M wal p&//mn%/d a/omz/z‘ors 1
0) M fvetion
1) Ghned dfferentiod a/e//a;éors

0) Mot ivation
Lt ([ be 2 smts %&Zm‘c jraa/a/f) ﬂ%’@j&aﬁ fe @
f/xﬁnjufw o/ccom/wsf{mn, WH NVl b H goﬂ/e;mm%@ Sud-
goepps. In Dajshios 1ol we have Seen a /ommgm/um
Ul — Diw)e Uly) (7)
Iy ffgw: tele on afhn. M@Z»} of s 4/:4%070/% wes
ittoduced: 2 vertex %&4’& Do om/;n/um
(o) — Myl , (f) )
M f}’oofﬂ Wes given, n foct, e /&}60/ /%»méo/ in He boor
wes technicod and @éefa«ﬂ‘. In Hs nte we 5cjm o sketeh
an allermatve gﬁoympé whih construcks (2) s £ afbne
welog of (1) bused o He werter elschm anedogs of D)

— 4. a,/jofms o chwel A Herentsed o/ae/a;fors-
Tﬂ



1) Uil dfferentiad a/e/mfoys
1.4) Lonstruction
[t C b 2 comected A,Z:jz&g}’ajc Vi and £ be a [-
NVerignt S(j/ww/im §ilneer Jowm on q [ﬁasﬁg 20). W (an
T Y contred extension ﬂl\e Jbsf s fr Se/m'f/M/ﬂé a/éjvgms.
Nite Lot f]f[ﬂFJg wts on CLICT (v o, i
Lo ol flerent weys = Vi //iﬁ £ bH meriont vector felils;
we are pow interested in He Fmer acton) So we ceu
torm e ingluced moduls :
D0, (€)= Dy eyogs CLICT
where 1 acts /d»,, 1

Ve ned 4o Eguio (D0 () with 2 vertex a/jylm
tructure. Note Hot CLIC]<> CDOLL) (e £ 10F)
& g{—/c—? CDOC) (via xt>x01). We st [02=787

: 4 I ﬁnea/ O/el/afar T on K_DOR [g) s.t.

- T adks on f[j[ ] % ‘f/c patual Aenvetion 0/ 'f//S
2]



ﬂ/@”g}’ﬂ- /'%Mf AN} /R)’Lz 0]/ /'ZZS Ver?,ze)( a,/jf/éra Sz//uﬂlc//e)
’ 741’ Xéé\z 4 Fé Cﬁ@g@) we 4621/6
ThF)- (9x)F+ x (TF)

We wtl &t’/ofajy) howr 4o detime 4 %&/0/5 Y(Le) 4
Yuts) for fe €lI6] & X€]. lo detme Mxéi'e) is
a3y Hese feles mare sense For any moot] G -moduls
—an&a/)nér fok 5@0,5[5) o define >//7//f) s mpre 29/6127
Ffm‘, oAserve Yot ClICT is o commitative verte A’/{?(/gﬂz.
We went it 4o be a vertex Surfm%%m.) whieh defines
Ye) on CLICT. T edtod Yfs) 4 CDOC) we
pite that CL@OZ[[) /s jcncmjfe/ét f[yfj ar a i?]/\k*
modibe. So s @ouél g7 )‘/f%r;ﬁ e commutator

[/V[Xf;'Z), yf?,/u/)]. 5} foomude (23-7) in Frencel's book
in 2 vertex &%&{/2 ths commitetor has 4o eount

S L6t 4 ) 3 S &)

nh7o

5 fote tht (), = Xt and 5o (ct)o, f s alpecdy
3



o/rJ/nco( (4/c d:[gfj 5 J?]—MDq/w(e). So (3) 5{”/%140%/
S/coi%cs >///,/£}

: &/S—e ’fla Slz}’ahd, /’eColfjlé/UV{ID}f ‘f/eo}’em to J‘/aw
féq)é f.@@,e (C) is indeedd a vertex afg&g}’a.

/4 re/crem, 74;' ’f/ls Ie&’t‘/wv [5: S 4;’/(/7001// D /w’zzsjorg/
"Differentiad O/)e/quors and 4 /00/0 group Vis 4 %&g/aﬂ

12) Locelization & $thretion

/Cl—rs'f/ we  Lomment  op o Locolizetion. Let 0°cq b an
oper affime /Se? /pn‘na'/ng) sudsel. Tfen Joy stll acts on
CLICT] 5o we can. tom o induced modid,

L

Just as i £ previais section ths mduad modils cames a
natured vertex ”’{T”é va strucdure. The /em&f’/;g vestex alsebre
mll be denites /} (DQ(C). Mete Hot Here is a vertex

ﬂa/ljp/ém ngﬁo/ﬂ/)ﬂé, (D0 (Ve CDGL°) The tarset



shodd be Hought of o Y beabzeton of CDGLC)
Move j’eﬂf/ﬂ«% for a modt) VMVZ} X su ﬁ'emf %o
Some CaADIMo%J} VM/I/MOL cond; rons f/eré are J’/cm/e; o/
vertex a/%e/gms on N called Ared A erential c}ﬂem]fom
for more deoits 4o reeders are refered o
E Malieov: An introduction %o Jéf/gms of Chnl
Differentiad operators.

