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BEREK¥HESR FHX— (Kdichi Tsuda)
0O HA.

T2 9 NVDOXLMEBRIRTOSEBEKIELEIRKORAERLITHE
“PROVAINVRI” ODAHTHATY S KD TH%LEER]. ZhiX, o &>
BREGRTHEMRX—IVITHS. DF9, KOXTEHED, TLATWVS
ZR @D Embedding DL, TOLOEH LK RVEUMELEE (DX Y,
AHREMEHTZRAEARELVL) ERZIEBRTHIEID»STH 3.

U ULRaPo, 4Afc;ﬁ>‘&§F‘iP?‘%%b)bﬁ%t, CORX—IVTHPBERD
?*bﬁa&‘?ﬂb‘tﬂ’(ﬂé% CRED: ’

Mo “prR Dvﬁjbﬁuxcﬁ‘w‘r?’éﬁfﬁtxmﬁé SM2”

ZhP, CZTCHEmUVRLRVWEETHS. UT, BBiboRVIRVEZ S E
MiE, 2—2 Uy FEROBLES (D VBERX LoD HEHER) &I %
(£, ChoOZEMELAOESZ T T ARITERDT) .

1 B¥iE kB .

iR X WHUTHERORAEHTCTEREIN SR BB IRDO3IDOTHS
[E2] : ~Ind X, ind X, dim X. /
HOD22, FRPMPHRCERINSI3DBDDT, sRODBOWE, #HEBEXRTERITH
53HbDCH->T, NHZERGBTUEMBEBDOIYBROVEE “Rxx” &5k 6,
COBRBROBEBERTLPEKRT ZZEBZ L. '
Zhoall, TFEOHRT TR “BEE” 2HoBRTHRIRRBRVLVEIHE L
TWw5. B, o2 E#EROBGH TR NbEUVER2ESZED, 2F0
Ind X = ind X =dim X.
BT 3BTV S [E2] . HoT, 2OD32DREHREZ
TLE3HEY (Fh, SETCRAEHMTCERINTELRAEEPIIDOIDET
BohELH BHKTW) “PROVHILEKRRBINRTERETHS” W52
EFHIELVLLU, EhB2FS>THDEAUTHSEDBFTATC, TOEKRTCEIROY
N ERTEBEERELIODUDPBRLET X 5.

COmBRLEREZEE, REIDoEHMBERTZI3D0TCH T, THWEWEBRT
EARATARTOLRBR A FERFESDTH 5.
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2 WITOAME.

S¥

TEAGD, —~HEA {0}, nREIHKI"RET, BEPERBTTAC B

Zx, COBBEFX (XCCERKETS) CHUTERSh LHHELTERTS
ZEBEEARIREOVTOROADOMER P. Alexandroff QAR & 3.

(A d() = -1, d({0}) = 0, d(I ") = n for n = 1,2,-

(A2) X ECH2OoOHESX1, X2 OHIES (OiOX X1U Xa)
EXRLEBZH  dX) = max ( d(X1), d(X2) ).

(A3) EEBEOXECCRHNUTKREZHET e>0OPEETS: $5YcC
*YDOLEANDe—"FHf: X>YBdhiE dX) = dY).

(M) 28DER2EEHEEDOXCCRHUTX NI IHESGL T
d(L) <dX) 2#ERTLOBELET 3.

(725 =342V EBI0BKNRERL [E2] WO &. )

P. Alexandroff X, TORERELHFEH> CTROFERLFHU & :

FH A, 2N M HEETREKROES VT ARKET S E, K LOEEK
E’EH}I SNHAZEEIT (AD-(AD 2RI HOUFEERXRT din BT TH 3.

COEEP S, LD P. Alexandroff OAWRUBLVWAHBRAEI6STA %M, T
TUCOABREEAULRL. ZoHB2ENZE, COAHERE, A®E
FESX IR X2 (artificialR) ®FERRATCLIEINMS>TH S ([E2,
p.154] ZBD 2 &) . '

COABRUHEBEBRTOBF OHBEK XU UTCE-RLBDTH BN (K- T,
M din WIDADRTRTHERLUTVLEIDITHIM), 2O>5 (A3,
(A BREERDIT, AD BHYF—L 2T+ LF (EBOBEARD
ETRBY) OFHECBERIIHECTCS>T (A3) BROETHOMREBCEH 3.

1% [E’z Theorem 1. i"O.le: XECRHUT, HEDe>0LDL
'Cnuuc F?Y(a)te—%@ f: X—»Y(s)‘ BEET HIE dim X =n.

FEAOTWOTTE (A3) W dOO=din X 2 RTOCEDR, (ML) ¥
XDAZES dX)2dim X 2RI DODRELNS [E2, p.155 B &] .

