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1) Distribution R/g&élfas
70) Tntroduction.

Led b an a/%eémjcaﬂ} closed Frely, ety (F) d/ge(ﬁ&/b
5065;/0@ Zg=7e_£’c Mt (F) £ fanjwf space ot the unt e We
went £o understand additionad stuuctures on gf. In Lec X, Sec 2, we
steted:

T/\m: 4) g is cMosed (ma/er [,] j,gé?]%@g]-'fz'gféﬂ.

77) If hor F=/0 >0 Z‘Aw q s also 0/0560/ moérf I—’j.'o

Lt Hc Gém be onother a,[jmgm/c s'r,,éjma/o i P:—H be
arn a,/;qf/graic group Aomwno;;}é/smx ?a—-Z;QD. Then

2) [ﬁﬂ(ﬂ ﬁo(z)] = ?([}j?]) ‘fofeﬂ

2) It Chor [/77070, +an 7(5”%’ ?M_‘()P 79/565.

750/% we  plove £his theorem. First, o ¢ we &ssign N aSG-
tietive w%ogﬂz (fD(f ),*) of  distributions on ( )’qp/)on‘w/ ot e’ m
2 /Zm&foﬂa/ Wey [mezwmoc, m fan‘wu[ar, ot P guves 1ise +o
wlsehra homomorphism  B:D(C) —D(H)) &5t qis /qu}’%
a subspace m DC). Then we show thet for 5,yeql, < DUL,), we
hove gxp-pr5-lny) ¢ xleql,

7;17:': 0(52/1/&2.11001 % /uno’folfm,@rf} 071' _@(C) 4 zuéw of%e/’

’l%/rlégs N/ﬂ ﬂVZZOW us o /01’0%'. f/e é/eo;/em.
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1.1) Spaca of distributions
First we consider a fmeml situotion: X ic an aflyne uam/f; over
FA-FIX] weX f={fed|fcr=03 fhe max. ideal of «
g} a ﬂé’rfr/'éuf/on on X Sv/ﬂ/ﬂon‘eo/ at o« we mean an e{émwf Se
A% s£ T kral S(wH=0, ie. Se (A/m:)cd”
A o stributions Swp/gorz‘ep/ wt £ fom e su éspace_
.D‘,( /)() : :Ké{ M‘Fl/ &Sceno//nj 0%@4}7 0/ Su 55/7610?_&
In parf/a/a/, T X- {5eA”| §01) = £y )=0F ¢ D, (X ).

Exam/){e! )(=ﬂ-: oL=0 Then A =[], ) 4/%4;= Spanf(f,...xb')
The Space :Do[ﬂr) 19(4/%';)* fas basis X[i/) i€z, j/vcn é
§ (3] = 5 j (bronecer sam’o[]

Now bt P:X—Y be a mwpé/sm/ P*: [FLY] = [FX] 6
corvespondn 3 40}440;1407951% 8 T FIX1"— FLy1" be its duad map.
Lemma.: ?;(j)d (X))cj)g%()(?)
Froot: as we-ve sean m {L /araa/ of Lemme in Sec. 12 of Lec Z
@*(ﬁaéfx))Cﬁ’):, So 3 I/M/SAma:, on Wy, we fave <P )42
= <5, P> =0 ¥ fehg,, 0
1.2) fi’ou/o case
Wow Lot [ be an alj@érm'c growp Lo-e€l’ Wte D(C) for
D(C). There's @ map %: D)= D(G) —D(() detmed as folllows.