Second, (DO (L) is flhend 4, b deer of differertied
operotor - b Fvitions is o flration on 2l induced modidl
Cominé 74’0”4 . PBW fittration on ﬂ/ﬁz)//ﬂ'fj. Let
CD0(5)., be e deg m prect

. [t ae CDOLC),,,, be CDO(C) e, Then
.l {c_@@(()sw if n<o
CDOUEC ) ppes, 170
/Jm'é’ 67/ [3)_

5]



13) * Lachd m;’Pofwf groups
Consicer e case whan W is o unjpotent /o £ #=0.
Suppose Hat &, acts on by comphoms 5% bl induced
jmp/’”é on b Is /or/’él/c.‘ z‘.§= t% for gen\lol = zo. for
exampt f Pcl is a stenderd perabolic, we can tare /=
Pod (P) and +2ee G, 0 N fom 2 prinopad j/“/’”j on g
We /'a/mz‘/}fj N ow bt ue 4, %aw{/a/ meg and
Choose 4 basis Go jeéﬁ, 40;14056}4(014_5‘ v Gt [l
CLIv]= [[07;'.74‘:,_‘4,,50, wn/m: 15(6’ (s ‘fn/e A basis, &
go; s e (Mege of 67'. undler em/co/o(mg CWl— c[v]
Ths s a mj)af/v@% ﬁmo/eo/ a,/j.%m_ Nte Hat CDOIN)
inderits Ao j/ao/mj: fﬁ@(ﬂ/)=i§ CDOW)L(T & f/LjVao/m}
is Com/mn‘; e v 2he wéwgm strudure : 27[ 2 has p/%q (&b
as deg |, thon @b as dhy r. W aboo note Yok CLI]
/s ﬂﬁa)ﬁ/w@ j}/czo/co/, whle V) i /on'fn/e@ jmo/eo/,
2 ) donte o constant Vetor heddls o K
Corl’c;/nam/)ﬂé % Gt We write 9,,..57! by the r;(jH /ver]-

ant vector //’0/0/5 o N—p CO//(J‘/OO”J){}! 4o e Yo LA
Z] ;7S



Y
/ & f[/V] 5@/573 94'= g;{} jJ , ‘L%S /le/}ﬂme: 75’1
é/h/?n{egg Sﬁf
Z(/ )[ )éfd ~7 // [4)

/:?'o/mshzlon - T /on/oMnJ €7ua,4'fzej holo
() LY ie), Y 1=0
iy [7(3,,.2), V/jj,w)} $(z-w)
(i [Y(3.,2), 7(9, ,w)] =0
Sketed, of /9;/00/ :
() Pllows 4 CLINT is a commipatie VA

(i): We have
[5(5;.,2), y/jm}z,,i, W%Ug;,w) 9”5/22 w).
Lekss  commuts 9, (7*/ Ths is th coetfeient of 27"
(3. )jJ Tix R (4) we howe |
y/a %)#J = z I Ey02) X pnt) (5)
/f/afa thet //[de o fr k30 b CLINT i commutartive

4{30 b oo =0 For K70. 7%5 is because
7] Do §o



-JOJE CLv] < CLIv]

* The a/x/a/‘ifor ZM"” /s 'éla action 07/ é{Afké J4. The
Juéalgf/g/& tJb4 adts ? 0 on CIV) b Yo action of IV
on CLNV] Factor 7,‘4/0&54 /A

Sa ’L%. rhs a/ /5) )’/mpﬁ/e{ fo

Z 7[4 ()jﬁ(; o Q(o)jJ =%

776 (laim of /u) Follows.

(i): This part is goms, %o be & st
Thanes 4o o fChretion on CDON) (e Sec 17)
% 9 )i i i Ablyetion o/c(jrea 1 brom (i) it pllows Yot
[}’(9‘1_7,%)) y/%,l/\/)] CommuTes . YKgo,u) # z,c/) /
Pecadl hd for asusd differentie! operats, o < differentsed operetor
of onder <1 commites w e mudtiplicatbon 5 cvery fnitoon, # is of
order 0. Swailarly 4o Hhis, we con sho Bt % € CLYY K

9- is /yon'ﬁw_ /ejm whle CLIVT & én 2 pon- ﬂffn/’f[ye p@/ez

c(n J

2 Lllows thet 2(;9} =0 [# 1(/ 1.0 ¥ n30) gm/a{;ulmé Gin) [

4]



/gemuzs: 4) 77& Con&g,mon a/ g’o/ooji'zlzon norks jgr ol uni-
/001[6‘4{ (9/0»4/05_

