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In Lec 4 we have deifeo/ Z% &élfffﬁcojémn 07/ [jmoéa()
formel ?wmf/w:éloﬂs of smosth Sémflf/eﬁf/c vaneties. This is
not  whot s ant’/esf/no(; m z@/) f/eorg ) whie we ar q/edm}
W gmo/ea{ ﬁ%@/ms Yot e algebres of Fnitions on
sméda/ atfine vavicties. An exemple of Such 15 #, /7/@-
teat cone N i ﬂ*[ c’g)/wém g it & Semismpte Lie Q/éa@m
/@ depnction, N is te SL/gl/cu//WfJ /4 nitpotent lemnts). I
turys out, Sowever, Yol ;/ér Man ;, ﬂ@w&v variedies & chhss-
feotion reduces 4o thed fo sutable smosth venctes (h N 4,
Coz//cspono/m} swocth Sﬂmpﬂ_d[/c Vay/af} s TB)) The comect
ﬂme//a,&%& fere i won e g wler wwr/fg, n pue stlon s

o comedd s m/afwfzc sinpaldovrts,.
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1.1) Ded nition
Let X be 2 Bisson Vmag.
Defintion (Beanntle)
We sey et X s f/}guja/ Sjm/oéyflc Zy/
() Xis nomed
(i) X “F %mp/ vctic (5o Bat b westnton of A Brsson
tructare 4o X7 s nduced é 4. )(”ym/a/eoz‘/c form). Denste
ths fom by 0"
(i) 3 resobution of S/nézdenfles 57 L st f*/w'e’") extendls
to a regular (it /osm{@ a%aﬂemfc) form an Y Note thet
once. Hhis condition holds for one vesbiton it plds any.
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of C Go Het of-1), Y= T (78) & pis j}ﬂ}’/}g@/ vesolution
o He moneut mep for (AT ) N is vnoun o be romel.
The smosth louus is He gpen vt in N called /r/nc/'ﬂa/. Thi
locus s ,(Vymp/eﬂfré. Ore can show Hhet pis 4 Porsson

mwpﬁm So F"‘w”ﬁ extends 4o Ho touits %ica[ %mp(ecf)c {ém on Y

2) Let Dl b o Lorbd Bl Sec 3in Lec 3,
Yt we hove Yo trensvere [ S@Ja/owab,) stie S cﬂ*
to O Tare X:= SO, 9/-'=T*[K/E)Xﬂ,k5. From 2o
—L‘/amm/fw%? condition X is nomed. In Sec 3 of Lec 3
we have introduced a Caction on S st. C[5T is 2,
Sededl . C[ST=C. Is easy fo checr Hot CL¥) i
jnw(zo/ 74/91%14‘5 Next we j//f {3 on C[S] 5021 Pom s
guarrt recdtion W ronstrucded in Sec 3 of Lec 3 (ane can
dso db on casier verson in the Bisson JMZ{MOE); ﬂ(fé {,-3=-2
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e Risson coenter of CIST

This gives fise b a Fisson breceet of 0/{’9 -2 on C[x)
(o5 o Foisson 7Maf/wf Oi(C[S])'

/@74(1/&0/ /}’.r)/DWf/ef of Y (s, fj/ﬂ/f/tﬁb[/c ~in fact as
a Suéwmf/tj, of TX((/B)/M/ p: X s [B15sen) all
con be cleuced FHom e ok tht p It a moment map &
S is trnsverse 2o all orbits Hat it intersecds

So X=SON is a comeed %Mf/em‘/c S)ﬂgwfmvfg.

3) Ir te notation of Exampte ) consider He choswe O,
a [isson 51/151/6?/1%5(, of ﬂ* Its it nomel | so G4 X
denote e normakizotion. Ohe con show Hhet CLO] =C[x]
(1 "/3 usiny He abservation Haot e mumber of orbits in
O is hnte £ bl have even dimension). [he ditetion
action of € on g presenves O, henee litts 4 CLX].
77~¢ %m/m,/tm‘/c /Erm on 0 (7/1/&5 rise fo A o/e(; -1 [2is50m
bracicet on f[)(]. Note anJf COo//mX,,é( )(re}\OZZ, 9
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fqu X s S/njmfar %mlafeaf/c, fence conical );/umf/éa‘t[lc
S/Mgu/ahlzg.

