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O a posblom of Skl o wunbounabd @orivaZibrns
H. TAKAT C(#rEk =)
2 & guentization of Spaces , espucially r-divensimel
2l Lones WEVJW%%%%%/,JM?
bt 3 are Mo swple Ctalpebras I end x*
pomily AGY. of on opprogimatsly ounded- pocgone-
elors of L _awch el 9ovts @ Fdordenidrn Fof
0L with D)=/ D), shoe cst Hk,4 <R end on
appprogimatily drindid *dovalicn & of O with e
ity Hatt L= ZLAE+ &
e 2his 7sth,, we Ahruw hatt e 3 2t bests e
msclel. fpr twr- Mmpnsimal cade . %L\d/%&%»y
St o Dnatinal stetio alpebia, momely e CF
croasedl product CTI% T of e Calpetoa CT) of
T Aty en alimal engle 8. Tnew puecicly we
Gheerem 1. Lt Ty e the valiornal _rstatin,
~trundocl  pregenenniors B, dr of O MWW
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Y dovntoon 5 of By with D)= DAL)N DIL) cer e
eppesded ws = Ab+ AL + 0y o some A A< R
il oppreiratil Srundd K dorlvalize A of T -
Remard 1. Luppose D)= D)) @=t s2), whon
e Corn shows Hhot L= AR+ L) fo some AR
Ze owr dlale mr m2b hlotim. 2s Jpllows }
Ctrorten 2. Lt (X § &) S 2 CF dynamial
Syaline. whire Il 2 unital 2belins, G s Adisoule
2belovr , enol ¥ 2 tffechive . Muppose fo=
epp £ (£<T) @WV#),% Wt &, and e
LS an lgenunilosy & o f which  pintsals

. Sten J%MA/*—W@J’@Z XX, G 2th
D) = D) = DUE)CG  2hrne wputt 2 4e R, -

poreeaton. I and an oppecpimetsly touncld Fdive-
Ay B o X, G Such thet b D(8) = D) (2
Bl =0, & conmutss vt f w &= A5+ +d,
, whne DB)E, G 5 He st of 2 D) valead

Senitirn of G wth file suppert, end k(P

= Lhlzpd (zxe 24)6, ). |

Remark 2. Y G=2Z, H=Ld fr ome ds

Rt 25 tncpindentt o .
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Lt (X, G &) wnd (&, H ) Lo tr CC dymamieal
WW& X, B tommile . G e 5 a
Ch dyramidcal systive (%G H, F) suck et
B = flzed (@e (G ). Ghn we Hue
Pupeiition. 3.  (ax¢)l = nfx ¢
Puf. By difpnilbn, NG < (. ¢) .
uppose Mo Dechisin bs prgpon, i (@5, )%,
£ @d), 8 oo Fommids vt 2.
once (x,§)Px 0 & < (@x iy 8 )P, 2t bt
v duclity 188 Hhat /s @) € @dewe)) ™
WAl 5 a contindicless . QE.D.
Comumenle 1 g2 m{/% Condirtr. Aecelly impucl
tbelsore gronpra  Hhoplionl S nile .
o whil ppllws, bt 8 e 2 tadrivetin of ANG
suh At D)= DE)  wtee Bk o geralis
%@W%%d&. Mapprose L commatis
WY &, ond G k Adosend . A @) e 2 Fu
e e D). Lt &), <D) 2wt w20, 312)
> Y€ X, G . e = 300 (4 <00h)),

//44\47 24 conditermal. -Z;fiécfﬁﬂ\ﬂ%' g t% AX, G wnle R
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e s ECH ANE)F)—> 0 anad e[ (ICX)— #I)AGFT—>0
Sr wach § b §.  Ofus 2]—>0 end e[, (5}’ \A-2)
+ 4 PO N = B MA-2))] —> 0  wbme Y= 3, HeMh) A
o Powsies egpansdm of ¥ ne LXG (%< L) . Ohir
250 exd NG => Y g ol # 2 §. e
Dlslg) = DB, 22 follrra oo Batty Lo snlt [2 2hat
Sy & cheabl . o G=0 fr sl 7 < §. lruguntl
we Auve he v/o{émw);? ) |

bivmrna 4 LY G a5 diyouts,  emy K disdvelioe I
L X, G _such Mot b D)= D) 2nd W Fevnmuta
with & N dsadble .

Rmarh 3. e e 2bve bmma , o Concligion
b wnchay wnbss e coniditn ) D5 addod .

