Zea‘w@ ¢3
7) ﬁassica/f //@miéfomm /faé«&f/on_
7) Tnduced vevieties.

Fets: [CAS] Cf X [CMD, See #

1.0) Discussion

In e previous Locture we have seon Thet For every
comcal %mluféof/c S/hjw/m’zi}, N Llewe is 2 meximad /wz‘/b/
[orsson vesobution a.r.a. (A -factorind Lerminalization,
Uy next jm/ witl be 4o constuid sud S N=C[ @7
where O is a (- Zﬁuz'l/ﬂ/’[aﬁzf cover o a ﬁ/’éafwz‘ bt
in o L constnction s« wriant of Dparadobic induction”
it is besed on “Homi onian /ea/uyf/'o/ 7Z/’5 praceo/wp,
Lhot allows +s construct move comp lcated Risson vavi-

efies ﬁ’am ErSler ones WRS 0#{?/‘”% inventen ? Marsddey
and  Whinstein in the [ D:S%f/ng.

This is discusscd [(/51 Ch IX
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11) Hamillonian  reduction of Mgdms_

Let Y be o a/{?mg/w'c grodp, A be 2 foisson a/gd/a.
Su/gpose Yot we have a vational HemClonon H -action o
/4. ”//mi onian’ means z%af we Ve /fxeo/ 2 Comoment /44&70:
- b —d, H-eﬂmm Oneor map S [cf/;))afsj}a,
#féf/ ae A, where f/ej’:f—aém///]) is Yo differentind
of 4o /@Kesml‘dion o/ Hom A s is an a/ga(m/c
Mdc;é O/ﬂ —> A (1) fom Sec 21 of Lec ).

Niote Dhet /](f[)/)cﬂ is an H-stadl ideal.

:Dfﬁﬂ)‘zz/on / é/wm : 771: Homilttonion /eoéfﬂ‘/on 4//4 H is e
%%VR (4/45&[})}H W Pgisson bracrel _glven gf'
lat Aq(jl 6+ 4?[;3}-: {063+ /f?ﬂ({).

SAOW Yot 7,%5 bracket /s
vell-dened (Fint: e condstion ar Agchre [Wdgih)!
Zm/ﬁﬂ‘cs ! 70[;),&} = 514€ ,490(})) and s a [oisson Graceed,

'2—’ E@’MWCS? 7) SNf/DOSc Z%sz /4 /'jj/ao/ca/ W. Aé{ L/','}-'- ’0//



H f}’fsewes {/a jVQo//n} 4 /m?é/{/. Then 4//{ H is j/zeoéo/
W. 0&5 [,f = ’0(

,Z) ﬁcn ]e(j*)ﬁ 7ZM (fx:j —A p/q/}}tzq/é ?x@):?g)—<j§}>
/s edse a comoment map (compare To Fob 1 in HW1). Wo write
/4//4// 741/ M/Asoxg))# So we jv’f a /M/§ o PBisson
a/%eéms /041/2/1/1%‘6///;220/ {J (j *)#

12) Homillonian reduction of schemes

Wow b4 N be 2 Foisson schome eym/b/aeo/ W, an ﬂ/j&gmjc
action of an Rfém{ﬂuc o H In /wz‘/oufuj We have
#ffaz'mr[anz‘ Lie %pgr@ /ommo//fv//'xm TP f —s Ve t(X),
and so i mares Sense b Speae obout Hemillonian actions
ﬁx/o/voy_ H X s Hemilhonian & A X — j * b e moment
map. K is offne, Bon we ave in He ituction of 4
/amxi ous  section

751:/'»4} He /aaoi/enz‘ A/A W}/ ) (n 2, @/M/Q Sfyﬁ‘mdq Conves-
P(W/s o 7_%1/51';1} He chised subschome /'1"/0) X (w its mturel
scheme  stctwe). 72/:1);} He iwariants  shouli Co//f;oon/ %

3]



‘lellifﬁg flt ?mf/’mf ’ /9“//0)//[/ ﬂ’omparc t Sec Z 07/ Lec I).
—Ezin} ?L{Mflenfs /s flfl’ck& So we»a MREC A m/m/a/ o/
Sl'/'hpéféiné, dSSuM/DZZ/'DﬂS_

/4 SSum/o'LZ/bM-' TAEKZ S a SD/M& 2—37 St we 4«4/& 2 g}'[ﬁa&/'
_/f/ ‘5L{n ﬂ/é_ (/("(0) — Z 7%)'5 meens 7,%1/1[ ‘f/m'f A J'W(’/Z’M(/Vc
et /1407%’5;«” % — Z st g}/r”/o) A%,gx// YA
witl m:z? qeeod Ho stuation whe /r"/o) —Z s /ém/ﬁ
”LZVil/z'aj n 2%. Zarz'y/c[ 'Zl!.)fngj} / a Sf/mjzr 60/444'11/'0/7).

