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O 2 protlim of Sakol do unboundbd dorlvaZibns
H. TArAaT C(HEEk =)

W 2 guentization of Spaces , espeoiadly n-divensimeld
etl Lies,  Sakel LU poseil e following intresting
peblem  2re Hne ddmple Ctalpebins O end %
pomdly G, of on cppropimatily Sounded progone-
elors of T —such Hhal gives @ F-iorivatime I of
0L with D)= 1] D), theoe epst 4,4 <R end 2z
approgimatily rundid ¥ dossvalize 8 o 0 with e
prgeity tat F= ZLAEL + & .

e 2his asth, we _dbbpur Hhate e o at loadls sne.
mmsdel —for. twr Mdwipnsirnall case . (.%de;y
At the Walimal sstilioe algebra, rumely e C*
Orossed. product X T of the CF alppbon C) of
Wl conBnusns funclions o Wi e dowminddmals tores

ijmmwéw%ﬂ. M/Méa‘azé-mﬁ
Ghepreny L. Lt My e He Cwaiernl reteilhy

aéjj/% W-%%&Wm%m>wwm¢é%
«/WW 5, & sf T M%ﬁd@
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Y dndvaloon 5 ol By with D)= DEH)N DKL) cer e
eppsse ws £= AL+ AL + 85 po dome KA <R
enid o apprssiniattly duinadd - disdvalive & of % .
Lomaand 1, Luppose D)= D(8) @G=1 s 2), #hn
tre o ahow Hhatt = AL+ ) o _some 4 €R.
Sporem. 2, Lt (L § &) b 2 CF dynomnl
Ayain. whire I 2 unital abelizs., G 26 Alsonle
wbelivr | anol € X tffctive . Muppose fo=
p 2d (RET) Conmuting with &, and Hhere
s an igenanilory & for f o which pencseles
L. Sn  f any ¥ dirdvatisn P of AX G with
D) = D) = DUL)O, G #hpse exturt 2 A< R, frr—
peneralss. ) and mwu»m@% Arnncled Kdrive-
e o X, G dwch thet b D(F) = D) (2
Rl =0, & conmutss voth ff m &= AL+ D+d,
, whne D), G Ho st of 2l D) - vebed
Sfunilive of G wth frile suppots, and L)
= Khlzpd (ze 24)0, 6 ).
Reark 2 G2, D= L4 pr e Lo
R wtre ' o indppndents o .
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Lt (&G &) wnd (B, H F) At twr CC dymoniial
Wm“/ﬁm. A Hre 4 a
Ch dyreamical oystim (X G, H, F) _awck ot
B¢ = flzed (e l(GRE) ). Ohin e Hoe
Ao folriivg propioslim ff Sl fon? Tt

Propresilion. 3. (%, F,%)F afx, ¢
Paf. by dfpniltn, NG < @ )F.
MBuppose zéé Peckisdse Lo S, HHiar, (f@&)x&,

s @x¢)f x;,\ & e P rmmnlls v
e W, 8Py & < (@nep,d )P w2 %mw
Sreme. [éa&/&t/ 6,81 Hott 1208 (@) < (@@G(/f/c?j))ﬁz
which s 2 eontindicZime . Q E.D.

Govnmnen?e I 23 mz; Coredivton ,Zf«a,//? comefrncl
thelsor pronpa  Hhouplint i rele . |

ot pollows, _dto & Ae 2 % drivation of TXG
suh Hatt D)= D) wtie B s a geweralio
L ommaling it ©.  Luppese L comonia
Wt &, and G b dewnd . S S@) e & Ao

a e D). Lt (@&,), <) 2t >0, I1Z)
DY TG . e W= 3, 800) (8 <id)),
Ublng Mo cmdifimel expeclalie & of AXG ol R
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m;g, Has ECT AM3)F)~> 0 ena eL{ICX)— HOANGIFT—>0
S wach & .,;;, & . A d;;”’—e-o end &[5, (5Ca])\A-2)
+ 2 SO AND* — B MA-g)] ~—> 0 whne Y= 3, %I L
the Fomsies eapansiom of Y e LN G (%< Z) . O
@0 exd ) > Y g wld F e G e
DlSlg) = D&, & follroas from Batty o vsalt [23 2t
Sl & choable . Mo B=0 o sl 2§ Guguntl,
we Afave he 74’%0741»? !

Lemia #o S G ka douls,  eny Ko diiiplie S
o X, G _cuih Mot v DF) = DE) owd W I ewnmils
with & 4 dssable .

Roorank. 3. e Hhe alot Bomma , W concligion
b unchhar wmbas th comcditom O) D5 addid .