Drour Mt B Ao 2 derlenir of DX G i
D) = DF) . Defee I = {ze D) at> Sax)

2 tonlisucins o D@B) nte X, G . e J(artd)
FND) G @) + NP PG L) 2nd, & commutes with «,
we dave TANEHh =0 po al § <G and S Y
l € DIE) —>0  22d ) —> € XX, 6. Ghpre. ELZND)
b=0 whue & %Mo}wém/ o v e o A,
G mle L. Bo Eoag)e L), the bft anndhdletor
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LS Moo U ot _sdd Al of DE), b fillns
e Mo same wey s lemge [4T ot L9 =0 . Hu
E(ZAD) =0 S 2l 7 < G. LT =3, HAH L
He Fourier tofionslemn of B - Oben 2 =0, Lo =
0. hn Sy 4 chandl JmDiL), 1y ) Mt Dy
u/fw%m, we. Aove e .;9&«;‘,7 :

Lemma S, Lt I te @ cdslvaZien. of X G
with D)= D). Amw S & relebiely Lol
v D) 3t meapect 2 &, Wé Il = K (lay

A NB@) pe 2l 2 € D), with some posilive cmstn?
K. |
Bmarke 4, Ence & % a pugencsadsr, me can wsZ
dnwctly apply lope D il floves e crecind
s of e wbove prof S5 due < A Moo T4
By whe cbve limma, At o= emptd GeR). o
e etostt  drivelims Sp F e LR)) of X G wih
shat 0 D(F)= (L) ent w 5 = SIRECY AV W
W facts, Atnce 18OI= MU+ 1L@)) Ao 2« D(F),
I8 (a)- Sop@ll=< MU NR@W=B @I+ Il Beef)— ﬁsoc)Q(ﬂ/)M}.
Lo 2> S BW 3 conldrnurus fo ecach a € DB). Ghus

th~> g () & 2lis Cenesiins A T < DA wHech- Frved
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derivalisns Sy o F e U(R) of Zx & "”ZZ‘W ) 2nd ),
Homdlasly, for wach F <G e s 2 dnivalien S, of AXG
uch that b D(F)= D) end ) §, = fé_\{}j‘f} Qf,;‘,bﬁ/,aéb.
Tnwover sippuse fo= Ctptdy o puriedic , Hhen we Heve
Hhatt K = )] commatss wth 2, F . Un whit fllws
we trats Kadoivalivres sf RXG with Hhe swmee Adoweais ad
DY commutisng with © and F, whoh wve donetod 4y
. Bce 2 commutis with 2, X pollows frome
Lrima 4 ot B choalle .  MNence e mey assume
et Xt 2o chhaedd . Lt xe CNG), 2nd () <D
AIA Crverge o X. Lk W= .@E(@)ﬁ ¢ 246G
HAiece 8 commintes with B pnd I 2 clesed , Y <)
N (”ZXQ(‘?")E’ wnd B> X _btwce (JZXO(&)’?= oty
by Proposition L. Bo  Llong & e clbscd atndvitan
of NG iince IH) < CKG) . _bdvce 4GSy L g
Pe & ond FG.F = T m (8, F= FHoF
Commiitos with T m C8) whoe F 4 th Fwries
Momorphisme of CNG) o C(§), and T X th ofift
wovr of & e CC&). (bt polhovs o Gordiesrn—
NekegaZo- [3,80 Hat e ofists a rme parameles
sabgroip (B) of & _swch Hhate FEP)= L 2 FP)
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—FP) pr all F € D). dc <8>€ D), me
Sas SND) = 2RINE) oo 2l 2 ¢ & whre F)=
L RER>= 1) . Lz h(anz) = @D ar@) o ol
2¢ D) enc P G . Clen 2 2 2 poegerwraZss.
of TG _swch thatt DUE) = D(B) onat Nlg =0,
S ommatty with 8§ . Mee S N a sl *dotin
of WG and Iy commitis with fi= epHd, , Y folbrs
oo Batly [1 ] ot Tp= AL oo some £ <R
Cheefrre we Aave ot S(aNB)) = 4 LN+ 292)-
ME) = AL+ N)Car®),  adkich suploes e following
Moo

dimmae 6. Lt (B G L) b 2 Crdyromizal
iyiom whire Wl unital abelive anid G i dsords
wbelitre . Lt fp = tzh ) Ao 2 periedbo e of R
e B Happese M tipedin , hin gven 2%
Aevpalisn J of XX G m%AW o O D)
= L) ond W) I cmwntis with 2, F, e pnt 2
A< R and 2 prgenssoles. o) of AXG —duch Hhat
b D) = D), Hlyp=0, & commutis with L, end
m L= AL+ I m D).

