[ectue 17
7) @’/d(fm'// terminali zations.
Z") [040/%9&52, (/M/S‘A[M;-

bds: [kP1):[£P2]: Sec 6 inlcn] Sec 7 in [D]; [BCHMI [25]

1) In Sec 37 of lec 11, we have discussed /Dan‘/aj isson
tesplitions of o coniced SJM/OM'C 5‘/}70« u/awi} X Wewe stoted
Yot Hon's a maximed such /Wf/d yesobution ) In s
lectwe we'll ZhVeSfyﬁ/’fﬁ the jea/wf/?, oA sud S Well
see, /oﬂ/zl/w/éu; Yet K is ermnad” & D-feckoind
b winds of Singubunties thit we rlont for He P
(minimad moded //pg/’m) in Bivationat 420/14%2/;.

17 ) Terminad. varietes.

We e aw? joz’@ fo discuss s i A, condext 0/
éf/ﬂp{eﬂf)c sz'lwaa//f/es - st f% S/%an; e Atlowin 5 A/‘%/?m‘{/’on
s a4 lesdt of Namizaun.



:Da/z'm'fron: led Y be A Sz’njwfw ij/ném‘/c mrfvz‘j. We 5/7
) is temindd i m/)my (7\Y"%)29

(onsider speciad  case: Lt O cq™ fe a nitpoteut Vbt
Assume D is nomal. This is tre For 22 D if g=$/,,
[[KP1]) 6 ey 744‘/ o some (D Ay az(ﬂ/erg (end its
/rnasf%) known when s /a/o/ows)_

Semma: TEFAE :

9 K- O is temined

§)  Codm 7 0\@>4
Froof

5’@00—' 6) = z) is ZQSJ, as @CX”?/ZZ whot Aollows
we. prove D =X whih gields a) 1)

514;0 1: A closed sub VM/’%‘Z Z in an affme Bisson mﬂa}
X is called [isson if [{j}e I(2) ¥ fe [[ijfeI(Z))
whewe T(2) is He idecd of Z. e cloim Hhet Zck=Q
s [aisson <> Z is (stabl. As we fave d/’juw/ severa!

Limes /89 in e /}/007/ of Lemme in Sec 27 0/ Lec 7 )
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ZZ:Q /’eSZ(/'/'(/’LL/'on map S/c:ﬂ: f[ﬂ*:( — Clx3 is fissom
Also, its S&(}jf&f/l/e_ S, ClxT s jwa‘eo/ @ He page
0/3], Henee T(Z) is Bsson iff it ﬂ»jﬁ?,!é,@ (- stabls.

5{72/) Z: Mo we prove Bt H Risson sub mria‘;, Z =
ZN0 = ¢ This boils down 2 S%Da/;h} Bt 4 smoct)
Symp toctic /ﬂ//;he) Vm’d} Y has no /}’z}wf PBision subvariedies
Ths is fecause zf{jf: ) 4 (tf) is a Homilbonien vector
fiedd associated 4o f) £ Slamflg(f)/fécffﬂ)ﬁc;/lf #Je/‘f 0

Exmlo&: Let g—f(gl,:, tet © be Q/zuz‘[z‘zon A0 zad b
@ be 14/ L w. Jordan "L?/Dé’ T M wte TF- /‘Cf..- 7%)
Hor the 14@47005@ of T, ,eq. T+ 7t BB The
o/im ) = 0t g ST [OM), Sec €1 Furthe, wn huse
)< 0 //,7 %z iy e standerd “dominance order’:

ZZ‘ S ZT [CM], Sec £2 e j%wm} Loim is 2 érm;,
/ mémda//cs exercse: For (D= Q. [t) of Lemma, <= Z: ~T;, €
{Mf ¥ L for exam/oé for T- EEh his /Z/Ks So @ is not

ffrm;m?/// WA;& /or = % /‘Z[ /s,
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Eemm - Wit O /mat 2il €y b nomed in éﬁaes £CD
Yo condusions of He /w’em'ous aam/ni sbtl hotd [most 5,
A [t PZ]) énc&m/m& 2o combinetorind  criterium o @’nd{
termined in terms of /wz‘/{/ons.

Lor 4, CXC%ZZ/OWJ szoes e situcton ;s moe sultlh.:
n R /1%/ cases one can e ot Cao//mé O\D=2 but
codim, X\X"¥24 (Y= Spec CL0T),

Ore can abso deferming whn J= \(7;9& CLO] is terminl

17) d ‘7/9\(/1[0/“/% varitties.