ABEMRLE, BRBXZEEDN 3N, AYUAKECHELRLOTS -
T, B2 (A3) KWW 8A4ATiENRS Borsuk WAAMMHAEREELOHEND 5.

P.MawwﬁfoﬁﬂmﬁbaéthT,;;r&ﬁiéom,akkmé
K. Menger ORHBCH S (AVH—« WI—T2ERUEDOAVYH—TH3B) .
-9- '
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C(MD) 2 AD EEU S d(D) = -1, d({0}) = 0, d(I") = n for n = 1,2,

M2) YECHBXECOBAEEROW dV)=dX). R

M) X CHURHMRBOMES X1, Xop -, Xn, ~OFEG (0F Y
X=U Xa) ERDEBZH  dOO = sup {d(Xa): n =1,2,-} .

(M) FEDOX € CHMU d(cX) =dX) 2FHRT XD NY M Xec
DFET 3.

Zh ok P. Alexandroff ORBHART, Fo&AVYFYUTOTAEER
FORIEIHULVEEDRS. (M3 W, HEMEERT > TV 3 (A2) x
UT, fEmMZEHELZ2ERUTCVEHITITHEP, (A2) OohrbblzZon (M3) %
AV TSCepin it, THEARIFIASROVTCIERLE. Tk, V5AKEZ
A3L0DIIASREZAZHPRTAREVTCEREBEUDRLI E DS (M3),
(M)E&ﬁ?%@f&%([m]ﬁwmgt)

REOABRRE, Lo2-o0, BHHXE (ind X, Ind X)) OBEODH
POBAIHEABRNSZM, Thod, PUVABLBIRUEREY 3 &
5T5% ([E2] BROZY) . '

Z® K. Menger OR/ABRZ OV THE, ROZEBHSN TV 3. HEEXR U

(> T, 1 TENRMO2OOBMIIRTED) MD-MDESKBLTIXRT
wmhUTWL A, UL, TEHADLISRBR—EBEHUEIFTARVDOTH T, BHER
G ddakreay —kuxBE dine 1T (MD-(ML) 22U TVBIER
MohTW3b. DF Y, K. Menger OAMRIE P. Alexandroff OABWRII
RT, BUABTHEEFTHIENTXS.

dim X # dimg X ERBXCKDPEET SIS, MD-MD) 2EHEULTVL IR
TEEY, BERREPYTCURLVICRZREIDITHS. UL, 5% TH
ShTWVSE (M)-(MA) iU T3 RHEBE, IXNTEREL2EZHDOE
DYVTH 3. ' '

ZOABA M- BHE->T, BLOMBERRO &> CERILT 5

SEO. BB FACOIRTODXROVTERIH S, EREOMNHEFERE
d» (MD-(ML) il COdRPCRBEISXAIHA—RaBEEERY,
dimn X &EEEET 5.

. TXTO dimn X i, BHERNSH? %m,ﬁmﬁi%#%ﬁ»
XA - RXReBABEFET S H»?

KOS TCZOMEOHRER, BKDx X WHUT 0.5 $¥ I dimm X ®B5E
RTBZEWXE>THFALS.
- 3.
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3 0.5 ¥ I @ dimn X.

”:fﬂﬂ?%kbkﬂme%*~%~ Lndﬁuﬁi%dmnxr&o
T, ROLXIWEEKT 3.
X DEES @ﬁlL@?T(lf and only lf) dlmr X = -1.
X z;w\a)ﬁuﬁﬁ»a'c dimr X = n &EEHFT S :
dim X = n HOROEZXH{HEMEHET ‘
(M FED (X)) AL ZMYRHUTEy={Y 2 YDHEEKSD VDS BT
dim Y« = n ERBZDODIRTOERFGETSHH, A OREISRUUETHS.
X BWROBIIKE>T dimr X = n.b &ELXRIT S ' :
dim X = n O ELOXHEMEHLIRL.

EZxEPOWHODBREIWE, dimr X &, MNHEAEETSH > T, dim X Sdimr X
#wUTVS.  dimr X B dimn X THHCEEHHUL K S.

(MD dimrI" =n THE3FERTELL. . ZTHhQE, ROWHETULD % W,
EHBHEER#HES [E2]

EMHO. [1"OWHESXD dim X = nT&%%®ﬂ¥+ﬁRﬁuXﬁmﬁ
&%ﬁ(?i@lmx¢=®)gtfﬁ%

dim I" =n WEL<HenTWWEZEEDS, I"b‘(T)’Eiﬁﬁ:ﬁ‘%féﬁi%é.
BEO (X)) HBLZERYOEER A Y DSBC dimVe = n ERZDHDOU
LOFHODPOHERED. YIEBKAED»S, HWizE(isjoint)Td
26, 1"BUIRTHE3ZE2HFANAROBEISRUJETDH 5.

