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1) Finite fewng

.Z) E’e)ecﬁw aged‘s { /J)/((yj'eo’fn/c ﬂmz;fom

7) E@Ca]o
Let A b a local Npethepion Sg)-ﬂjgogm (w. £e
con/fspom/mg element fe f ©4). Lot Wch s e max.
ideat EK=A/ In Sec 23 of lec 5 we mtrwoduced an
univafena /;&Za/flm /\5< on /l:
de

A 115—9 jlr)(f W- (X)) mOo(f&h’/.

Nite thot every, c7uwafencz coss Lies m 2 W-orbit for
o Suitable ( ((DTX)—SAI%eo( ) action af W on j *ébk, fence
are Hnrte.
We //0)/60/ (Sec 13 of Lec5 +4hot)
0-B 07 (1)

A Ze/\/'j( A

WABVP_ = Is ZZZL /b«ﬁ Suécdegoyg_ 0/ /mﬁ/ujej f{{eyeo/
'ﬂ by qu&fzemfs of A(X), Ne =



7) F/m‘ée &Mgf/)
Thm: Led A=K be o feld Then 79//450&{5&5
//mfe /eﬂgfz

Fix Zé/[/’*j(. for Me ﬁgo/e/nc
A< (M)= Z o/m M
~ well O/e/neo/ b/ 0/m/4 <°°4/3&’ <2,

(1) reduces the theorem 4o

Jemme: ¥ Me @5 e ZemeA of M is So/g[/M)
Proof:

fite Hhet ¥ sub WM, we have /ég Important Exer-
ase m Sec. 21 of Lec 5), o/g(M)-'o/E(/V)*“o(Z(N//V)
It rempuns to jAow-' M%Uz?o(g(ﬂpa Take & Non-
220 homom’m A())—%/"f. Tl e -7 ( ). But
Since A(Ax 5@6/&76&5 4(1)} ﬁﬂ[ﬂ(k))\),—&g ﬁ/%#&:@

z“‘ o < (M) . i



2) IDi’?)echVc agea‘s g /)V(Zjea‘n/c Functors

In lec 1 we have steteo severad /ﬂi/o/oeﬂflcs o /ﬂ}’g’e@‘/ue
dbiccts in O includbng, thit ter are cnough of tem. T
this tocture we start quo/(y mg /V(o/eofl ves  for categones g,
mtroduced in Soc 71 of Lec 5 in e case wher ﬂ/; s a to-
cod Noetheviar Sg)wjgeém.

2.1) Domipant Vermes.
Definition: e Say N is S-olominent /'/ 1ts maximal in its
6701[1/&@/1@ &/QSS/ Z} w.zf.zf. leano/ako/ OI/Dé# on /[

Slhcc o s //Mnfc such element a/wa;js exsts. /fm/ 1’/ Im X
éf,g@ﬁn/ ‘dm l i3 X‘ D(OIMMCZ/It S }ﬂ“f Iy o/oméﬂanf, Jo J('O/OMMMLL

OKCW)CM‘L' (5 um?ue-

P}/ofOszf/on-' led X be V- shminant. Then 4, () is /Wod'wfn/g
I @;[C’J‘Io{ hence i QD

’ﬂ oot



T hons ;fo (1), itss Gﬁau(jA to Show Zhis i ﬂfz A”S‘
oéJ'wé Me 0/;“ is Filfered % guctients of A, (X) for Ve 5
A“}} Wagéf of AA(X’) 5 <X =>3FN S He same bolols Por
Werghts of M= Hh kitls M. fence

'L/O”’OA (a0, M) —’%/‘4:’ = M,
is an exact funcdor O

KOM(WJ - Ab)e O i /wod'eaf/ue.

1.) g/'ao(/jamf Aunctors

Our ool o /DVoo/uc& Move /Vod'wfn/e olé/mfs n OA i o
agplsy, Functors zzo/mnff/ng a 5/'40(//'0/;7% (bsth Ceft K right 2l -
(/'omf). Lets reall basi compa/f/é/{?fg between aoé'awf/on
andl akelian catesory structure:

a) Let €D b abelian ategorns & F- €=29:C be func.
tos st Fis bl adjomt 2o (. Then F is 19kt exact £
is left exad.

O I (i exact, ten F sends ph(y'eaz/z/ej Zo /mg/'e&fn/es,

4|



Q) II/I /Damf’lcwfar, /}[ [ Is gﬂ% f@@&/ﬁé‘é ﬂoga/m‘ 7o /':
Hen bsth are exact £ sendl ﬂf()}'wéwa to /ng'eu[/ve,s.

/L/fm Qre examp les o/ éz'aa(//'omz‘ fuﬁﬂ‘om yele vant /or us,

I) We have ‘f/e /nclusion /unagor ZZ: QA:C'_?Q] £ its
5/'4100'0[)7‘& P Qa —» OAE, Hhe ﬂ/pJ'eof/on fﬁ//b;ooménoe 4 e
0//;/er Sum /ﬂ[‘o/ﬂﬁos ition (1)

l[) Zf/‘f V 5@ R %nnft a//meﬂjioﬁal }’epl/esewfaf/on o/ \% /‘4 &
Z//g)@ﬂ-mw(. We @M&o VOM with an acton of Z/@J@A:

A.(sem)= v@am % (v8m)=XU®m+ UeKm

e Yot His mdeed quues an action of
Uie)O A Moweover show Hhat:
()i MecH generodes /f Hen VBN genewtes Ve
i) if M= M, is o weight decomposition (o Hhat My =

AEN

ﬂ {mg/u{ Xm = <9«,><7m+)([x)m e Mé’;), f/ﬁn



Vor - %@ (ﬂ @\ oM, ) it the A/e/'jﬁ o/fcom/pon'f/on.