Lt X be 2 nomed Vwiy?_ To X we czn &ssion o
whbelian S First thrs e Feard S, Fe (X)) whose
elements ae (somonphism tlasses of Une bundlos and o
mwﬂﬁ/’»&'mf{an comes Fom o Lonsor /w’oa,/«ﬂ‘ of One bundfes
The 2id gog is Pell™) lidontifed . te closs pragp LUIY)
Ste Sec ¢ of %efaz‘ﬁ/ 2 in Hartschorne's booe

Webe ot we bave o restridion homo /m;v/ ism e (X)—
Fie (). Ts ijectve (2revcice).
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fDe/[m’ffon' T ﬂa, f/A/ZZ )( /s Q / 01[0/’/21[ /'/ L%
cokerned of 4le mep Pelt) — Pic (%) is Zorsion

bonare: e stonger condition e Felt) > e () i
ffu[mc’eﬂf £ Scy[ng/ Yt X s %c% Factomicd /Wmm'nj,
Hhat 0;“ is factorild [axa Z/Fﬁ) ¥ xeX

We are jomj/ to M@{%ze whit (- fackind means when
& %ec CLOT for efmmmwz‘ coers O of m@yfwz‘ abrts.
Worll neeel Ho ollowi " construckon #om e %eozf of ﬂ,%&g/&{c
group actions, See [D] Sec 7 for detaits.

ﬂeﬁm‘l[/on: Zf’/lz L {e 2 line bundle o 2 shewe X . for an
ﬂ/[ij%/&ic j}’ﬂu/) ﬂVf/on A//J )() @ am /7/ *ﬁﬂcm[gkﬂllon 0/ a( We
A If{/f 07/ ZZZL // ~ation %o 'L[ZL ‘otad 5/9266 0/ Z ? %Kaxwise

Zinear M?fomoy//’smg_ 7ZL jrﬂu/ﬁ o/ /)'0»470;79/1}7» O/QSR’S 0/ // ‘//%:«-
/’(’ny( O {uno(/és on X s 0/61’104%0/ é e H(X)

Theorem: Lt X b a nomad VR/[%; S H 2 cometed
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ﬂée{mfc j)’aa/o actin 5 on X Assume H s ]414'/{0//'[1/5 (e
ClH] is). Tlew every One bundle is  H-Loewizadb.

EXﬂmpés ) A 'foms} (@X)j /s 74%‘0//’12/.
2) A s/smpts grouqp s fetriol < its 5)@9? comected
7];'5 (s fraveo/ c(s'/'nae 'L%c gl’u4af /tcompﬂfz'ﬁo}z

/%h/ we 4re /eaa%/ + state o oriterium J'gl’ Q’Jéﬂ%ﬂ&ff—
by of Yo Spec C[T] For an abyebraic goup # detie its
Uhava Aer qoup FE/H): = Hom (HLC), phere Ho Hom 15 Laken
in the catiecory of algebuic gogs. Mte Ht ZIH)=Z(HIHH)
/Jéo, it U s a wzz'poz‘&nZ momal Suéfm{/u of /L[ ZZ/%
F(H) <= HHla).

/%posiffon o Assume O is 5/}14/06 comected. Let Hel b 4
stalitizer of a /004)42‘ n @ Set = j/bec CLD]. Then

Pe (X)=1{0F £ Pc(X™) =~ ZH) So X is Q-factoicd
S / }/A/)/ <oo

—
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Foot - Fc(X)-1o3 We fae CnX torning CLX] into &
fosi{)v&ﬁ jmo/ea/ aLaetye. é—v%} bne bundle o X is C*
Onmari 2adte. ) ice. e ZOV)’eS/)(MA//h; Modudts, say, /1 emts o
jﬂw//ﬂj, L e Clx] be Hb max ideed of 0K fte Yt
/7/%7,,/’4 ~C %W’né, He j/zzo/eo/ /Va/aywm lomma, We see
Yt M s jeﬂa/m‘c/ a; one elemert. Bt M s //(p/'epz‘/n/
o we must have M= Clx] This fmishes % /}/007{

