Hecre 4{705/’4 / c’dejor ’ /@/f vl
/) ﬁ“o/'eafc'l/es, /2}715/6&/

Z ) /71:/0 out 0/ ) hree z%eorems 0/ SZWJ&/
3) fam/ufemfs,

7.0) ,Qecep, LA X b a free Weorbit foy the «-action of W on e
h/a(ij%f lattiw N and FeX)/ . We hawe /o/’aa/uao/ cortain /&}{ycm,[u/g
oé/ea’fs in OF Momed, G2 w- (5; 1y Siy) be 4 reduced expression For web)
meuty thit wes, .5, £L=Lllw) Sed ®),= @‘e ®, , 20 exact
eﬂo/ofmﬂfor of O Seu [n} /ara/'ewﬁn/cs % /}’g}:aﬁ/&& We have Seen Hhat
@ﬁ, A = 4(02) we wsed ths 4o Show Lhet O has amgl
/ra/'eﬂfnfe&

171) L R}ffjor} of /Vyvem‘/w:s. LA O e(/r(zy' dente Ao S0 subcate ory
0/ 0 x COﬂSisﬁﬂ& p/ /V(o/'eﬂf/Ve 05‘4&55‘ 71 /WZZOW/I;{ Z“//ea/em descri-
bes the aé‘ey‘fx of 0J(7W(7'.

Thn: 1) 3 XeX 3! pjecte PV st dloy Homye (PCIS, L1)=S5,
2) ¥ Pl i we have P~ @D POV w of = dim Hom, o (P L))
7y Nex 4 4

A plove Yis et disuss aéam/wy/‘f/om into B of ch/ecoﬂ%am/{ les.
Let P be a 5-4,{705/@. We Ja? Me P-mod i /kﬂ/cco/t;w,%/é c'/
M # /Iz @/VZ 74;’ /%/ M, el "/ma/) HoNnzens.
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Assume now

0//»44@570//9 [/’4) <oo (*)

Semma. : THAE
1) M is [z?a/ccam/nasa/{
2) J/c—eého(/e[/ﬁ) I LeC,mr0 st (z)™%0
3) bady (M) = C1@ 1ed Lady ()

Froof -

/9’/05/{/0/7 Let Méfmo/ Sca’z,r/ €3

7) M aécom/goks RS @/V, , where /’/- /s (no(e(om/omdé

2) /%/{oyer (/M @/‘/ s ancther Such 0@60/14/00511[/0/7 ZZ[M k<t
£ /V ,_,/1/6,[() 74}' Som?_ Ye S (“Grall- Schmid? /Dl’zy)erz‘;)

7) Is an - 2) s ‘L‘Lc ﬁuﬂ‘fmwa ‘fn/eo/em/ [E]/ Section 3.8

Sketch of /mo/ of Thn:

- Existence of PL l’) in Sec 1S of Lec 23 we hove estelbbshed au
C;’u[l/ﬂ/gwc& O =5 f-modf Jor a Fnrbe dimensionid ﬂ»éf/fm A Tt
5/7003'/ to estallish an Me/ojoaj veslt in A-mod Lot Le TrA)
Dhoose a /}’/mf{ll/g //mpofmf E€ £nd (7) S Alrad A We can fnd
el w £4+}’201/4"§ £ €:= E/_([EJ, Sec. 81). TLa €=4£A/'s proective

"\Mo{ o //‘mfd (Ae )= dom L’ = c(;é, ¥ Le I (A)
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- The /’e/mjﬂ/;g statements: LA Pe 4—10}’(0/' [ 1’0{0}‘0(]) W Aonieso

Ao»famoylxsln 7,. P/l Led p: /f —/ be a nonzere /oMoMc)ﬁn/Um, We
can Find G: P =P 97 P =F /mdnj, Hhe /offoh/m;, Commutative:

pLp  pEp
(f\/?’ w\ Ly

Lonsider T = §o § > e bnd //ﬂ ).

c o Uhse f) of Lemma. o j’/oh/ T is cwertbty.
- Dedua Yt P= ke/;}'GBZM Q,/Z
° [omp/(’/'ﬁ: ZZ[(, /Oi’w% O

E)(JZM/U{E.' L) /O(/\)SA[/U - {ZL /‘1/-5. [s /ﬂf?/'ev‘g/vc & é”o/CCOM/OﬂJQ/Zé.