Zaf VE 14 —aC’ Aenoite —f[e /}'Do&(% map. ¢ jm/ej hse 4, —é[._
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/uﬁléaak éomomr/oé:sm M FC1 = F[x(1=F[CI0FLCT.
For 3, BZefD(C) detme Hhew  comvolution Sxf,e Flc1* §
(88 V)= LeF In=H),
here §08,: FLCIRF(CI—F ic descited 4, [5,88.30,04)= )84

EX&WP& (’om"o/: ,./O’f [l"' Q[’ (E"‘)) %/4 ()(,g)ﬂ(f}. Iaém‘zé/nj,
FLC<¢] w. FLx,%,7 Gu. %,=X01 & x,=10%), we have m*() = flex,)
Y LeFlC)=F[x3 We want %o Compucte $Wy § &
§g $W 4= §Dg Scj)fﬂ*&k}FX(")fg’gq)(()wxz)k):[@e% of
X,ixzj (=X;®Xj) in [X,,*'Xl)lj= f,;-,g(ié”)?5(”*<§G)=(i’.ﬂ);(’ﬁ)
,
ﬂis C’olupz{‘fgjlan allows +o reelite :D[ 4,:) as /o/%w;: (0/7!/'0&2;'
f,(a Su@/pu/o B=‘5;0‘2”7z (yi/é"/)C@[S]. ﬁ"s a 5u5rm5_ Mz /&/U?'L‘I'?ﬁ/
DC,) w Fe_k ve ISP T Yo WD) ]mez‘/cujan ¢ chw F
=0, Flen DIC)=AL§T, white m case o c/a//o we j{;f 2 More
compﬁcajﬁa( , in fact, /n/)’mizeg 36116/&,{6.’,0/ Mjogm.
Nite thet op=IF embeds into D(C,) a5 FE

/ exa;Mffe, Here we compute D(C,). Lonsickr 7_4(&
Suérmé C=5ﬁcw2((f ) iz0)c Q51 , where ({) = Q%M
Then :D.((Em)—“*ﬂ—@zé. Hit: D(C,) hes basis g, [('EZ)/WA%
§it-))= & Then 3, —18(¢)

Heress a (5eneral reslt about D) thet we we Jofn} % we

m e pro of of th main theorem
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Foposition: a) D(C)xD(C)c D)
1) (D(C),%) is an associatie wnitel elgebra w. ant € gren by
el,=0 & €(1)=0.
2) I #:C—H iy an afjfygrajc group /0/140)110}/'04)5}14, then B
D) = DAB) ic a ynited dg&ém Aomo/wor/pé;sm.
Proof: Set A= [lC] h-w.c A
0) Let S (M) (-42) We cloim (£x51(H) -0 ¥ fe i’
Lhis mlh /'mp%, o). 1%1 definition, [.51*52][7‘”)'-‘[f,,éaJZ]&v*[/))- Mote
thed J;@J;_ vanishes on w04 & A® "™ sp its enazg% 5 Show
ot m¥l)e mUad+A@m" Sine pleer=e, y*(m)chy, We
ofsene ‘fxﬂf ﬁﬂ(\%e}’—' meld+ Aem ( it howe D 8 ABA=
F10noA+ Aew) b ¥ Lol erhs.). So u* (k") p¥ )"
< (med +»4®Fn)K'*KL <[ binomial formula] b oA+ Adem™ g 0/0)_

'/) Werll deoluce £ associativrt o/ x 74’0141 Hott of 4 /ﬁVanumf
m 5, WAIUA amourts o —54 m 'féajé ‘é& /DZ(M/[I@ A//hjyam (5

CO/V}WM'LLM)Vﬂf [x Cx C —ﬂﬁﬂ(—> (lxg
\f’io(x,a \L/fl
(<8 ——>C
E?u/mffmfé;fi A/iag}’a.m 0}[ pudﬁaazs s Commu’zto\f/l/e:
ABAeA &“xfo/)iwi@ii(»*/[f@j(]\a@é = u%(@2)94
T [I'o(x/«‘>ii0(®/1* » T/“*
AR A < A A

; o [(8x80% 8 T(F)=[(5,x5 )8 8 J(u*)-



[§ & 5,84,] (h*@/’o“ (/q”‘(yp)),) yeverse computation
dogpon— ([idapd (pAP) ] =L, x (Ex5)1(F)
Ty /01’00/ that € is 2wt s G as 0 of 1).