%23 (M2)-(ML) OS5B T, afHTZ30R—FHBLROLT (M3) TH->T, #hix
T CRRELZDOEHERBULD (KTEZXZTWVWADT (ML) C:I:*T‘?“jbﬁiﬁtxh)
M3) W, ROBEBHHEEATI VY —FRBRRITHDF IV I TCRTIENT
23 (Fuilmnalzm) ¢

WEo. XCKDODHEEODEFERDEZ Xao T 5E dim X = sup dim Xu«-

COHBEETE2TEE( = Totally di sconnected ) BEMXCKBORRETSH
Z3EVHEEE—BOnNRTOBARELIELVUE2D»DTHS (§84AFEF1EKH) .

BRI, dimr Xo = 0.5 ERBERX €KX B2IRNTD n =0,1,2,-W20T
5 z2 &3¢
5xbztnkﬁbTﬁJFww§AC&I@EWHZVJD<I&%x%
["ODERI IS 1 Hxn2W>TL 3. XonBZ OB EECX {xn}
1RARD2IULVTHEoNSEZER (2F0, Xn=Z:/CX {x.} ) ¥ X.
T3, Xnll#BEHETXn€XPD dinXa=n THBE3ZEWTIRXHDMAS.
XoBZoDAE—R2ELZEDS dimr Xn = nb PERTES.

-4- _
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4 FEECERIHEBA.

HFEO0. BTERUEL dimm X PSOBRRLERT I EWTERL.
Fhit, (M) RERULTLSEH»>THS. DFY dimr X DEZED S,
“XE€K D dimr X =0 THHELE+THEHUW, dimX =0 D2 X OEENT
BCHE32E” BIHHSE. ®#->T, 5 dimr X 23DB RO EXT S
CEWHERETBHE, (M) o, ITIXRTD dimr Y=0 2ihkd YESH,
BEBTHEBZIINT ME oY 2B ERFAUERS RL.

UL, YEUTHEBZ2KOZERQEREZ LU, KOS5 cY & (HEDOAS
?L‘J:57’2;’(373(Ty6h0n0ff) AN Mo ETFEELTDH), QB
Cech-complete TRVHMS) FHEURBRWVW I EBH S h TW 3.

BEORWAEHERETCHIET I LU TERL. 2% 9,
méTEFT&oT,Oaxfmmhémﬁ,%mxkohfﬁﬁ?%ltﬁ‘
SP-oTWS. TR, R YEST, VP~ LEEGADIH1 EADE
BEBEPHFEODLDOPEET S (dimyY =1 OFEIT2ITEAN btW%e@ﬁﬁ
ZRTHY, —HLOnHUTRITIIKE dimY =n OflBFE-TWE) .

METERE R I ERBEXR B L E R, VEDORERBEHE, NTX
FILT®Rx dime X EOBRESS. [F, FE ivIKd S L5 —HKI
dimp X 2T osFMI203#HELY. HlAE, EEXTTEZD LS RFED
12252 T hBZEBHMS T BLHEW, p.107]:

a . SxonkZER X€c S ULT, inf dimw X' = dim X. HU,

inf X X AR, IXTHO X' €S RE->THS.

FOEKTHROALAEAZHET dimm X I, B ODOTERVWHLEZLZ0D
TdH 5. :
(£) dimn X=dimnw X

UdLU, ThRZDO2LTE, IIHN—FZRKREX2KXOFEND S

82 [K]. IXTOXECKTAEFEAGDBRYLU, D dim XSdimg X
BHROVS>STOWAERETEZEERBIIP»S, dimm X WEERL dim X &E—HT 3.
WoT, ARSI dimm X BADTTD, DMEIRVXDPELET S.

§3TCTH5AE dim X EHEBEXRTEDREWE dimr X2dim X EVLHS5BEHBRBH -
PRXOFHMEDOAFAERRHLT dimn X BEET SZHELSEEDRAKEL.
(%%) dimw X=dim X.
%u,ﬂ@Am,#gﬁL%iNGﬁM®ﬂF/ﬁ,u@ﬁ@ﬁﬁ#b&fg
T3, %hﬁ,uxmﬁiﬂtWﬁnéumiﬁk%ﬁ?%

(k%) dimn (X x Y) =-dimm X + dimn Y.

b
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— R, BEXREY, COEAHLEIRVIEEHMOATVLT, FORHE
WHTEZEOM L. Pontrjagin TH % IN2]. ZhiX, RO&L>RKWE
352K TERBX, Y’C‘Evgt_. dim(X x Y) =3 <dim X + dim Y = 4.