Under this ﬂ_SSZ/M/DZ[/b/l} we set /l///é H:=2Z

; é}b(lf )(% H w/'f/ R /%/’55017 Sz[m(/fa/ﬁ. ﬂ’/oreOVe};
Show Het if X 15 smootd § gm/o/éyf/c) Lo 50 J5 K| H

EXM/DKZS-' 0) Tl acton of H on TH [5’4’? § /5:4% +ran s-
fa?f/'ons) (s //Rmi éfomkw W. gﬂ[j)fH. 7]656 Vector ;%//a/s wre
le-invariant S if we tuviskiee T H = Hx j’ ¥ ay/lg et -
cnvorignt vector felids, o moment mey K Bhs action
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(5 [/, o) > -, //Mce /"/0/ /5 zZZL Zevp feﬂf/bn %/ K
T*/L//@/-/ =/m‘.

7) le (oH fe a{j@émfc s, Lonsider Hra T7C 09,
/’bﬂ/f Yansletions. [lon wndor e Biviali zation smibar

% £Ex G W€jf7£f{fo()1—>o/ 50/(/0 ("j/j)
T adtion of H s pdﬂ ond : / ([7/ 4.2), so

Txf////% CXH(?/)/) [Co/nIOMf Zzo fem 2 in Sec ! 0/
Lec 10]= T(17h)

: Show Z‘/a/’f He /€JZV%/}9: foisson bvacrot on
T*( (/H) is Yo stedd on (hint: = is /”l}?&f/'mf
H-bundt..).

7) Il? O(L(Cfa/ variefies.

21) farabolic st groaps (detaits: LOV], Ever 20-27 in Sec.42)
led C b a comected recluctive (e g. 5/5//14/04) ﬂ/ét/mjc
gro4p. Gcell Yot a SM{iVﬂ}a Pc@ is calleo /pﬂfda&z
__’I/'/ it contains a Borel Sao;zf/ou/a,' f' =Lie (P) < is called a
5



prradbolic subalsebre. Here's a construction. Led [Tegtcac )/ i
be (S]SZZMS of sim/oé, /aosifz've/ and 2l wols. Tarve a subset
[[<ll and set 4,:- Span, (17,)04, Form e wé%ﬁm
p,)-5e D D e, % ios parabolic. Every pusmbotic subatsebr

of ﬂ is CO(n/ajR;éc % /(/7) for e anigue []. Stk LU1]):-
% L(N): = eA+ . T 5 4 Su/%ag/e wnd an (ol of

/5[/7 7113 Car/eS/sam( + &%06/&(& 5uo’jroa/a; L(0) L)
C/o(ﬁ,,) < C, whese Z[/7) is Feductive (its a Lewvt Sai{?ma/o)

(U[/Z) is 6{}77'002/[&4?,&. We fowe P(17,)= 2077, )0< U,

Exampte: For (= (L, e siborops PT)L(T,), 4T
Qre Szwijm{/os of tce apper z‘zfianjwlar, Hoe aé'ajamf £ foce
sz/m‘czlg1 zmizzr/m;a/fw matnces (Jor some aéca/;}posiz‘/on into
blocks).

