.e inV/
s st S:=e+ S,. This is o C*stoktls & fme yutfs/yqa, inter-
SeV’f/MJ, Lo at ¢ z‘/ansmsq,%-

Theoren [579/0)-‘ 7 S == VL

Fem: one can pelax (§) o [Tc— z{a'nj, A c'om/w/fwf
of 37 (r(0) and remove (x) Jf?a%e}f ( fremium eeevase ). A more
én{crcsfmocv 7ues1ffon is how to relox to Semz'SzM/azﬂ'aifJ, of (.

We ave now Jpodng, + ZM/){t’M . S‘fl’a]fgjgl of o
/0}’00/ 01850/’[{60/ in Sec 74 07/ Zea 70
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1) S‘fe/o 1: lows of smoit) /ﬁoénlzf of I
Here we are /Woz/i Mff‘ He ;%Zmﬂg,;

Lpim: V-'/=7,/71‘6 V/ 0/7,97’ is not Ju)ycﬂfnxe} hos codm 22 in U
We witl use e /oﬂawindg easy A

Foct: Lo )C}’ b nedudble verieties Ly X —Y e
a aém[mwf MoiyA/sm. T len
[XEX@/ Jx) € Vre&K 0497/ Is JUV(/JC&LZ/I/@E
/s zansa' open K ﬁon-mﬁqu.

Aty this o 3=V — VJE (8 vandtres are smost))
Sinee @ is f—é'nl/zzr[am‘f, V' i [ stabb.

Assume £ CWI'LL}’Q/y, of laim aud tare an (rvedaubtl
component D <V "of codm 1 Tare an imeduatl ﬂoénomm/
/e CLv] 0/@/1')7;}9(? D Sfe/a ! of //pa/ of /D/’O/Jofff/on 7 in
foc 8 Shows e ((:’[I/J.C S{ff,z of Fhet /))'907[ chows thet
T(D) = DIC is abso a dwvisor defmed /5;, £ but in VLI
Nie that £his description implies D= 9" (1) as su b schemes

of U
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We ave join} s Show {Aﬂf = xe :Dn} st o/xﬂl“ (5 Jw(r/’ec-
tie loading 1o 2 cortndiction First notie thod s / LS
neducible, Di+{xe D df #05 is non-copty and gpen. £y
Fact ap/o(,ﬂ/eo/ to 7D —DYC we ser thet

iDiizfxe@,e?/ﬁf&)é [:D//C)re":v 04(J‘T/_,D) s IU(//ﬁVf’VC}
s apen K ﬂo)’h%ﬁfat(. We cloim thet 0497’ s Sur(/'eaf/)/a #

XE .'D% ﬂ)z ﬂis fwgfows /%m 1%; Next Commfaif/l/e aﬁézjram
of SESs.

df
a ———>7;® 2 7; ) ———C —>0
o(x(JT!D)]/ chlusions \Lo(xar l}a(

l
0 = T (@10) =T (WE) 7—~—=C — 0

()

We arnve at o contradiction w &/o/ca o/ D

,2) Sfef 2 : é’omfma‘f/ng C-aition & Consequences
Nite that flL action 07[ C" on S 15 lneor [r//cz S=5)
Z(/eref}ore in & suitable basis it looks Cre f/a,,.._u,,)=/f'cz,...7§”'u,)

Wk 5"31 ‘ani flc action is cmf/aufmdm Z/ Ll 7:20.

ZemMo.: ﬂc (I:K'cwf/on on S s cafzf/chz‘m;_
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/0/00/: ASSumc ‘fZL Coh‘f/cz;y/l 3 MSSOU'(I] W. 'f U= f-[u /5;' ZZO,

Step 1: S = £V FoeV & YR, He mopphsm 3
intertwnes fé;s action of C" on V witd Lo action of C " on
/G indaced »2 ) H?fk@‘, which s confmﬂfmé,
Now consider w=eru. Wo cloim Hhet 9s)=0
We howe Zé.’lf=@+f-{u. 12 llws Hot  Cm £ exsts
in I and equals e. So o
(1) fémw £ 9 27.‘@: >t zr)—-—jréf/_ﬁ tw)=qe)=0
Sine fL action o/ L on - (onf/aufmoc,, (7) c'/h/of«ej
T5)=0 (where we obuse flc potation § write 0 for 90))

Sff/a 2: We can /’goﬂw& u n gfelbf Mﬂ au ‘ﬁz ae 43"\{07.
1t Lollpws Lot Metou)=0 #aeC. Oy o oher %wa/,
S intersects fe z%mvers% doe. Sime (e it open n
I o), we see it e is an /yofmfeo//oiﬂf of SNa70).
This contradscts eveme S/)ar’() and /)nMes the /al/pa/ I,

We ave (jaéng 4o o/coé«ca two conllaries Hom €l lemma.
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[omf/a@ 1: /W/S)J/JF{E} (zs a Subset)

Foof.