Remark &. — e puigencinles o defud abrve womdd

7



38

e 0t 28 & = ¥E oo dome ye R whne 8 X ol

dpndseg o & Retaclly Y G=F, we Hawe
K arn) = Lnarw) S a2 € D) end e Z. |
Lt 8 te @ Miwar mapping v 2% subalpilse D)
of X nth 0T _suck hett B(2s) = 8)uid)+ 2 dta)
S 2l 2, 4 € DB whne Fre € G X% a2 fowud cbhvernts.
Happose Hhere s o wntary @ of DE) _awch Hat 14
SpOGUILR) ,  Hhire we Aove 4y dbect crmprutalin ot
N = S g uPu* D) ™. Bowce 1 Sp(GUIY)
e As Hat Pl Lt = (Y@ &~ 1) (G137
Lo PU®) = EWUF (G- 1 ) (=2 ) (&%) = JCw) ()=
@y (G-I foo ol n€ T Sece S)=o0. AT
2= S (G- 1) € . _Loc a4 (4h-24) X
Arvndicl rm L, the cnclisim follows . 4@/»@,{%
ve Hrve He Mﬂ”’;‘% :
bomena. T Mappese L M anitol abelivse end
Gk Aot . Lt fzﬂza/zz;ﬁ%w%ﬁzm
X subalyelon D) of X Ml B _swch Hhatt F(ad)=
NG )+ 2@ foo a, 4 <« D) for 2 foud F+€.
Mupprose e <uls & wunilosy « < D) ok 2t

1¢ spCH@u®), Hen = (=) m DHNC@W
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e Some Zy € X .

Remak 6. By Mo ebmwe _bmma, Hte i3 oo wnbrun
ded G~ cooycls clasedl Ko dorliats.. M UG Aad on ponr
M&% WW% Z .

Trr M 5, #<§) te @ drivalie of BX G 2sin
Mo proviss wey (%{Zawt\% Lo Rmarkh £ ) . Ghen
3 Snplies ot L= 2,5 o D). e foct, 42
P = Z, POPND  2nd FOHh) = Z POL)AING) 4
Hhe Hourder tgpenstom sf I'@) and JOG)) Au/zeozé‘%é
Gt 55 @) = PPN 2nd 55 OU)) = & OB (AN,
Blppase I commatis wth F, X pllows _from Lomma 6
ot £ = AL+ e D) ahne A, b we as s

domma 6. Lt §(@)= H@AND* o 2 < D) Gre)
Hhore exists ¢ wnitary 4 < D) such Hate v 14 Sp(
GUEX) (3¥€) anal ) X = CrU). Kece & Commulss
with P end  mmaths with f=<pad which 2 eyeds
we fove %€ L. Chn [@= 2(4-2)@)N2) = [
GYNY, T, Jince 5(20h) = [,@) M)+ 255 O0é) = [
NG, A NBT + 2K OR) . Lo 55— al () X
2 dortonlize e D), pu Sus 36\;(/\/—&));— 0 S AE
—q—
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Un pact, —aince § M) = POIIGHAI NI+AY, we Aave
7 3‘(;\(47»&))(#&4_});4 - FAL)) (A+32) tp (&) + J‘()\[vé))(—;é-/-}}
W fo 2l b k€& Mime 1< DU, we Aeve SA@)=0.
Lo TOL)A+2) =0 fo ol £ § o YW =U. Mdince
1¢ Spln”), we Hwve TOB)A+E) =0 o o4 A <G
Corscpucntly = 4L+ + 3 2 (4GAD) m D). &t
Gi= ad (S, 400) pr a foto «t F of G-8} 24l
= —F . Ghen Iy 216 brundid ¥ dordvalirms sf X, G such
#ato & D) =0 end J comverges 2~ 4 e
DI whie KCIAD) = 3, CaA®), 2re)] E (3~ £)@M)
Gl P= 2R+ B+ L o D) omd ROAD)=0 S
2 G, which Inplies M fellowirg profussiZin
Proppsilivn B Lt (B,G,8) Mo 2 Ctdynamical syatim
whire L 4 wntol bl tnd & X Adisorls . St fi=
Q%bfzd;‘ «&MWW#%T%JZ W@%
& Suppase Hhue o2ls @ wntasy W€ D) —cwch Hit
B 1¢ splGu®d (3+e) , W L= CXL) , Hhn goven a*
dndvation 8 of Bxy G _such Hate O D)= D) and W &
rmmatis wh F, e opst a Ae R, 2 pupnmctis d
end an W@Jm&é X desdonlivn o of XG
such Hhatt 0 D)= 2D, Sy =0, & wommutis awth
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D DB)=D4), EOD)=0 foroll €& and W = AL+
4+ 5 -

WW‘%WW’% AX, & con Ae token
Do e WW %7/465, 1‘41@27 a sul l'.fz,}ﬁ%
W% 2 1, e cen _dhbar Hal Eff/?)ﬂf)\ff) corer-

apes e D, G0N0 < ENG wnifprmly .

