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1) A8 A vs 2(07) vs bndy (F(X)

1.0) Coal

Let A= CIE™T), an SO -elsebra via the neturad
eméea/o/)ng ¥ 5(5)"7 f[[fkﬂ givny us caifejw} Q.
fee Zef/(W-) & Ve Z as in Sec 1 of Lec 10 This
g1ves the /az/?/lec-f/w, /AD (7)e OAEW. ﬁDmgA[a(l—))é[ﬁ)]fdjgxﬂ
Lt W)= Stah,, (Vip). Reeatt tht Z(07) donotes th
carter of Of Dur j@ol in this £ next lectuve is proving:

77)}44-’ L/& Aava /[ —a{?aém /50}140179//5)145
W o - ~ _
A 8y A = 2(07) = by (R(17)

— > by -
¢ Pe )

77)'5 Is & Sf}/pﬂger X More ge/’iez/d Version 0/ faerﬁ%s
/st fAm Yom Sec 1 of Locd

11



14) gflca}o
/l/e’l/ﬂ Mao/c Some /0)’05%255 Zéou/am/s /ﬂ/owng ﬂm Ly Zec ’/0
Tn Sec 2.3 Hhere

() we /HVDOZUC&)/ Aomamogyéism Z0f — Z (OZ) (whese
Z = Z(Ulsy)), as well as an eméea(a/m Zo4 <540 4

who se Camposlfzom w. /4 AWA /s Sugepf/w:

(¢) A/a /WMDZ féa/‘g # Com/aos/f/on

Pukt,- ZeA — 2(0 ) — EI’W( (él (w- A=A comeidtes
W, 'L%’_ CDWJfaS/f/on 0/ ’fZL Cmécdo//n} g®ﬂ¢—7/4w°@/4 X
the %ﬂ//omoy/oA/sm 4" | —» /[%@AWA'—"’A, 206 > Wz)8.

(id0) In Sec 749 7301/ a /a@&'%@f{m B o/ 4 e Comio/a/eo/
the localization functor Q — 0, M= My: =EQ4M&

proved thet B8, Hom, (1,4 = Hom, (Mg, M5 ) & Hhat
pe 04-/31/?/' => Pgéﬁg’pl/?/l

‘Z“" In Sec 1.5 a/ lec 10 weve stated:



/Dro/poszf/an 1: Lt M E&/O_l fave Verma hit-retion:
fo3-M gM s eM, w M/MN_ =20
For B=Frac (A) or ﬁ) where b s 2 mummed prime
idecd not of the form (2¥), Bhe VZSw@é/n} bttration of
M 5}76{5 n paﬂ‘/cu/ar /4 @Ag (A;).

Werll wse £his o prove the /m%wén} resubt announced
i Sec 7.3 0/ Lec 10.

ﬁ”opOSIf/W Z g 7Za ﬁomamok/oélm Z B — Z / ﬁjlﬂi)
factors fAVoong Ze4 —> /Iwoéiw 4 — Z[Qlw.})

1.2) Proof of Fropesition 1
ZfiWIﬂ/Ia Z&f g /ﬁ n aVéz’f//QVg, /Vory‘fAer/an S[;) 4/
gebra. Then bt (0,00, 8,00)) =0, # de /.

Pi’oo/f (Use 1%176 M #—7/14% Is exoct & Ag())r@
E_[ £ unversol /Voﬂfﬁ} of Vermas).



Froof of /Dmp 1: s 4o Lemme Kf/c mimitesimal block
decom' v 08 [Sea 1.3 in Lec 5) 'f/i; /ea/uces % 5/001/2/15,
%Aa/’t ¥ c?uzlwzfemc class for e where ' is the com-
posifzon S(JF)HA =B 15 one pm”;;ri mzzzéﬂf?fs down o

A+X - L/'[A{J[)é{%%g = W=,
Werll £reat the cose B-Ay for f# () ~the case
of B=Frac(A) |s easier
fote et S(ICB. Lot v, xelcB X 1<t
Then = é X®x, = wX= Zwiiex.= Zxi@w’x;
A X=w (A#K) = h-w-h, + é_m (i~ w'x.). This
element Cres i f %%4@@
KW ke + <A -w X'y cp e
Nite thet /5/) S is either {0F or @ mimmal

prme m S(E). So we camnot have +uwo chay@ e

/Dem/cnf elements of (Ifﬁfc S0) mp =

dim Sloan (x;~w'x )1 > w=1or s, Ir w=S, —é/en
Span (X=w™'%)= Lty s0 of =2 €P for Some. 2e €. But

“ﬂ B is an Af—@%@ém & oz s mvertibte in A if 2#0.