Nite et spee I is foyaivm'awf (J/“/ )”/0/ 7'0)S is

me%; 45 was Mmf/oneo/ A 5{ 2 o/ Z{é. /007[] / /emma
e is an [solated /Josz a/(ﬂ’) [0) Sinee o C ~cion on S
(s é’om‘nwfm ’éézs L}M/J{lfs /37’/) /ﬂ) e} O

KO/O%W) Z-’ 7;5@7;5)5=V #565.

Poof- First we shserve that 4 set {seS| T, S@ T (5§
is C stable and contamns e. T remains to show that 4his
set is Zanisei open First, observe ot simee Hhe action of C”
nomelizes (| and contracts S to €, we have om (52 dm (e
YseS O Ll obher Aam/, [e af/eaa% fas e maximl /aoméﬁ
dimension 7@/ an orbit in V. So gm (5 cdm (e ¥ 5€S. Denste
s mamber / o

W& hove o /%0}704151« S — [/[a/l/) s {—?T[:S T Oovus
fuelyWv)l e SVE<Cr V) is gpen We hove T, S=S, #s.
From hewe we condblude Hed {se S/ 7/5@7_(5 Vs s
Zoviski gpen (1 S f%/‘;ﬁ/ng/ A //oo/ i

—
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3) [amp%%‘/oﬂ o f/L /}’007[
As advertised in Sec 2.4 of Lec 10, we need £weo lains.
We wrte 9% for 9. 4 0 for 90).

Lemma 1 A7 S —> VC s 4}4/1,‘{.

Foof:

7ZL actions 0/) d:)x an 6[57/ f[V//ﬁ= df[l/f@ui/o f/ese
ajg&éms W jnza(maos, say CLS].:-{feclsI|£/- £p§
Sinee fL actons are co/ﬂL/a o{/ﬂé, fAeSe j}’aa(iﬁjs ave /o sitwe
(6-5‘ CLs1-& CLS]; & CLs]=C). Lt m-D Clyd,
b the mesimad ideed of 0 in CLWL]. Mow recall [fo}/oﬁwgf
(n - Sec l) Zhat %-}/0)=/e}. _Z;/mrl‘/w/a/) (E[S]/ffﬁ"jhfl
is Pnite dmensionad. A j/&a(w/ version of e /%cmywm Lewme.
(mplies Hat CLST is 2 /m[feg 5enc/u‘eo/ modedy over CIWLT
(detoits are G as on exerdse. ) 7617/54»3, 4o /}’oa/ 0

Lemme. 1 Y3 outside of Codm X i.e.
Cod)m /565/04775’ /s not iso§ 22
/)}’007{‘
(onsider fé ma;o%sm d: (xS —>l/, @,57 f> 93. Tha 4o Lonot-
{erg 2 in Sec 2, L is smooth ( ) i /arz‘/cu(mr Lt fibers
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4&4/& z% Same Mmenslbn. fom 61’/1/@ fA S/ﬂoof/ﬂess o/ £ W. y@im
Zn Sec7 we Str féa,f 'f[z /ocus

{@,5){ U/(j,:)(% L) is 1ot Jwyeml%} c (xS
has codmension 2 2. But [ﬁfex](j,shﬂj.(s)_ Ths c'mﬁﬁes L‘[L
cAoim a/ ZeMMa. O

/Vow we ore /’ecw%t fo /?///54 z% /9)’0072 71 ﬂfo/;p/um 7/‘3-‘
S = WIC bedwen /50/M0'/’04ic a;gf/na spaces s Fnite £ etaly outside
07[ Coo/lm 2 qu, an a//}ﬂe 5/)&0& (s Sf/oﬂjé S/m/m%/ (_’o;me(;éco/
any Such /Wol;v//rm Y /J'OMO}?Q/ISI’M.