Droun Al B Ao 2 T doslimibn. of TX G with
D) = D) . b?é;u;, J = {ze 2/8) | at> Fax)

8 Conlisuerns frome D) it Bx, § ). Mo Plaid)
PO) G @b + M) I(GURL) 2nd § commuies w3th «,
we Aeve ZANEAL =0 foo ll § ¢ G and A J Y
G € DIE) ~>0  2r2d Slon)—> e XX, & . Zhpor. ELTNH)
b= 0 whue & N h ﬁ/zpf\z_adm »ﬂ rpn oe- %zam aZx,
G omZs . Lo Elxng)e L), dle bft annihdlator
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. Hoece U N o twor sl el of D), b fillxs
e Mo same way e lope (4T Hat L) =0 . Hus
ECZNF) =0 S 2l F e G. LT 2= 3, A L
e Fourles efonsiom of B - Ohen 2y =0, o V=
0. e Sl 2 chandl BmDIS), My ) i Dy
Urﬁ’w%% we. Hove 2 _/,ﬂ;w,;? :

demma. S Lt B e 2 e dioaZie. o TG
with D)= D). hm ] A eleBredy ol
e Lldy) Wit s frec 2o A M Wavas il = K Ciay
A NB@) A 2l 2 € D), with seme poidtive cmilont
K. |

Remurk 4, Ldnce & 3 2 pugemsaZer, me cze weZ
Mot? W lm%,d nedalle.  Mveven. dhe Otacind
‘/w,é»%% elove proofl 5 due Zo His 2oer T4 .
By e abpe limma, 4l [ wxptd) GeR). Ghin
e wpist drivalims S5 P VR)) of X G sk
ot 0 DE)= D) wn W § = [ IOES b
e fact, tnce N5WI=Z MULI+IL@N) Ao 2« D),

SR @~ Sop@ s MU NA@W=-B@N+ I Bee i)~ PSOJE(@M}.
Lo > 8 BW 4 conBnurns fo each @ € DB). Ghas
i Lftz) & alse conlirasns Ao T < D) which ghes

___._5.___
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derivalvna Sy po £ L(R) of Ax & sadisfyivg 0 andol,
Limitoaly, o stk F <G e Ses @ dnivalivn 5, of ANG
uch thate b D(F)= L) encd M 5, = PR AR &
Wirover Suppose fo= Ctptdy 3 puriedic , e we Heve
ot G = (5)] commatss with &, F . o whit plows
we. trat RdotonZires sf RXG widh ht oo Aowzai a4
DL commintsing with D and F, whvh ae conoTid 4ty
I, Mince @ commutis wth L, X polleows from
Lomima 4 2hats L 25 clesalle .  MNence e may eslume
ot 2 29 e . Lt e CNG), 2nad &) <D)
Adh Cnvenge de Z. Lt W= LE(@)&& « 246
HAiece. & Comemutss with B pmd I chsed , YD)
A @GV ik B> 2 atmce (&)= O
by Propositfion. L. Lo Llongy 2 @ cleacd Coluivitin
of CE) e FH) e CKG) . _dince G-y Lpo
Pe & snd FG.F = T m C(§), F= F S
Commitss with T m O8) whee F 4 th Fosivo
Momerphisme of CNG) mlo C(G), and T i #h ohitt
el of & oo CC&). (bt pollows rom Gordorearn—
NekogaZo- [3,80 ot Hore epsts a me parameles
asbgrone (B) of & qwd Mot FE)= L FCF B

— 6 —
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~ FP) o all F ¢ D). e <8> € D), me
Aas TP = 2BNE) o 28l 2 e § wAne IP)=
,f;g(w,&» 1). Lzt H(arg) = @ ar@) for
ae DE) endl F< G .  Sen 3 2 a poegereralis
of TG _wch ot D)= D) anat g =0,
D commutbs witl By . Miee S X o cbasud ¥dvwdie
of B G and By cmmitis with fo= wptd, , Vb fllus
o Batty L1 T et Tlp= AL o some A< R.
Ghoefrre. we fave hats SCaND)= 4 LN+ 2918)-
MNE) = AL+ D)), whoho suples Hhe pollouing
Aoz

demmng 6. Lt (B G o) e o C*dypnamiral
Sypatem whire Xl wntald abelize: enid G & Alsone
wbolivrn. Lt fi = tip Bl Ao 2 periodso aitime of R
e B Muppese M tigrdic , Hhm gven @
Aoerpalisn O of X G wz%;%g/mw% ot 0 D)
= L) end 0 L commutis with L, F, Mee exut 2
ke R end a2 pugenssoles o) of NG —dwch 2hal
b D) = D), D=0, & commutis withe Y, and
m L= AL+ D m DAY,

