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1) [Z)m/a/fy'fmm of /ﬁ)’oo/ of tull 7‘2/1‘//;[/4655
1.0) Recap from Lec 9
Lt ZAWACA & NN be the am'7u¢ eloments of =
st lt‘p s domingnt &11(9 & antidominant e jvf
the pjective PON) 2 T2 on 8(p) (Sec 22 of Lec 9)
We have #le Fumitor
o= Homy (PON) 2): 0% — Ly (PO3) " mod)
In Lec 9 weve stated 4het 1 is /% Faithtid o
p)’o(f'e_(/f}ves and yeduced Hhis 4o Hhe existence of 2 cer.
Zain exact sequence. /Mz;mC)  recall e /o}'zﬂ'e(;fn/e
jwﬁ/wfcw ﬁ= j;/_,ﬁ(lfw@ﬂ)ﬂ(k’) of ﬁz, w/,eye 1
VA" are dominest. In this section, we prove:

l%pos;fzon : d exat sepuence 0— P— p(a)"= PO



11) P(X) vs Zranstation functors.

P i oftamed Fom A0 %z Q/O/Q{J’”Sf /V?/}zz?flvﬁ Func-
+tors & ‘L‘a/cin; Es. So s a naturl guestion to Sk
what j;—» oo 2o P(N). Pocall 4hot the T~ functors
are. detmed in Hhe /ﬂamé settmg: we pice 1,0, €/

st 51,-+FK(X;)2 are dominont

l%/oosiflom: 1) 7;__% P(lg)ﬁ’ P();)

DT PO = PO wher
- |Stek, (3,00)/ Stk O2p)

Foot: e oo cluce féese cLeims From He comspom/m}
prrts of te theorem in Sec 1 of Loc & (Hhet deschics
T_)? AC) £ Sec 22 of Lec S Welk prove e harder
part ~2) =& leave 1) as

EOV‘ 2) of Bopn m Sec 27 of Lec 9 it Mmg% Zo
prove: ohw //oma (j;'_,}zp(lf)/dd))#’ ¥ del )

Chs=dm Homy (PO)), Ty 5 000)=L T, 40) s an
erated extension of v Veymes £ f/om@ (PO"), 4 9«4)) ~

ﬂ J//t«ék/-fuﬂ_ O



12) Proof of pfo/oof/f/on in Sec 1.0
Thx +» Sec 11§ He txactness of Ts § @5 itos
eﬂoaé% 4o establish an exact Sequence
0 = A(X) = POy — P)”
This is Lemme. in Sec 14 of Lec 9

2) Deformed Soeyg% Functor
A. 1) Discyssion
We tare A:= CILE™T w o natund Map
X S = €[F 3 A 50 that Nelop
Fee del st %‘P i dominant. Fecall (Exampte
m Sec X1 of Lec 8) that
Howg, ), ): 0" 4. m/,p}
Detme AU/ 0 — /- WJoo/
D/[7 A/omo (2,(p), T m—(: 7)>
The action of l/|/ an } ndaces that on A 5} ﬂlgeé-

78 amfm;w)a fisms.

E‘] Write h/f Sfa/éw (/LTE) A/e'/.//f construct o /LMVéOV



¥ W-X
M-' @A '———7/4 @ A /MODZ_)%/

o et U/ is {,Zu compaﬂizon of A Kflt /w«[%acz
wnder Hhe /MLZ/SIOM Aes A" o A ats18a.

27) [enter of aejfeng,

Detintion: Let £ be an A- near abeljon ca;fgoyy,
z%t o conter of € Z(t) we mean He /f—a/éwgm
07[ ch 5/40/0//M0}70A)SVMS 0/ e ia/wfrég m/o/a;wfo}/ 0/ .

Exemple: Lt E be an [assodative antalk) A- obeehra.
Toke. C:= E-Mod (of E- /Moo/ s £ is Moetherion). e
tlaim that Z(€) is /SorMoy/oé)c to ZE) He conter
of £. /Vameﬁ& we Send qu/ﬁ) o € 570/ (E) =™
Sme ¢ b a Functor Kﬂo/ammﬁzrm, o, s cortrel. (onvev-
5‘/% , Z (E) acts /BL E-linear @MO/OMWPA/D'MS on any
E-mo tlulle givmg 2 Aomomw/nﬁzsm Z(E)—=Z6). T
Show f/esc Lo éoMO//MO/}Dé/yms e /%u/fszZo,l (mverse. (s

2—[&7@ 05 oy



/Vaft féc&f /7/ fCE‘/%o(, 'f/w we Stitl Nove an
A%ij/ém ADM&I’MDI/UAISW) ZE) —Z2E) but ey
/aiﬁ to e /M(/'e&fn/e o Suzf/"emf/)/a

7]& 1R son W@ We /L@w/ f[a center Ofﬂ f /S 7.%2;19
it acts on @5_ /f - Onear fumfoy F from £ ‘L%( 4 o
/imdfor /SDMOI/MW% ? %%/'o/,g_

