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O @ joshlom of Saked e wnbrunaod wrlvaZisrns
H. TAKAT C(#FrEk =)
2 2 guanByalioe of Spaces , csppcially r-divensimed
sual Mines,  Sahkad (N1 psscd the fllowing hithresting
peblem + wie e sdmple Ctalpibras O and
Ferdly 15, of nen approzimatsly boundidl pregese
elors of T —awch Al 9ovts 2 F-drdvniis S of
0L with D)=/ D), shoe cpst #,4 <R end on
appropiniatily brundid *doidvatice & of T with he
proguiZy Hat I = ZLHE + & .
e hos elh, we Hhous Hhat i 2 ot bust o
ool frr  twr- Momensimal cade . %ZJM>7
At e Inatimel astalice algebra, romily the C*
rsssed prsduct CX T of e CCalgelon CT) of
Wl conlinyoud funclivnd on He e ddwernddorals torud

Tv/ymml‘a\améo/nf/oﬂ. M/&Mcz‘wé—w&
Gheprens 1. Lt Wy te #He walirial seteiiir

JW/WMM J/\,oa 6% DLy M'%@Z’wzf
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fdrovalion 5 of By with D)= DA)N DIL) cer e
eppesdel ws I= Ah+ AL + ) o some A, f < R
end an apprizinatil, Lounded ¥ torlvalize B of G-
Rermand 1, Buppose  DE)= D0) G=l n2), o
tne con shown Hhat I = BL+ ) o some AR
Ze owr dlale mh m2ie. htoti. 28 fpllows
Crprean. 2, Lt (X, § &) S 2 CF dynamial
Syaline whtre Ol 2 wnital abelinn, G s Adisoute
2belogr , enol ¥ % tffechive . Muppose fo=
epp £, (£<T) @W@y Wt &, znd Hhee
L an elgenunilory @ for f which  penusnls
. Oun foo any ¥~ dirdvalion I o AX G wth
D) = D) = DK, G #hose sp0st 2 #< R, -
peneratss. 4 and mz/ymww/% Arnned Kderive-
Ay o o RX,G duch #hat b D) = D) (2
Sg =0, & commutss w6 B w &= AL+ H+d
, whne DL, G s He st of M D) valead
Sinlirn of G wh fls uppat, end NP
= LlzpT (ze 4o, o).
Remark 2 Y G=2Z, h=L] o oo ds
R wtve o5 tncpindents o .
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Lt (X, G &) wnd (B, H ) Ao twr- C dyrareal
spatma whne ¥ f commid . Shn e 2

Ch dyramdcal systive (%G H, B auck ot
BDE) = [z  (@e l(GR) ). Fhrn we Hure
e Sfollriisg preproslism o ford fel e

_Lrpesition. 3. (ax,6¢)f = afx, ¢

/9@%. By Aefonietn ﬂZ’xdé‘- < (éZxd&)/?.
Mappuse Mo Inclesiie. b progon, Hen (@5, ¢ )%, &
s @x, &)FXAG e F € ormalls w2t 2 .
Ance (x,§)Px 4 & < (@~ e;)xA&‘)/f 2 bl
o duclity B8] Aot WEECE) € (@8 eiten)
whih s a contindictse . QE.D.
Compmenl 1 23 m‘/f Coredivlon /4{0/4% comefracl

26elonre 207 /24 z‘%ﬂiy/ffwzf Hlis st .

b whel follrwrs, bt & Ao @ tdrivetin of IAG
udh it D)= DE) wtoe B N a el
o wwé)yw%a&. Mapoprse L rmomutts
W) &, and G ik dsentd . A F@) < 2 f
¢ e D). Lt (&), <D 2t H—0, IVZ)
S Y TX G . e = Z 40 (4 < 00L)),
Uiy Hhe ondilimal expectalive & o AXG mle B
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éw Ars E(X M3)¥) —> 0 2nad EL(I)— #)ANg)*T—>0
v wach P §.  Clus 2]—>0 end £[3,(5Z)N4-P)
+ @ SOG) N — T AA-2))] —>0  whne Y= 3, BAh) A
e Fowries espansirm of ¥ ne AXG (% L) . G
=0 and NEG) = Y%  puowd F e §. e
Dlslg) = DK, 22 follrrs oo Batty Lo snlt 27 2hat
g & cheabl . Lo H=0 fr ol 7 ¢ G lruguntl
we Auve he %ﬂ’&mwky !

bivmona 4 U G 2 diyouts,  eny K clrivalide
o X, G _suih ot b D)= DE) ond O Fetnsuts
with & M bl .
Romirh 3. (B e abme /e Hp conclirgiore
U wnchar wnbss Hy concktee 0) N addid .