Remarhk &. e poegernisatis o Afuid sbeve wmdd

v
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e Wit as B = ¥ fr bome Ve R whne 8 5 ot
Wﬂa&%m 4. mgzé ¥ G=F, we Heve

K arm) = cna o) fo 2 € DL and n< 2.

bt B be @ louar mapping pore &K subabsibie D)
o L ude B _quck Aot 8las) = E@)gd) + 2 &)
Sor bl @, b€ D) whne pre € G & 2 fowd ehwents.
Happose dere s 2 wntary & wf DO _swch Hat 1¥
SPOGUILY) , i we Hove 4y dbwect compuctolisn St
) = S et D) ™. b 1 Sp(GuY)
e Ans Mot ZPT e EE = (GuwH - 1) (Gl 1))
e P@?) = PULF G- 1) (=3l ) (W) = ) (g~
wy (G- )W) foo ol nE€ T Sduce S)=o0. B2
2= S (Gu)-wn) € . _Loce 2 %-24) X
Arvndicl . R, the amcluslo follows. Fawnly

Loz, T Muppese &k wnitel abeloas erd
Gk dsoute . dit I Abe @ Aowas omapping of a
*swbaloetoa DO of R Ints B such Hhat F(2d)=
Na)d,(b) + 2@ poo a, 4 <« D) Sfor o fovud F+€.
Mappose Moo 28l @ wmilery & € DE) —Sach 2ot

1¢ splGwur), #hn = 24,(d- ) m DHNCR)
—_— —
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ot Some. 4y € X . | |
Remard 6. By e above _lbmma, Hire 25 ws wnboin
did G- cooyels cheied Ko drbvatiire V. Y Aok om g
unitary peneraling IZ .

Trowr Mt 5, (<) te 2 drdvalion of BX G asi
the prvions woy (fllodeg 2= Remark % ). Gen
32 dmplies ot T= 2,5 m DO . e foct, 47

A = Z, PWAINGD  and  FOR) = Z3 PO PNG) e
e Bourder. <gpaniiom of 3 and SOG)) W&zé‘wé,
e 52) = F@QAND and 55 OU)) = S OB (F+AING).
Lippase ! commntes wth B, X follrws from Lomma 6
et £ = AL+ e DO whne A, D we as s
i 6. Lt H@) = [QNG* _po 2 e DL Gre)
Gor ) daBisfy e condilive of Limma T. Luppose
Hhore. exiats &a/m‘z‘w? ue D) such Hhate b 14 Sp(
GULr) (§#C€) anal ) X = CPU . Llnve I conmulis
wth P end & Gmmuibs with f= <Rl wdich i sypd
we Fove 4G e €1 . < Ghn )= Z(4-2)@) NP) = [
GNP, aT.  Jmce 50204 = S,@) )+ 2504 = [
AP, 2 AT + € K Om) . Breee 55— ad () ks

@ drtonliie 2 D), wu Azs %(/\/7’2))=0 Sor A G

g
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U fact, —dince S O4)) = FORIG+AI NE+4), we Seve
ot SONIR) (o rd) & = PO A2 ty (4) + J‘(Aéé))@@«ﬂ
o f 2l A, A€ G Ao 1€ DU, we tovre FTD@)=0.
Lo TR A+ =0 fpo ol £ § s GUW=U. MBince
1¢ SplGuu)u), we Have FOB)A+E) =0 o old A <&
Crscguintty = AL+ & + 3, 24 GANH) m D). Lt
= 2l (S 4 00) oo fodto w F of G-} 2L
= =F . Ohn &y e doundid K dirdvalims of X, G Such
Mot B OB =0 end fy comverpes 4 L periiady e
DU ke RCINA) = Z,,, Lo \®), 2AMT & (2~ R)@)nt)
Fhtr P= AL+ 5+ L m D) md ROE) =0 for M
2 G, which duplis te Afellriing fropssitisn
Propstion B Lt (B,G,8) e 2 Ctdynamical syatim
where DL M wnlol 2belinn wnd G L5 Adisorle . Lt fi=
etp Bh Ao an ergedic aclien of T m R Wwﬁ%wz%
& . Muppuse e edits @ wntasy W€ D) awch Hat
0 1¢ sp(Gwu?) (re), 0 B=CKL) , thn giren a*
dnivatin 8 of BxyG such ettt O D)= OE) and W 5
ormmaths W [, tue oyt a A< R, @ pugmraZis
oni an afprepmatily —fmndid X dordvnZorn do  of HXG
duch Mot 0 D)= D, Flp =0 & conwmutls it Iy,

—_—10 —
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N D@B)= D), RO =0 fralh $€ & and W F= AL+
S+ .