ll) fansm/cr 144; Oquf f}/_);\ A(’f)) (Z/”F)@A[[D)) 7ZJS (/eaf /5
/r‘jeo‘fzm be A(P> s X :7“_,1 Ssends //74’0151/5; {o/r(/e&‘éucs (Secs 71712
of Lec 13). Simiterty Po{ 9 on w3, T,y a0p) —=4(w:1)
By A= =0, get Wy 0=-2p) H follows z‘/a:f Plw)) is a dveck summand
n T >‘A(~p) In #at T '*A[FP) (s mo(:com/oosdé o
j;a’k A(’P) /D[W 1) — we 5( Aelbovate on This in B next locture.
 dm Hong (PO) 1) = mubbipluiy of L) in M [ induckt
on 1‘4 /enjﬂ a/ T flrnton of M asmg et /% /ﬂ ) s exact )
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7.2) Verma fbtrations on p}’OJewfil/es-

1% 2 Verma %ﬂfm/i‘m on Me ﬁ)j we Meen 2 %&/a;é/on
f0}=/%c/"/,f..- cM =M sE MM, i oz Verma.

E(M/o/fe: @,_,, ACN) fas o Voma Alirdtion: @5] /s exaufgf/m/e SES
00— alu’-)) — @ Aud) —A("D) =0, Huel where {4’ u'} =
{u us3 & f/u’)<{(u"), see B /}’007/ of ﬁ’a/o. in Sec 13 of Lec 73.

So the succeswe f&mﬁeﬂfs of @_,!4//() (o0of Yem) are Lobelled § St b-
words af W , v . subwore! 9, e c'orrc,yma/»g, 5u5/aao7f/m% 5 dle-l),
wlm U s a (no? //cce;m/i? /fod(a,/ ) a/remon )4r u. /KZ p/cums 27
z[/u /aamjm// ae /}’an( ? induition on { [ )

/L/ lan /N/e 6%7%’%5 Veme\ 74/{}%}&0/7: éu‘f ‘f% WZ/ /a//e ‘fle Seme

Successive fual(/wfj 670 ‘Lzo /crﬂmzzvf/on. 7Zl'f /a%w; ;g’om fzc /oﬂowug_
chim (seo He zom/afemz‘ Section for @ Hiscussion)

fact 1: Lt MeD e Verma 7 blered: oi=MMec. . <M, Tlew
FL | A/, 805 = dm Hom (4 9G0), # pee

Now we Zurn 4 e zha/ccamlaosw/ A /l’aJ'eyfc}/es P ‘ﬂf), JVEX

Theorem: 4) Fav 2l (/L«e,lﬁ qu) 2dmits a Verme Frtoration
2) For 22/ \]EJ[/ He Mﬁ/%l/.ﬂ'g'a? of A() iy ngr) coincides w2

/}7»5[4/96&11‘}, of Z//u) in AA) (BCG /ealb/’ou’é,)_
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Slce‘f(»ﬂ a/ /a}’ao/-' &/SM} ﬁm in See 7// we See ZZ/M.[ /D/w-')\)/';
a et summend of @ﬂél( X) Nhw 7) /o%wj /f’am-'

Foct 2. Led /Z,/%éﬁx yes MOM, admits a Verma /&!/af/an} Lhen
S0 ()/0 /’/1//%

We.tl prove 'L%'s " f[{ MM/éMM—/ Secton,

70—/9)’01/6 G) we ncr et L m/&/z/ofm? a/ Zﬂ«) in A(4)
Coincides w. Bt in UA) & (7/4)=1DAH)£Z§41)=JD[L§~)#
(1708 3 in A/Wg). e

mudt. of 8(3) in PGu)=[Fack 1= dim Homy (Pl), 0(3)) =
[last exer in Sec 17J=/nu/5fc'pfia'fg of /9{) e V), €;w'|/. indA) O

1.5) _’Decam/pasin} @ﬂ A00).

Lets discuss He 0/ec0m/0051'f/on of @_,,_, A(A) it @ of th/féﬂ#;ﬂo;&%’:
—aud W/‘gz we shoufd cove. From Exm/o{i in See. 12 we enow that
Alw-)) occars n e Verme /éfrd[on 0/@!4(}) onte —and as a
70102‘/3/71[ — B all oty Alud) Hed occur ﬂvfmﬁ b condition -

) y is efad “ & /Vo/oer juéh/om/ o/ .S"'I .S‘,-f.

Combinatoned fxt: (¥1<=> u<w (in Brihet mé;; Sec 13 in fec 21)

. Deduco thet
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. /L/O’gx (@A[}\)) L/a-)))#O = usw £ %r uw, olm=1 (hint:
Looe ot Homs Hom Successive Httration guctients).
. @EA(M= P[w-))Qa@ P[u-'/\)@m"'” Sor Some %,WEZO.