Drvur Al B Ao 2 T dorPinZiir of X G with
D) = D) . bfre I = {2 2] 2t Saz)
8 lonliuiins o D@B) Mt XX, G ). Hiwce I(2r214)
SN G @4 + NH) PGB 2nd & commutes wth «,
we daove TANDA =0 fo Al § <G and 4 S K

li €DIh) ~>0  2rd Fn)—> e XX, & Ghpre. ELZND)
=0 whue E ‘z‘élb depp ﬁ% PN 2L~ %Za% ax,
G e . Be Exag) e L), whe bft anndhilatosr
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f S e I N o tor s el of D), b fillas
e M Sare wey 01 lempe T4T Mt LI =0 . Hus
E(ZAD) =0 S 2l 7 < G. L ==, [AH L
He Fourier tifionsdom of 2 - Ohen 2 =0, Lo =
0. hn Sy 4 chendl JmlDIG), 1y ) wd DG
UW% we. Hove Ao M :

Lo S Lt I e a e dnlraZien. of XX G
wth D)= D). A ] 4 eletoiedy rreolid
v D) 2t meapect 2 &, Wé 16l = K (lay

A NE@N)  pr 2l 2 e D), with some poidtive cnson
K. |
Bomark 4, Knce & 3 a puginesaZsr, me can weZ
Ductly opply lopeZ bl Howws e Ctwcind
gt of e il provf N due o A e [#7 .
Byt abve limma, At fom wptl GeR). i
e ottt drivelims S5 (Fe UR)) of BX G _swd
thatt 0 DE)= L) w0 §= S IOE-S R
W foct, Aonce 15WI= MUI+IL@ 1) o 2 < D),

I0p @)= §ob@ll= MINBE@W-B@I+ I Beo )= Bod@ 3.
Lo > f»é(@) o4 av%l?/‘)zw-zd 74/;, each, a € DB). s

tis Nf (1) 2 ol conlomuens Ao T € DIE) whck. ghes
£ (2. #

....._..5._._
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derivalisns 5y po F e U(R) of Zx & ““”’W 0) 2nd ),
W,%@M#ééfmv/wzwhg%@&$
such thatt b D(F)= VL) encd M 5, = So P> %8 &y A
Tnsreover —sippose fo= aptdy 3 puriodic , Mere we Fave
thatt SN = )] commatis wth 2, F . U what Slows
we trat Fdntvalicres of NG wilh e Swme domain 29
D commutisng with & and F, whoh e cdonotod 4y
. Aonce 2 commutis with 2, W _ppllows from
Lima 4 Mot 2 clalle . Mence me mey assure
thatt 2 29 clhsed . Lt e CNG), ana &) <DL)
Ao coverge w T, bt w- L B2 < axE
Aince I commutes with B pud I 2 chsed , Y <)
N @) i > 2 s @x,&)F= )
by Proposilion L. Bo Pl 2 a clesca Coondvaton
of CKE) dnce FH) e CNG) . _bnce 4Ly L g
Pe & znd 3054\,,3‘% 7w C(§), S = Fobo 7
Comomitos with T om C&) whene F 4 e Fousira
Momerpihisme of CNG) mlo C(§), and T X th ohift
el of & ro CC&). (it pollows frowe Goviloesrn-
NekegaZs- L3, ¢ ot Hheve eluTs a e parameiis.
ibgio (B) of & —swck Mat FHP)= 4 FCFRP)

— 6 —
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— P pr 2l F ¢ D). dw <2,->€ D), e
Aas FND) = D2BNE fo 2ll 3 ¢ & whre IP)=
A RER>=1). Lz h(anp) = IDaA@) o o
2e DE) end 2 G. Ghn X 2 a poegereralss
o TG _swch hett D)= D(B) onat hlg =0,
S commutes with & .  Moce L N a chawl*dvwte
of WG and ) commitis with fi= epHd, Y Slbuns
oo Batly [1 ] Mot Tlp= AL for some 4 <R.
Cheefrre we Aave Hhatt S (aNB)) = 4 5N+ 29(2)-
Np) = AL+ ) CaN®),  whiok buplors o follbirng
Moo
dimma 6. Lt (R G %) b o Cdynamical
Systom whire T wnital abeliorn and G & disonls
wbolivr. Lt fp = tzh ) So 2 priedbo 2t of R
e . Mappese P M cogedie , Mhin gven 2%
Artyalin I of RXG with e pugpnzy Hat ©DD)
= L) ond W I commntis with L, F, thue puZ 2
Ao R ond 2 pugnmsates ) of BXG —swch shat
b D) = D), Hlp=0, & commutis with L, ot
w L= AL+ ) m Dd), |
Remark §. S pegencrates f) defoned above vl
o