Bewarh T S e cose sof Adisouts dbelive proups, Hhe
Brrder sgpandim. sf sny tliments sf AX G con Mo 2aker
b the wniforve demse . (o fact, taking 2 i 19}/
posttove difpnits funclimes rm & with fil uppnl:
ammerging d 1, e Con aho Hal  Z,502) NG o

s H D, N0 BXG amifprmdy .

Brf o] Thperwws 25 Mince F ommitbs with o ond
B 2 wrgsdic, we HAuve GUjute €1 .  Mddwe Z= CHL)
onde U M offptive , M ae GF 1 @6) sk et W
= Gu. dp 1¢ p(GL) @re) . L F-= ,fre")”t,éfvf
Bp dt o D) fo ne B, dince 5 commutss with B, %
Jollows rom Propositivn 8 Hhat 5= HE+ L4 & whne HH
wie 28 Yo Propsilim 8. Mince fio$ By = €, (nez),
Boo 5 un) = €= 5 00) . _ddee A= e UP | e
dave ot EFEOD) « T, = NS . s e ane
Alm,2) & CME) auch #het F,(NP) = WH2) . Lt SONR)

= 2, SO MA)  and ACug)= 3, 4,8 ) Ah) _be whe

Fowroor eppansion sf FAD) 2nd _Leap) Wz&%&é}
—_— 11—
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donce M= CNR) and b8 = eFU, we heve Hhat  SOGIH)
= e+ 3 A0 F)A LT wdne a0) s the O componen of
e eoppansize of FNODIK) so L. i 5= HE+ 50,
e et FOD) = 20INP) . By wmity, S fe (SR
= JWL (RE), =0 (Hwise), which s m&%/\?r s 2AD).
Svrefne we deduce ot TNP) = FRND)+ 3, 3, Alng)h)x
WENE) = QRIANG) + 3, wrbemp) = NS + 3,5 (A#)).
Tnsreever. 8@ = 3, 5@ fo bl 2e D5). (ur ppllos
Srome Limma 7 et H@) = F{ 4= dI@)NE) Lo aome
e & (pre). Lo 5502 = LHAD, 2T oo all 220
Lince §y commales with B, we Awe @) e & o atl
2e D). Lbonee B commutss with & ond F, Zvuns
dhat 8 = 2K+ J) whihe A D are 28 Do Lmma 6.
S LEFhoR W = ALW) . Bivee f0)=e¥u,
we Aeve HW)=lu. Lt K= S a,4% @eC). FHhn
%=k . Shofre RW = REUW+ 3, 2, % Siece S
M oa e dendeelie .,  we deduce “Hett S W)= n S Wu" =
AL, Q)L + 2, 7l LT = ALUD + 3, 2ty 7
Honce S INE) = Kb (WAD) + 3, 7w a, £777 NE).

Cnseguently , we fave Hhat FEND) = JUING)+ &*IOD)

~

= UL+ R )P+ Z,,, CHIL), w*IA® + =, 475, (A8)

_]2 —
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b Z, Rl KNG . Ronce P—A—F) 3 @ *diivalimy
o 6 Z, JLHRNL, WING+ =, 7 S0P F 2, 7 e N
Monce. ad (A8)) (WINP) + a” 2d (N NP = ad (E8) (N3,
we dedice. #hat W=, 8 O@I— 34, [HEM), NET) + 2, 78,477
MO X @ K dndpdi . Lt =2, Gy X7 € B Crmverimally
put OB = =, 5, 000)— 3y, CENR , NOT. Tusseover, pl
LUOND) = £ (WD) + 72 u™MP) . _Ldnce BT = Cnu, we
e RR2uPNE) = (2)a KNG . o adnce. ACLINE) L7 NA))
= ALNPIWINE) + WNBACKENR)) , e con shran Mot &%
(AP A — AP a-(NA)) ) =‘ %(dy(&)—'ﬁ/) W NE+A) . R A=2
el m=). b we Aave WEOP) = G)—a)uFNE) o
bl n€T anmad Pe & . W ACLENE) ) = (d)—a) 7AP)
+na AP = (@)t rt)a ) DN . Mdoce 4 M a ddoaten,
we 268 4(A)=4a fo 2l PG . Mo a= El for dome X

€ Q. Ghn AWPNE) = ERUPND = Oz & (WAD). Finall,
we sbtade Hhat  SOND) = B+ K )CAP) + 2, LHrh),
NI o some c€ R. Lt J(@NF) = 3,5 TG4, ax
MBI _poo e D) and $€ &  adune F 25 o foite st
of G—fe} with Fe=-F. hen 5 M & tradid *obiioalin
 RRG fp 2l B and > 4 /MWM Masece.
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