_Z;‘o we Enow A,,°s we cCan Comlaufe # Itmﬂz}oﬁa'f/es of Alu-))'s in
Plu-]) ’fCW’S/"/ﬁg. /%z Thm in Sec 12, Bis is Yhe mwgft/'a@‘a'z;i of L))
o Blud) = whih s whit we weat 4 (’o»fuz‘f s‘ﬁzn‘pg Lec T
Z) (712/0 out o/) fArﬁe z‘/eo/ems of 506/3&/
W 5003@5 /'fmlt’jorla O Plenerse. (avben und Moduth Giber den
Koinvarianten zur Msjéfyrup/oc:’ I Amu /%:f/  Soc. 3 /7590)_

‘ [om/auz‘vfmn of End ( j_;_,)A(-{;) ) To ca/;fmﬁ: Zhe eao/omp//r/n o 2

pojective qaentor ~or awen most PUu)'s — is hoed. Bt Ar T, 06p)
(= Plw-), E(a,m/)é in Sec11) Lhe em/amwp//w 4/(54/;'4 Yurns ot to

be a very chassical aé’eﬁﬁ

Lt ;;,O:[fe fgx]w/f”[o):o:f, 2 maximed. idead. (onsider 2o @{705;@ o/
Coinvariants’ (EZ] K] W f[}/ “]/(Ifg"‘lhyo_ T Jes dmension JW| & (C[;l,’x]
is o fre C[j”]h!mM of e Wl We have sewn [Pk 43 of HW3) Bt
dim Qo//j_;_,A d/~,0)>=/h// 25 well.

7260}’8»7 f 1570/0;( /T

Ty ap) = €Ly
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. /LZmeOJ’ ﬂ/ &)ﬂjip/ﬂf ‘L[A Jénﬂlo}* enaémo/pﬂ/mns a/ j’lf _’AA/~{0)
V= Hom oy (T, 49),): OF — €19 ne
/4 P4 p IS
Tts exadt, QF”AG{:):P/%-X) >V (lwd)= C "
Since V ety o/ (}%}JS but ore, i toors lre this %;MVLZO)’
/é_re; & Lk of [%rmaiflon and  (snit jomé— > be usedl in ow _s‘z‘uoét
o OTY/%Wem; we 40\,4/:::

Theorem 2: W is /M/Z(} il on 6’)—;0/?/‘ (te preserves Homs ).

Wéd ﬂeo/em Z fag/j' us (s f/uf % gésw'{c ﬁ )f/}fy_) /i/’S (/IOUJA
to L//za/ﬂrﬂ‘MO( fL/S /sze n 6[5“] CML/MOO( 7Za Znﬂ?e Llrns dmf‘foéc
(e L/Mjma/ﬂo/ version) of the cetegory of Soergel modutes To be

discassed next ‘me.

3) Lomplemuits.
Hexe e /mw’a/c ﬂ}’0074 of 2 Sacts meutioned in Sec 17

fact 1: His Allows Hom He daim, Pl 37 in HW3, Yhat
Lt ( 200, v) =0 ([t bxt 15 6 OF), ¥ plel,
compare ‘4o solution 0/ Bk 43 in HW/ 3

Fact 7: We wtl use # ’%‘”’”aﬁ/ Loim similow 2o Bl S.7 in WD
[/ SES in ﬁ; 0—‘?43([/4) —M—n0) ——>d/ aéem'zz J'/é'{, —f/mJHVJ.

_%/z'% 2bso use et Hom, /qu),dm) #0=> frs and dm gm(ax A(w) =1



The /roo/ s og induction on Y @J{A of Ao Altration LA
V) be a maxined h/cijh‘ of & Vome &1 Hhe flbation of HOM,.
Thenes 4 e /prewous /06:/0_(5#2/04 ) ’4(4) lides To th bottom of
Yo Abnton” so we hawve o SES:

0 — A1) — MM, —N =0

ore N 5 £ ltered § ew Vermas. Note thet sinee N is Htoed {}
Vermas w. 474“1_‘ wﬁéi’: £, z%mm (8, M)z0 (from e CfE exacthess)
of Hom). So «-= dom '%‘”gx (4(4) Mol,) Also bserve Hhat any Honte
éomomo/ﬂ;m L) - M@M, - because gl/e? ﬂ/omm?ﬂ/fm 74&1‘0/5 z/n/}'ozg4
8() — 80 & Endyy (406)) = C1. Sine

Hom % (06] 1@M,) = Hom g (4C) M) Homgy (40 14,)

Pec @ nonso element in one of e yummaaa/s, Sa? H Lt T _gives
on elu{eo/o/lig_ () M. Thn we reptace M, w M,/c(a(3)) dmt//b}’a(e&o/ a}
indluction