- Descrite f/e fa/j/au/w P7.) L) ur,) s

555‘0» K th-

Since every /am/og‘c P s CO/‘f/z:fa;fe Yo some FUL) we have

p—’-‘l/(M ]/0;, Z&V[ Su{f/pu/o / X K/”//'Oofeﬂf 51//jfﬂu/0 L/
6|



1.2) /del(a/&'c Aduction.
This construction alllows 2 9 Hom /yreswz‘a;f/on Aeoretic

05{(/65 /01’ 2 /ew' ,ﬂ((/j)‘oa/o Z / t’czS/'er) Z[a S/M/‘/a/ Ogéﬂfs 7%/
ﬂa ambieat jl’w/o 4 Mam/fr), H ocars in fffwﬁﬁ/% evafg
g}’maﬂ a/ Lic /e//’gsmfu‘/oh fn/eog; 'LZ/L ﬂzwg o/ fa;ff,zforg Q
léﬂVaMZ‘ﬁJf/m ‘lz/eog 0/ /&éxo?flvc j/aa/; over %mlff//fzzz //0—120&'5
%05/5, /e//escnfa;f/on ﬁl/(_’a}} i A/?Z j}fa/os/ Hecre Mﬁafms, et

7|

77@"6 ‘'s a yersion 0/ /W@Zoz‘c ('na[aof/bn 7%% ﬂ/‘éaf{ﬂf w{/izj
dhie o Zuszf/‘dq £ jjydfwsfa'n see See Z [CM]. I this course
we Consio/er a. certan éjpj}’aa/&

2.3) (onstrucdion of induced verieties.
Fix a /a/w{oxﬁc jaﬁmulo P=/AUc( Lt U /e on /-
6?(41 Verianl  Cover 0/ A ﬂ/éo’fmf 0/(!175 OZ C[*

@manc Ecm/z Sec. 13 in Lec 5 Het () ) < [/5[[))
/%/eoye»; ZZ[( 2 ton o/ L on @ %ec/fokj f//’ﬂl/j/ 'L[/e
S/simpte quotient L/20) [ ). So we we st



fa/m‘n; about efaz'l/mmf covers of ﬂ/‘gaoie/zz‘ ovbits For
s/s i}%/ﬁ (j}’ou/ﬂs,

St X: 5{0&5 Cl 67 1. Ths is @ fissom Vm‘m‘J w. sroment
map. 1 : ——>[ Pnite my%ym W M/lceje 7]

Next, comm{er 70 /maz,‘/em,‘ (. Tt comes w. awmz‘m}
actions of (AL 9(}/%}%% U (e [-action maxes sense
b L nomakies U

Th %Z/ow[na{ leme. will e asefud

Lemma: Tl pringpad. - bndts = CIU s Kﬂce/% Bivied
in Zansii ﬁ?m/ojg Tl some htds v 4 //mupa/ P bundts
§— P
Froof Syppose. P=P(0,). Leh P b te ‘gposite’ paredotic
ju{j)’w/o —w Lie @lj&émﬁ j/@éd Ag h/fjﬂf
P=lAU" whﬂgdgp So f/@g nwelek
: 7) The maps Zlﬁ—af/ﬂ U Hwo& P — f/M,

P H/DM, are gpen em/ea(a//’njs.
8]



2) £ (P & [ — G bivakise anw Lo images of
U £ P /ejlnemllm@ 0 over Bliy Dransbotes é’ clements of ¢

2) Hnishes e /}’09/ 0

Considor He induted (5L ~action on T Clt). s Hemitty.
tion (Sec 27 of Lec 2). The moment map Lo fo dlesciibed]
s Pllows. We ean view */ [/él) 25 e /omgjcnfoas vetor
bundte. (% ”/g/ h,)* Tl mowant ey
o fy): T () — g* L™ 15 giwn 4y
/4@([4”) :Aoz,ﬂ/[z,.a)= - dlya, he () delg/n)"
whese K*C—;@/ﬁ)* Via ﬂ/ﬁ ~ [k
Mo consider Ho dingonal ackion (<L T (4ll) 1
(j,f)[[é,az],x% ([gM',’ () Cx). s Homiltbomun w:
woment Maps 9!44,/1&): ([}4] x) = (Ao(, -o(/[*;ﬁﬁc))

j)e/z'nif/o/l: T[L /'M(uao/ Vm}/ﬁJ Ih/lo[/ )g ) s Yhe //Mi&‘ombn
Veduction /L (= ¢ <)) dlye= -1 )5



Exemti: LA =003 Thn T (603)= O (qp)* = TP as
[isson varieties. Detoils ave GAE as an o
example yau coulo 7,‘7, to show Yot

TGN = [P=L4ud- T L) P=T (ap)