%4(@ ez 2} Mince f lommutod with & ond
B X wepsdic, we e GYU)u*e €1 .  Miwee Z= CHL)
ond U N offectye , Hue wme G 1 @e) _awck et YW
=G4 . Lo 1¢ $p(GuIur) Gre) . Lt F= LGS
By bt o D) o neB. Bince 5 commutos wth F,
Jollowrs fpome Proposition 8 that 5 = KE+ 5% L whne HH
e 248 S Propusilivm 8. Mince BB By = €5 nem),
Ber S ®) = e 5 0. ddnce Al = X7 UR | 4
Save ot LEE D) <€ (/Zxo,&)’?-- CND . _ds e are
S g) e CNE) M%ﬁ 5 NP) = w40 3) . LE SINY)
= 3, FO@IRI ML) and Alnp)= 2, 42U AL) be e

Fraurion st 9% FAB) 2rd _bind) A%WZ}
— 11—
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doece L= C*W) and bl = f‘xllz} we _have thate  SNENWB)

=)+ 3 A@F)E L wdne  a0) s the 0= compromen of
e eppansioe of FNGNA) bo L. Hince §=HKE+5%E
e Aes SOB)) = 2INH . By wninty, S B (SN k) Dt
= JWL @), =0 (Bwise), which X 4,,42%)7 e 2U0).
vt we dedece Hhat FND) = DN+ 2, 3, Ang)hXx
WENK) = PRNG) + =, araonp) = DN+ 3,5, (AP).
Tngrerpes. 4 (1) = 5} @(@) —ﬁza/é 4 € a@/ﬂ(o\). %MW
oo Limma 7 et 5@ = H{4= )N foo e

He & (#e). Lo 550 = LHAD, 2T o all 2620

LBoce S commates with B, we Hwe @) € B po all
2e€ D(hH). Lirce (5/%,);, W wtt & Mﬁv,
ot ) = 4bh+ J)

T wuend
where #,d, are 24 Do Lewmma 6.
e #ﬁ"»é°ﬁ(m)4ﬁ= AHW) . owee [W =%,

we bove HW)=lu. Lt 5= Z,4,4% @<C). Hn
&= 2k . Shufne RW = REW+ =, 2, 4% Biwce 5.
M 4 K dprealice , we deduce Hhat 55U = nSwWu =

AL, W)L F+ 3,7l £ = ALWD + 3, ety £

Honce. S UINE) = £85 (W AD) + =, 7 2, £777 \@).

C}W , we Save Hhatt FOND) = FUWOND+ 7PN

= L+ R)OND) + Zppe CHENL, W IND + =, 78, (AND)

—_J2 —
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F 3, Py KFTND . Bowce -rh = % 2 Kdibvatin
o 26 S, JLHENL), WING+ 3, L7 50D+ 3, 7 7N,
e ad (BNR)) (WIND) + u* 2d (G ) N2 = 2d ENRI(WOND),
we didece Hhat W (=, 50— 3, [HIM), NOT) + =, 74, £77%
MO % @ Kdpdalise. Lt 2=3,,, @ L7 € L. Coventipully
put @) = =, 5 00)— 3y, CENR NOT. Zusseover, p
AUEND) = w2 (ND) + %2 u™MP). _Ednce BHWD) = oni, we
st RRUFNE) = £2)8 KWND) . T somce. ACLONE) £7ANH)

= ACWNP) N + AR ACIENR)) , we con shran Hatt 77
cO@I NE) — ABe(OOR) ) = m (G@)—a) L™ \G+A). Rt 4=t
end m=]. Chen we Awe WEOB) = G@)—~2)LmNE) fo
Wl 7€l and Fe€ G. (MW%,M ACLZND)) = (G@)-2) NP
+ na AP = (G@)+ tr1)a ) NP,  Mowwe 4 X a dwoalin,
we g %4(A)=4a fo 2l <€ §. Lo a= El for dome 2

c C. Ghn APNY) = 2RUND = L2 5 (WAP). Finall,
we sblase 2hate S LAP) = (cJ§+ 7 IAD) + 2, LHE),
NPT fpo some c€ R.  LE By (aAB) = 3,4 [H0A), ax
MNP _po 26 D) ond 2 € G  ahmne F 5 o Lote st
of G-1e} wth F=-F. Ghn 4y 2 2 trunded *chrilin
B OXG fo 2l B and =>4, /WW% Josece
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