Z) simbev 2o 7] m/ng {ZL commutative ﬁd'ajl/am

[x( _ﬁ__,g
PP 1P
Hatl —Z2 5 p

[5(5x801(D)-[6,x8 1(P* () =(5,02.1 (7 2" (D)
(% xR0 =[5 oG f)- 15,05 (# "2 #") o F)
a a/ 2).

13) (nse of (2,
Iz Voposif/on :
For A B ég[,,CZD[(Z,,), we howe : Ax B —BxA = [A 8] 68](». g
in He case whin char Fjﬁ, we howe /~]*’D=prégf;
Prao;l)i - lase of commutator
We interpret o e-derwation A as fwg(//fﬁh‘)—;‘”(I))/éw/fem.
i) in Sec 11 of Leoc 2), eqaim@znf@
A1 = Leoeficiont of £ in (Hhe Tagtor expension of) £ (I+¢4)]
So for FEFI(L (LT, we have
(1) [A28](F) =[Co€#loian2f of 1s in F(Iv*fA/ T+5B)]
Iﬂo/eeo/) (1) hlds for F of 1% form 7{@75, hence in gmf/a[

= Nite thet L* )T+, T SB)=£((T+£4) (T+5B)) =
5



=7P[I+‘f/4'f55+fs ,43) Sa [//) 7{»’ /-—=‘/4’*(7p) /s z‘[a Sum a/,ff(/mj,
(i) Th Zeon‘f//[uf/on of 44, <B. T egad

= 2,8,

by =1 O X0

where e notation is as fllows: we wrte CeMat, (IF)

2s [ Cg’ 1 4 G denote e venabt coms/oma/mj/ %o e matnx em‘rdxt
i (5o that L= 245 (©) §f i afunction of bl veriadtles %)

(i¢) Tl contribution of s AB s ‘Z—j 577[ (/48){/- L whih is
ARe Met, (F) = T, (2, < D(cL,). R

To bnish {ZL Vao/ pote hot (0] goesn it MMJP, 7/ we swep
A&B, hence in e difference [UxB-BxA](f) Hhese 4orms cancel
out & We 5e7f /J*B—B*A=[A)Q].

* Case_ a/ /7{4 /Oower, /Je;’a 050/ 0:=/b Me went o Sﬂ/ow 'zfn/a;é
th coefficient of oty in (the Taybor expansion of )
d F 7/5/
@) FINT+4M)=f(S £ A") where =114,
i=) . Seft..p3 SeS
This Coe#:lg,iwf Is equak to:
d* E /. 15e]
(5) 29’(;' ;. ; (I)ZQM )"e.je

4:Jl"' L‘kl ,‘

wheve 4" sum /'5‘/ Loken over Yo followin P /no/fxin; set
Tnd={(S,.. S, (), o) 1515p, 750, 5, (1-p3=5,U. LSS
(where S;'s comespond o Laring the summends in e £h-s. of (2))
The _Sy}umﬁf}’lc gmu,ﬁ @;_, acts on Ind j?lt /Oci'nﬂn‘mér {{.-/}—ano( )
Maﬂglﬂg S5 but not theiv cavdmalities. So He Summends in
(3) CO"Y\CS/QOHO/Ihg to Yo indexes m e some orbit ave epued. T4
number of elements i ty orbit a/ (S,, S, ) is /0.///-2/./.”/5;/./
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—3So 0/)1/15156, é /D cm{ess t / W/erc 7.% number i 1 £ ‘é/e corres-
/90’)0/11’15 Summends are 37 [A P) (1<] J<n) TL orbits whose cordimely-
bes are 0//1//5154 9{% P Corhzéuﬁ: mW&fzp(es o/p ie. 0 #c charlF

+ S0 ()= 2 )y whih s A'e Met, (F) < D(tL,) D

’J )QX,J