6 if hoacts /MQZ@ mggovfen£§ on M, Hhen it does
So on leM

Hence we get o functor V@7 QI '—"0/;

We clam Hhat 1V®7 is éz'aaj'omz‘ % V87 This is a
Za///5€7aeme o/ f/L /ﬂowéng J{wm 0/ f/{: fensor- Hom
aqj'uno‘f/on:

- M e U)OA mod we hove Ele follping
noturel /'somwﬂ/srn'

Mt oa (VM M) = tHomy o (M V)
lonclusion: Lot = Z be o equivatence (lrsses for ~
LV be a fn dm 9- /e/a/emfa;t/oh, We gt L, /DZ/ﬂwznj,
Functors M/m/fz‘/noe Z/'zzaj‘wm‘s ( fence exact g Sena/mj /Oyzy’a-
tives o o (/edf/ ves):

pgre(VBL): 0 — O“ @)
these (ool z%e;y divect Summendls as fundtors) ave rnown

ﬂ RS /Dyc‘a/eaf/z/e /umafars_



13) Behavior on Vermas.

We want o /m/oo(uuz_ /ﬂVr(z}’e&flvc a(o?e(/?fs FHom o Khown &
casy. projective, a dominent Verm, {”», &rplying, /Usz/'eUfiVe
Functors. So our next tase is to wndlerstand 1 /'ngjes of
4,0) (Hor aréhfmrg Ae 25) under (2). Chpose 2 A/&’gévf basis

oy, of V owith siel, st.

Sish [in the oroler on N) = D{f

V_cc-”SPM@ (s,,..,0:) is b~ stakte.

Lot Im [ééff nf/ l+//, fzwo/ lirt e elements of
Loas (<e, .. <6 (@/Uéﬂbk—?cpt)

o

ﬁm '—/Dc-,/(l/éw [\)) &o/mzz‘s 2 /%m/f/on /N Qg/
loS-M sMe. g¢M=M st Ml = 4,0 i)
( i.e_”sma,&(er h/cxééfs &ppear /540’ h f/¢ %ﬁf/dlon; €.9- z‘/e

guatient M/Mr,,ﬁAa*/”i,,) w. minimed f;,)

772,—] Before /}’DVMS, fn/e féeorem we £0W51'0/e}’ o Z)(Rm/)fe.



Exqm/aé 9- s”[ )(cjx)m (=115 W/[Zof /=C ~,

M= @MA( N, o 81 p=t, -t Thw predicts SES:
0= 4,0) = CO4,(1) 4 (2) =0

Lets see this €ngioiff)/ for A=C (5o thot we ave m O)).
[t m,,i20, b 4 Wjﬁi bosis of A1) w /1;/575 vector M,
8m ~fm,. Lt v b th usl basis of C(er=0 fy=-15)
We have e(is@m,)=0, hlsom,)=0~ 2o)=TUlz)(s0m,) < CON(1)
/I/exf] U8, Is of wagéf -2 8 nonzero & killes 6} e mth
qustient yieling,  A(-2) = (CB(1))/4(0).

Rodf of Thm:
We fvst estabbish « similar fltrton on I/@AA (A)
£ thex 4//96} He eract Funcitor P b Hhis Allation
Step: Note that we have the mduction Functor
o( UL)oA-mod — Uly)®A-mod /l/HZ/[g)@m
Tk PBW thm (mpyes ot Z{@ s a Pree rljéf 0L ) -modliLe
hewee Indy is exact. fov Vel we gt 40k)= Tnd Ay,
= wheve A=A as an A-module w. 2er0 action of 1 4 5—41‘1{0» by



xa= (<Ax2+X00)4.
Sffp 2: We chaim Hat 3 naturad 50 m Z(@)@A—moa/:
V& Tndy N > Tnd, (VoN) (3)
Tndleed for Me Uted@A-mod we have
Honyigron (VO TN, M) > Homy, (Tl 1y Vo)
> Homy oW VM) = Homy ), (VN H)=

Hom yconon { Tndg (VW) 1) & (5) follows by Yoneda

Sfelo 3: S V@AAU\) Q’Ina/; (1/@/]1), On M= I/&ZI)\ We.
hove & UK)® A - modile ]%ﬁafzan N =|/5i®/4)\=> A{//Vc,
gd:ﬂ,-@’d}\:/]%ﬂ,- [i=1.h). Snce _ZM(; s exact, 754/; ol ces a

betretion on I/@AA (\) w. successive 74@75/@17,‘5 ) (174;)
S‘éelb 4 /\(P/)Za/ /)7/ —éb 'é//.f ﬁ&fl/afloh‘ ]_‘le 5)(&1(/_# X\ /'L[

/CIZZS 44[1*/‘1;) W. f)ﬁ/‘f,ﬁé g/& /m’ese,Vl/cS AA (9&7«1,-) W. 5{771,-65/
yie Cd ne, ﬂ& /lﬁmﬁ/on 4556;/75@0/ m f/c 1%30/6% d0

K2