38

e wiltir a8 b= ¥B o dome Ve R whne 8 2 it
dopeniisg o . Ztuclly Y G-B, we Have
B Carn) = narte) o 4 € Vb)) and »< Z. |

Lt 8 te @ Miwer mapping o 2% sulalpilse D)
o B e B _suck het B(as) = E)ugyid)+ 2 &)
S all a, 4 € D@B) whne Fre € § XM o fowd ebrens.
Happose Hhew N o wntary @ sf DB cuch Heat 14
SPpUGUI LX), Hhon we Hove by dbvect compuZalsn #hat
N = S5 4Pt D). Bowee 1% Sp(4uity)
e s Hat LDl £ = (Gu) &~ 1) (Gt 1)]
Mo F@®) = SUF (G)w- 1) (=) () = ) (G-
@y (G- (L) foo ol ne B Sece SU)=o0. AT
2= S (G- ) € . _Lomce & (%-2)
Andic . @5 the cmcludlo follows. Farnly
ve Arve e Sollowing

Loz, T . Mupprose L 2 unitol abelivoe end
G s dsowte . Lt S te @ Aruns anapping of 2
K subalpeboa DB of R nls B _such Hhat S(2d)=
Na)d, (b)) + 2@ po a, 4 <« D) for o foved F+€.
Mapprose the Lasls @ wnilesy 4 ¢ DO) —swch 2hat
1¢ splG@ur), #he = 4(d-3) n DHHC)

— 5 —
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S ome Ly € X .

Remark 6. By Mo above _limma, e 23 ss wnboun
p/rA 0{;—@,»74& clsed, KX coraZovr DA %uw%
zmo‘z‘ag7 Wzﬁ)% Z .

T Mt 5, B<§) te @ dordvalin of BX G 2s3
the prvions wey (Hllowdng 2= Remark £ ). Clen
(2 Snplies e S= 2,5 m D). W foct, 42
F) = Z, POPIND  2xd TOH) = Zp SOLDNG) 4
Hhe Hourder <gpendiom sf Q) and SOG)) W&Zf\yg%
Ghere. $5(@) = P@WAIND) 2nd 55 O4)) = F OB) (G+AINGH).
LBoppase I commatis wth B, X felbows from Lomma 6
ot £ = AL+ e D) ahne A, D) wee 2s s

o 6. Lt G@) = H@NSF* _fo 2 e DL Gre)
G oy daBisfy W cnclifion of Lrmma 7. Luppesc
Hhore. 2205 Td 4%&?@7 ue D) suh hate v 14 Sp(
GULF) (##e) and ) X = C*W). Kouee I commulbs
with P end  imomutts with f=<ptd hich 2 eyods
we fuve 4 € Gl . Ghn H)= G (4-2)@ MNP) = [
Y NY,aT.  Hince 55(204) = 5@ M) + 25500 = [
UAD, A NBT + 2 KO . Lo 55— ad (GAh)) X
2 dirtvaliire m D), ow Aes S (ML) = 0 frded
g
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U tfact, —donce S5 () = FORIH+AI N+4) , we Seve
ot SINA+R)) (At h+2) 6 = FOAL)) (ht32) dp(l) + PO A+ 2)-
W fo 2l k€& Mo 1< DU, we Aove SAE@)=0.
Lo TODR)A+2)=0 o 2l 4§ oo GYW=U. MBince
1¢ Splpr), we Hove OB A+E) =0 foo 2l A <€G.
Corscpucntly &= AL+ 8 + 3, ¢4 (GAH)) m D). L&t
b= wd (S, 40) o fote wt F of G-8) »H
= =F . Ghn by the toundid K derivatines of X G swih
et G O =0 end Gy cmvesges 2o & petiiad,
DI whne LCAIA) = Z,, [, 2)4)] - (J‘—ﬁ)(e),w).
Gt N= AR+ B+ o D) ond BROAD)=0 S
7€ G, which Inplis the fellrwing pooprositis
Prepesttoon B Lt B, G,08) te & C-dynamical syitin
where 0L M wnlol abelinn wnd § s Adisorele . Lt fr=
Q%bi)) %MWWA%TWL% L‘am”wzs/\ywz%
& Muppose e 2l @ wntary b€ D) —swh Hat
O 1¢ splGwir) (+e), ) B=CKL) , Hhn govern 2%
dvdvation 8 of Bx G —such ot O D)= D) and ® 5
rmmatis wh f, Hwe op3t a2 Ae R, & pupnratie
oni an afprematily Amundid X dosdvnZivn o of XG
such et O D)= D, Ky =0, & cmmutis with F,

—710 —
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N D@B)=D0), EOD)=0 foroll €& and W = AL+
4+ 5 -

_emanh T %%&W&»% MMWW, 2he
WW%WWJ% AX, G can Ae 2ok
b the uniforwe sinde . (e puct, 72,427 a st {5}sf
W % 1, e cen _ahar Hhat Eﬁf/?)d/,)t(/’) coreor-

spes e 3, N0 € X inifprmly .