13) - Factorod +erminalizetion

In generel, 4 S/ﬂjwfar ﬁmﬁfjﬁc ua/:/%} does nt. admit
a S;mp(eﬂ[/c resobution (ie ( y,()) st Vs )’Jmp/cﬂzfc 4
p is Bisson). In Exomples 182 we have sud resobtions
white. in 5(621%/9& 2 we do N, in gcmmj. fowever, iy alf
cases X admts a normeld BISSMM vesolution (3 p)
uhih i maximed lurt. to natured order on partid res-
Cutions) 6701'1/@&%6, Y is Q-tectonal’ ( every Weil ajvi-
Sor zolmits @ /m«/%/pﬁ which i ﬁ/f/er) £ “emmel? 7&
%zfﬁer (1 our 5%%”5’ Mezns :

(7) (’00//my 75”75’7/4

Hove ave Zm/ao//fan’é /arO/)e/z‘/es o/ Y

/D/o/omzzl/pn . ’/) A/O(eroé) = (E’[X] & /L/,'/@yreg )-‘0 ‘VLFZZ_
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Sretch o /Voa/f 2) s duw 1o Nomivows. Let-s fx//e)‘n
wL} 1) Slols. A resubt of Beawnth says Hhadt J&W/)/ﬁc-
fic Smgu/a//f/es are retionel.: Z/ X i W}gm/a/ %Mﬁ/éb
tie & f? V=X is a Propes birationt mo//yézsm fom a
smooth l/a}’//’/fg,, Hou Ef* 0,.=0,. Now ke 2 ressliiti-
on of Sm(gu/mz‘:cs 7y o 7%7% F(a U X is are
solution 0/ S///ju/ar/zz/es as well g M W in .;cff
He %mpfcm‘/c Jom on X7 G 4, }’ Bom whid its nit
hord b conchuce et Y s singutar %/m/a/wvfzc. So
E@,ﬂa-ﬁ X/Q(Fe) O@Ef,ﬁ =0,

Lot (Y Fesy zéi o inclusion /&ﬁom/f SMpu-
Cnties are é@—/%ccwfa,} = goé* 0/./23', =7 &

E( ﬁyn} 0 /fiscoo/zmy v 7. Swe foo/wy Y54
We are Q/OM d

_Z:’) pa/zz/m/w/ 70760/6}14 K’om /éc 4 con be @&ﬁﬂe»z
% &&55/{} j/"QOZZOZ Lrmel ywwflza?f/om of V%
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2) %sm’//wf(on of 70/@75/%4,1‘10;75

(A X & a comead ?m/afwf/c S/njwfam‘}z( J be its
- fockoned terminalization. g b larton Spoce of X
we mees j =H (YV"’L(E) Nite f/of 7 jeﬂﬁ}@f Y s het
Lnigus. but tose spacer for Affrent Y con be idontified

Thw: 3 c/gn‘zz/o 5/0704»6 Ve lection ji’ou/o <(/ [f
we hove o natuved 6 ) AL

{4l ered fuanf( zations //sa —-—fo/h/ (- 3,0& Kf@/j ’()

EXM/O&J Zﬂ( X ’ﬂ/ / < ﬂ’k ) 77L ;uw{/ﬂlf/ons are Coﬂsfrumfeo(

Qs 7ua7[f/m‘s of Z/(g)) as follows. Tl HC /50/%0704/:;” states
Hot the anter of Ul) is identified with CLET S
for e j’%/ we howe He moximal ideod < Uls). Sef .9%’
Z/@)/Z//gmx. ye. M/e;/{s 4, Ltvation ;4/0;:4 W@) wid one
con Sho Hat it becomes a ;‘//%0’@/ gucat zation of ClY]
MZ}’P/ ﬂ[’ j* M”W
'_‘ /@.caﬂ fn/a/?f 75%6/@/ 7;{%;42‘[2&71510;45 o/ 7 = T*/ f@] e
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MQSSI/;eo/ / ///}/Cf j % /Yé; we assion 14& f/eaz/
c/lg 07[ (A f) ft«//sfe/ Aé#f/emémf Wiafors on f/g ,,7.%1
well-noun Hat = [(DH)

L. constrction of 9& W ﬂéjx/lf\/x n ‘Ll/cf\%e}@/ Qse [s
simiter 7@ Te jx we Tore fﬁc (7/2040/ Formal fo(wf/ea/’f/on ‘@i'
of " The 4o [(B)=CLX1& H(Op)=0 (D)

Is a Jmo/co( formall guonti zetion of CIX1( ). Turns
out tht Hose 7uanf/fa/€/ons Con be /jomr//u 4 different ],
'L%’s Is (’om%ffw/é M; 72;» 7@1’ J::ij we Tare 7,%

S llered 7%&(14%250%/0’) yﬁ’ COV/{:S/WW/MJ/ [, @j )