2.3) Lonstruction 0/ ﬂ?), L
In particatar, V. OHs 4o o fundor
gw.kﬂz/ﬂgw.’\)-maoé [47
(where "CiHs” means Yot _M is 752 Com/w;/z‘/ow of Lhat
wrth e /pwﬁéack under A — Z(. Ozw». We are gamg.
4o construet an A-algebra Aomomwﬂzsm ot with
loder be Shown o be an /somaz;aézsm)
g, — Z(0")
The constrackion is a version of e HC /)"omo}//m/zrm:
6 £ —= f[j*]w.i whoe Z is e conter of Uls). Z%L



Emmpé (n Sec 12 we hove an A- aé%m 40mamo1;vf;//sm
/n Lokt ="'

%@/JCZ[Z/@)@A med) —= 2(0")
oV ﬂéf CO/)WO/CV ’f%& azé/)m: SAI%LZ /50)%0}79/15)14
K éJﬂ #
j———%ﬁ/ X2 X-M.
The pullback B f[j ] —>(E[5] xeb s x+ <Xx
testricts o d:[:gj = @[jxj “( ))//ﬂ(o(lﬂ}
Z = (7™ _ﬁajr] 5 Ams 204 <f" 04

. The compasition
Zef s 4 %0 ) —» AM% A
Is ijeéf{Ve (bt show thot
(137" '@y C171) 8 W)

ﬁ”opDSlf/On 3 7Za Aomamok/oélm Z@)/{ —> Z/ﬁjlﬁi)
/aa‘ffoys fAVougA ZRA — /Iw‘)@/’lw s Z[Qlwa)

ﬂc p}’007[ /f?uizfes A ,tfy, @ﬂ;pufa:é/om [EXQ/M/)(e ébfow)
Z" L Some /ot//m&w, Wetl /m;sé it in Lect1



Examln[e: For well we have e ﬂ/fguém Aamamwp%m
Z{OAw.x) ARG ZWNCRNIN Eno/q [AA[M-C\’“)) = bk
went 4o com/ou‘ée /ts éO/u/Ooszfion wrth Z — Z( 02/ 9
£ quts on 4, (w-2") via ( on construction of HC):
" %ﬁ(ﬂ’[j”] (W) S@)mew-)fmu((x)(xej’) A
Mem, recall X stands fov e natuval mlusion
S = C I T, T other worchs, ¢, 2 i He
evabuction of HCe f[j*](w")wf w-1++)(€jgo,4, Beca-
use 07/ 754( (M ')'/m/ar/'ame 7,%3 (s 1‘[@ Seme 4l -
fumf///!g, at w’-’/w-fvbf)’ 1% w"J() ie. e evaluation
of 6;1?(//[85 [B/*JM ot W), ie Hhe evabuation of
Wél;ﬁcééf[jﬁ ot K. So
0, 1= ) (W) HC, )€/
In particuder, @, hctors as Ao compos tion
Z sz;(m)% 1" c / Y 5
The resulting /amomaz;pﬁsm Y — A (£a) wib)a,
indeed Factors f/roaé% AM%/J ( ).
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2.9) [ocalizedion vs Homs
The /0}’00/ 0/ Pfapaﬂﬁom uses Z)ca/@?a/fmn.
ny g be a (OCQ/Z /’/Mﬂc féﬁf I3 A goca/&'ijb’om 0/ A
7?/0 040/683 we Qre jOZI’IOﬁ 'fo use:
0) B:= Frac(4)
1) B: = AF for @ minimed. [ Au(‘j»H 1) Nongero prme el A
: B®A- s an exact ]‘{mmfor 0/; —>%
(where B is an 3@)"6{)@30@@ Vie S@/) 24 ’—75)

I S)M/béi@ e sNotation, for MEO/;,SM% /14@5=5®AM-

Lemma: 1) @® Hom (N M’>—->/L/om08/ M), #/’1/’4/60/1’.
2) If Pe 0 Is pre /ea’fn/c f/mn Is /OV?/CCJZ'/VIE th 0
Seetih 0/ proo/ (details ave )
1) Follows e M s /mnfe@ /V@Scﬂfw/ over Z{@)@/I (as a
/;n- 36:/:»0( MOM(& Qler a /l/oe/'fﬁe}'mn r/nac).i) fﬂom
ﬂ ble of 1) & 5®A'-’ OA'_?OB 6&'}45 ZSS@ML‘IQ% Su(y/'eu‘flw/e_ 0



7.5) Localization vs Verma Jbkvetion

Heve we consider B of one of e /@%mng Jorms:
(i) B= Frac [A), or
(id) B=Aﬁ where f 15 2 Minimal prime dittevent Hom (X")

//esz fle Mo Veason MZ wWe carve

/Dro/ooszf/an-‘ Lt M e, Jas Verme hitrvetion:
lol=MeMe M w MM, x2,0).
For B as Mowa; He /esw@é/ng ptlration of M
_Sp@'{s) re. M, “—’I_?Ag (A;).
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