%4 Thesrpmy 2 ° Mo f lommutis with & ond
B X wrpedin, we hwe GUJu*e €L . Mo L= CHX)
end U N offptve , He s GE1 BE) suh hit YW
=G4 . Lo 1¢ $p(GuIur) Gre) . Lt F= [ PGS
Byt om D) o neB. Bonce 5 commutss wth B,
followrs o Proposition 8 that 5= Kb+ 54 L whee HH
e 28 Yo Popusilivn 8. Mince fio$ By = €MTE reZ),
-5 un) = e ). dince L) = X" UF e
Have Hhott LFSND) <€ (/Zx,éf)'?v= NG . _bo s are
Al g) e CHE) «dacé hatt B NP)= W40 2). LT SO

= 2, JO@IRI AL and Llnz)= 3,4 n2) ) Nh) _be 2o

Frzrion Caprendiorn. s% FONB) 2rd _bLnp) Wﬁ%.
—_— 11 —
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dince M= CFW end b8 = ¢ U | we hove Hhatt SN
=+ = A40F) &) W wdne aw) (s whe O- compronenl of
e toppansic of FACDR) sn L. Since 5= KE+Hd
e hes FOD) = 2RINE) . By wwdy, S fe (FORNAE
= JWL @), =0 (Buwise), which 2 ﬂz&ﬂlﬁl}? e 2.
OAvrefore we dedice Hhat TNP) = RN+ 2, 3, Af)hX
WENE) = POAR) + 3, Wraing) = d@ND + 3,5 (A#).
Tnorerver. N = 3, 5,@) fo b 2e D05). (o2 fpllrus
Sreme Limma 7 thatt (@) = F{4=X)@IND fo ome
He & (re). Lo 5@ = LHAD, 20 foo oll 2€00)
Lrce 5/’; Commules with 2, we Have S@) e & Ao 2l
2e DL . Lonce B commutbs wth X end F, vums
ot BN = 4K+ D) whie A ) e 28 S Lomma 6.
e LEPhoB WA = ALW) . Bonee W =i,
we Jove HW)=lu. Lt 5= 3, 4,4% (@eC). Fhn
@ =2k . Zhufore RW = R+ 3, 2, 4% Bince S
M oa K odvelize, we dedice Hat £ W= S W =
A LWL+ 3, 7l &7 = ALUD + 3, el 7.
Honce SUIND) = A5 (WAD) + =, 7 2, £777 \B).
Cnseguentdy , we Have Hhatt  FNP)) = FUWOINH+ £7INR)
=L+ R)OND) + Zypo CHENE), WIND + =, L5, (M)

—_)2 —
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+ =, 7 oy WETNMP . _Lce J\'ﬁ"&Jp\v—A; 24 a*—wmﬁvy)
o 26 S LHENL, WIND+ 3., L7 SN0+ 3, 7280 7N,
Mice. ad (BNL)) (WX + u 2d (H0E)) NP = 2d Gk (WNF),

we. dedicce. Hhat W (3, S ODI— 3, [HN, NOT) + =, 74, 47%

o S %
MO % @ Kdndpdirn . Lt a=Z,,, Gy X7 € B . Covertimally
put O@) = =, 5 00)— S, CENB NI, Zssemer, pl
AUOND) = &P (NB) + nau™MP).  _Eince &™) = nu, we
dee RRUINP) = E2)a BUND) . D sdmce. ACLNE) L7NH))
= ACWNP) LNE) + WARDACIENR)) , we con sl Hatt 77
@) AR — AP e(OOA) ) = m( GU)—a) L \G+A). Bt #=¢
wnd m=]. Chin we e WEEOP) = (GU)~2)LmNE) fo
Wl ne€l and Pe &. g/m,%,% ALL*NE)) = (G@)-2) NP
+ ma AP = ( Q@+ 1)) CNE. L 4 X 2 W
we g 4A)=4a fo 2l P §. Mo a= El fer dome Z

€ G. Ghinw AUNB) = 2RUPND = L2 8 (W*AP). Finall,
we sbtade that  FCOAND) = B+ HIWOAP) + 2, TEAR),
NI fpo some c€ R. Lt & (aAR) = 3,5 54, ax
MNP o e D) 2nd € &  phrse F & 2 Lol st
of G-1e} wth F=—F. Ghen &y X 2 trundid *chrvnlin
H G fo 2ll F  and F—%f/bfmyéoz@% Mosece
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