721'5 SAows olvé/’f' £ S/ﬂce/5 (5 /%/‘niwa/z/ %f&"), W%wf;
we excluled 0

Impor‘éant remarc: I /b’—- («), then .
X W= 1} q*f -
/(L;"'X - W[Az+y)é5/®/5/ =2 [W=Sd/ 1/: 5, ‘}\2

The /orom[ rpeats ot of Froposition, detarts are ay

1.3) /D/oozl’ o/ /D/a/oaszfmh 7
Sl[ﬂ/o 1: We show thet He natared Aomomw//p/um
1 Z(07) — A°7, zeo(zy gelh)yee O
Y Z/Méeo/o(mg,, ﬁaz/&’s Q/VDJCVf/l/t ;en@//a;for //5 o]‘p
OAZ ﬁ%ﬁfa/ 59 Veymes. Let B fe as /D;’o/o 140, e,
be st /?g & MB W. M’AE@? 4, (U?m In af/er h/a}’a/s) =
?p.’ 5~>M} 50:/‘4—913 s.t. $a$u=56041/ $u(70=5/0/;; for b€/
mvevtibte in B. We have ¢25 =2, 4. So il 2 bes m e
kemel of (1), Thon 2,70 = §2p=0 = by = ppEs=0 O
ﬂﬂa afécr Aam/) M} moduale Q httered /J’ Vermas s



Torsion free over A so btz =0 =>25=0=[ P i /r?/'ec/f/ue_
3%6}/@}601’] 2 =0.

Sfe,o 1. As we temarced n Sec 1.3 of Lec 10, e
composition  Z8A —> Z(0,2) 40 f footors hrough
Z3/ ~e>AW°®AWA, 751cc’ngL B we jmf commutative a&‘zaym

2,7@4 AZKO )

{

A @ As > o=
6®Q > (wh)a) e /iy, = =

-

LY

This ﬁ/”&é o dashed amow O

Im/oarfamt Yemearics:

1) The bolbom amow is /(n/'eaé/ve To Show Bhis itss enough
4y chec f%azt ‘é/a Mdagoas AOMOVMOl;OAljm
CL o €5 — 59" @)
Is /’M(/'ewf(vc (then we complete ot 0= tensar /J‘ A)

To prove (2) is //y'cszufﬁ ote that
) CLE"T b5 Aree aver CL57 Y = He source is torsion-

Z‘—i Freo (i fact, free)  per 4:[5*JW



i) Ao base chenge 4o CLEP1" () i mjectue
(in fack an /SoMoersm ): j*’m}/h/o Xprr, IS “ s smooth
£ e Map Hom 11 f‘y is égeaf/ve [ ).

W/W,

2) For B as in the pz/oo/ we clagm Hhet B8, ¢ 15 Iso
let E=Endy (P)7 55 thot
Hom,, (P 7) 5’“ = [ /Moo{p
X%[ﬁ —>Z(E) 225 e Am/a B =/, é&
() m Sec 1,
Be £ 2 bndy (B) —=>Endy () 15 B9, End)y (M) ()

Lt E b an N-alpbre Hhat is Fintet
Jem}/wffca/ { torsion-free as A-modute. Let B be a loca-
Craction of A Then

(1) B8 Z(E) —»2(88,E)
(T) Z(£)=EN Z(BY,E).

=] Nite that ( )



/%m@] (8,(A), 4,0)) =0 for A=)’ (4)
T Soltows thet Endy (M) => @, Mad,, (4), He corter
5 A°F One con show ( >7f4,¢ B8, ¢
comcides with He testrction of (2) 4o e centers.

1.4) Structure of EJ=£M0/@[5[1')J
Our next (7010[ ;5 To /Vove_:
/Dralﬂﬂszflon: 4-’2 i—ezﬁ(m: Z(qg)/*g s 150.

L]/@ sfarf Wﬂ% coﬁﬂlﬂfﬂ‘/ng N 6/%560)/0//}75/ E%Aeg

ﬂm/cing, flc /Jémng/ COMMMfM/V&
Z(07) E

\ £ ()

Lonsider the aé/'emf P:- T)_,T,A [(p)

[emma: P = [(17),
10}’007(3 Since i[;_,w is exact £ aa/m/fs {faﬁ'aémf, P
Ak prjectve, and L8 P =>J, 1 A6p)=>[Sec 2.2 of



Lec TJPON). So Homgy (5 LG0) = Homg (R(X) LGu) s
e 2 & P=>R(0) follows from Sec 13 in Lec§ O

[et r:=|=2] /%, Sec 1 of Lec# we have a Ftin-
Zlon /05=P°§-@£..- QE’P W. E//f, —"%AA[/\;], where ﬂw
K, are all elements o/ oW 15#75-. (4) Zmp/ms:

(z) # ?éEfEho/@[p) 2;?(/0“)9/0; #1

(6) ﬁﬂh[éfe /P );64 = /76(76/1/{1

(5) ) f/w 0/&5/760/ 6méeo/0//ﬁ0@. Q/Wia‘éa]f/wz‘g 07‘0

(5) is an