2) Simi /a/@ o /Dro/aas;%/on,am Can Consider (eft - imveneat
vector Helils ?j[, (1.0 on V /{3 conventind 3,— +;7,- i 0 at
1), Sitarly to () ou can defne :%_16 CDow)
Tk &SS{jan g‘-fdl—%éjé_, defines another e/h/ea//»g,
V(K) <> CDO whose (Mage commutes w. ot of the
initind 5/’%/601//»15

14) z{méea(a/mé Mf%g (o7) <> CDO, ()
v jpa/f heve is o /Woplm,/or sutedte £ an Mz{ea/a/»g,
(: %/g) — (D0, (()
Whese image. commutes w that of Y (ﬂ>"
[Vt 2) Wz/jz“’),w)]w
D 4 case when - c/m'pozzenf (enod jm”/‘”/ ), E=0
awid Bowere 7 in Sec 1.3 quves Such an eméea/oﬁ»g From

V((j) _7;1 35/70%(/ ‘LL[A &MAU/”/MO( J‘/)/oa[o( d/Zfo Aal/e 'fo 0/0 h//"%
9l



/941‘ invariont vectw Lelde bt o pasve constration
in Foemare 7 dbesnt wore as 4, ext exemptl Shows.

Emm/o&: 5:4/9/0:@ (=€, so thet CLCT=-CL*] T
vector Aol 3 5 -xfxi 2 i7=xj§_ Bt note Yt
% [ 5) i ot commitatie it L£o, insteao!

[ Yyt 72y YL yt )] =lyy> 9, 5ew)

So we need to fnd o finction feClI6T with 4 //a/gp/f}
thet [t ), Y, 1= Rfyy) G, 86w), ton we can set
é/jf”)= —Eg_7-F Tn obher words, we want [ w

dqf." F=0 if n=0 or ;z,jﬁ F=-Rly,¢) (€]
Bl Hot CLIEG,T- Clx. li0[x]D | whene Hle embed-
o/mj, (N ClI6,] /:6/ x>y, Tk dervetions
ff” w. n22 &t ? 0 on Clx*x]c CLIe, 7, Compere o
e /pl’oa/ of li) of ﬁ’thSl"Lz/on in Sec 13 T4 derietion 4
Sedls X 4> -x: for (=07, whtl jf‘ X, =0, (71[. K=k, 5
F- /e[J,é)Jg’;g, Sahishes ()

e sef  ((t7)= f—e/, )X K.
7 Jo g TR



© Ths o/r//ne; an c’m{eo//»g k/e (Lie(6,)) = CDO, (¢)

Mow consider 4. jenem/ rase. Lo 4 denote 4, yol//

7%/’/” on fj, [XC‘/) = ’LZY/Ro/(X)Qo/(J)) M e gers % sketh

o Vertex a/ja/m emo/eo/aﬁnoc (: (5.7)&» CPo,(4) whose
ﬂ

érmzje commites w (f’]) %me/e,&zmé whed we have / %

47: fm/ WACVP. /?zr’-'O),

43 n ‘fZL case 07/ K:f e c'o;'lszz/m;),Z ( as z,wo. /[/)c_/(

5

2. basis g,,...ge 0}! g 7; Conrf/m%f (, we express ’Léé /@/éz
vesiant  vector / (//q/ 04/ 7‘;3 j Mo/ set
j 1) Z(/ )()jd o ﬁ‘/,{: /7)

AL (4)
To a/ra//iu, L, on ﬂf~lcﬁ,z_fﬂ we need 2 petured map
9 — éE[Jﬁ] LA T be the conomead dbrivetion of CLI(]
[07ﬂ5)0/€r 2‘4 Comlﬂorfflon o/ VA wiﬂ ‘f/c ﬁw’@mj eméeo(o&g/ f[ 4 ] <~
f[jl:] ﬂu 5 R 0/6/)’1/2/1{10}1 (f[C] —’75[76j /ZI'I/ /M& /'1/7{27{0}'1

thrah 2 C[G]-Cneer e RNC) — CLIGT. for ewwmpl, Jor

[ (fm ‘0%5 map SChOZS ‘fo X X
7



W contrivatize Wed(() = (o & SC) 2 (rgt wing
A ~inverient vetor fedis Next, we cen view /e.@-/e-/fcj as a may
ﬂ—’ﬂ% We can extend His mep o o — SU) (6 e cons-
tat differntid forns). For exampll, for (=0, Ths mep seads y
fo —k{m) f(—/’f for [ we Tare e com/pp;;’{/on

gf"’f—e q — J1C) — ClIg]

I pm‘/aufa/, fov (= (CM we vecover 2l construction Hrom 4
examlp&.

The ;%mé resubt whose /Woo]/ we omit wes oftomed %L
/4//0;///oov— fejﬁjor& 7 f/e[r Work /ﬁa/feo/ 7z z% enod o// Sectpon
11

Theorem: The mep 22,0, gt = CDG(L) gues 4
Vertex njj&gm m/e//map 4 s (q) — Coa.(¢) Whose /i'mzée
commutes . Bt of A @).