’ Ha /Xreg):f//q)i Smee Coﬂ//mxyea Xyea\@v?f, and A/ri]/'s
Sﬂmﬂ, Fe (X rej) ~ Fc (). Mo have 4. %/jﬁf/u/ /omo/m/;aéism
K 500) —s Be (¢h) Tes )"W(jtﬂz/l/c Hx o Thw. TEs also
/h/fufn/e: He trvied e bundlle aw% Ies one (- ﬁﬂmrizazfi%
Bris follows & Clx] X/(C “is a %m’z‘eé jMVd/ZlEA/ proup, S0 b acts
on it frz’viaﬂi. On Ho othe hand F()=105 so £ section 1
O/Q/H is (-invariont. So, A () == P (G/H)

O Yo obler hend PCIN) = F1H) via XH%{&MZM.
The énverse map /s jn/en og Seﬂﬂ/fyzo[ 2 T-thmensionet H—K;a 4
% H /om?fenfau.c bne  fundll, (% Yy

So HH) = A 4/“‘/)":" Fic [K/HJ 7Z/'5 7%1/’5”/155 Ao /01/00/ 0
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Lt e 9] be a m’ﬁoﬁeﬁf bt K X :\S)Dcc ClO]
Use results of lectwe & /compufm} quf/’/// )) %o Show Bhet
Ifﬂ zgé,ﬂm X is Q-tactoid < O s /0}7)749'00/.
- If 9= 80y, 0 Sﬁu Hen X is A ~/zayfor/?bZ
* Whet 4zzﬁom; for Lo, ”

13) Main reslt:
71& ,@ZZQW? /s @ camefama o/ R MW/ Move jeﬂm/f
resi bt 0/ [gCHMl seo. /,2’0/005)_1[/2»1 27 i [/37

Theowem: Let X be a coniced )ym/o/@mfic Smézw/amy for
a fa/zz/}z/ Poisson resolution Y — X TFAE:
8) 7 is mximal
6) Y s Q- fatorink £ teminad (aka. ¥ is a Q- tactorink
%.e/’mmézdf ion of X )
More e, / sat '-ngc “”ﬁ Blese conditions R/n/{75 exists,

Eemalt Vs o/Z[Cq Non- am'fue. We /m? Hiscuss z‘/»‘s I Sué:qw

ent Lgtures.
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. /ﬁi’ﬂl/a /Q)<=7/5) /'7[ S s Woaﬂ /ww/ fene is a
Sym/ofeﬂf/z /ffaﬂffzbn)-

Z) Coéa;m{?gz, VM/SAM;_
_7;) 7,%'5 54 ot section we sre toh 07/ /700/ o/ 5& %wz)y,

(oposition: Lt X b a coniced Symplectic y/»szmzé} &
Y is its /m.ﬂ‘/a/f Foisson tesobution w. codm y 7 124
where "% = Y1 Tl €Ly 2 ClK] g #/7’?@)-‘0
Sor (=12,

Foot- [fet Y —X ¢ J/ “te, Y b Yo mtwl /m;o//ﬂn;.

ngo 1 Here we Phove @;;07 :90)(. (A ‘p: Z—>Y be a
resolutoon of )’/Jgga/arfffes, bocadl thet S is I/'}?;a/w/ ij/oéf-
b (Section 3.2 of Lec 17) So is X Hena both X8 Y
have. vertiond 5/2;4«12//%{5 ( Sec 14 of Lec 9)

Tt hllows Yot
.0, 20,1 Kirph & =0,
S Floep), = 3, fp* we a/oé«ce b0, =0,
9|



551’{,? S;M/ze/é E(JTL =~ Pre £y, % # //aa/z‘g; Thm,
[ (9),”} ’V(P 7 remains b Show Hat E‘[ 0” 0 for <12
We have —54 eﬂ//a”dpy V= 4Lloh(y) — ACoh(y) z‘la‘ Sends
Fe GALy) s subsheaf of all tlocek sections Juya/owff@/
o ¥ W /m an exed  sepuent

0—J(F) —93/64*5*3"

et is 2 SES //a/@, SAmf/es, compese to Lxer 23
in Ch. 3 of fertschorness book —we axe aémf 2 “loced version”
of Yot So we gt a clistyguished Lrianste

E10, =0, — £, Oy ’f’

Since 0 =500 e, ij«”}f E( O ey fﬁfullﬁ

ngp 3: Sinee 7 is 5/’@;/4/ ﬁm/oéﬂ‘ic s (M (se
_gec7o/ Lec ﬁ) TLos tnown [e Exer 24 i CL.3 of
Hartschorne - 500/c) Hot P Iﬂ)’ 0 =0 i} < codm S "t
=4 Tt s thet E( 0 yres, = 0 for L2727 Sme X
is &/fme /s Myafes H /)’”30) 0 for (=12 a
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