#Z, Dranishnikov @™ A/ [¥R¥D] lLJ:'J’C, aYNZ PANRZBX, Y
OHTd, REBEOH>TW 3. : ‘ ’

L. Pontrjagin i)f, ZORBIORTEFRT SO IREDY —RTEHRH
WE-RZEY, ZORDAKREDV —-RxOEBEEUEIDOERHTH S
EbE XS [NL,N2] . COBWT, L. Pontrjagin ORBPIBEEROTH S
B, EBRBEXRaBEBEORK, FXAEDEEUTCRO LS REEAIHTKS.

HME2., KBTS dimm X TEODE2RIRTO X,Y KHUTCHRETDDOBD
2m»?7 HiZ, L. Pontrjagin ORPRHU TKXOEEME DB S S H:
dimm X = 1.5, dimn Y = 1.5, and dimmn (X x ¥) =3 2

Dranishnikov[¥R¥D, Corollary 2JIC & > T, DT EBRIN TV S
n=mm<r SEn+mBHLY, FIXNXTO mn,r WHULT, REHET
Xn, Xa € K DFET S dim Xa = n, dim Xa = m, and dim(Xn x Xa) = r.
Zhick 3 &, dimXo +dim Xao - dim Xa x Xa) W, W< HTDHKRKELIRS
DT, PE#HEL, D dim X = [dimn X] (HU, [s] WEEK s OHEA
ARRDT) ERBEDB dimm X WRBRVWIEELDS (0FY, KkKD3B
dimn X & dim X QEEDOEE —HRRLLISTHIREIBRO>TUE D) .

§ 3 TCHENRNELIIERKMERTE, BRERDS E%f&%ﬂ)&limxtth HEO
HZFD1O>DOHHETH 5. HH51O2O0BHEW 0.5 EVHSERXE-ZTVULEREE
PRIk SB. D2FY, n<an<nt+tl BFELLULTLIHEEOEN
{an} CEXHMATHZEOEEIDFEERT (dimn X = n.5 % dimn X = an K&
AP TC) AUEEDBBONIDPOTHS. UHU, SSOEEP»PSIKRD
EOBRBEBHTKS: : .

M3, FTEOEH r20 HULT dim Xr =1 83 X, €CBEET 3
AVH— (Axﬁaﬁ dimw X 727 FACWEL T full-valued *EFRT S0,
7776’“:_?'3[/'6 full-valued 7% dimn X tiﬁ?’?‘%iﬁ"

L-UJF’n'in:Elgﬁaﬁb'C, %ﬁL’EH)Z%LL*ETEE’&ﬂ‘\’CJ}K@Lﬁ, cardinal
Cinvariant CPBEh TV A3PRODLTH, MNHEEEATE, RVWEEBNS IO
W, ERBELAHNA3PEILERRIERC R Yoo ([E1l 2EDOZ &) .
unrﬁb“c, km%{ﬁkQﬁ%‘?mﬁﬂé, 25:0):&&#%'5&& [#] :

5fi:'i5:?§'§.3 ':izl\’} l\Tz%FﬁXJ:G)%ﬁfLé%EaﬁéﬂHﬁbﬁ%Fﬁﬁ &gﬁb
T, %CD Gelfand-Kirillor dimension #% %2 32 & {1}U[2,00) @R AL % hitH
I EEPHONS. ‘
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UDPUBERPOGCOFAEEPERBELESXE, KREIRL (DY
BERKRORV) KDOBODT, RAODITEAGEURIVIRIV LI TS 3.

@E4a. K. Borsuk[Bol i, (A3) WHIEUL T, HFEOX €KX WHU Tnkx
R . (X) 2REELT aOTHRTERLVEL: FED £>0 @HULHK
P'eaié%«?,»fgfe-x—we To&x,fe(N<ePD IPel nSaRiRT DOV 3.
(ZZW 1Pl nldPel BENBINTOREBLEGD (AY VT —FR) KR
mm,pM%Lmﬁﬁ,Eibi )

XD n &k Hausdorff MEEZm.(XDEFTB3EVYniua(X) =0 but ma(X) >0
ERBXECKEKDBFEETIDS, pnNDEBFHDOHWMEL T -RIZERS>TL 5.
— R ua(X) DEZODOUHNMAEEBEUERIRBRLY, u.(X)=0 &2 3
ZEWE, (2T, uan(XD#0 THB2¢D) NHEAFEETHAZ EPH»h
TWw% [B,N§S]. ' ' :

COWELZSELFST, EBRBELWMAMNUHEHAEELEFRBRLVDOE S S H.

DVTRABNRTEL &, XD Hausdorff dimension dims X B U T,

dim X# dimy X THAZ BN HTET R RO RL. 2%Y, 3
embedding T dim X# dimy X RO EAR embedding TH dim X# dimw X
DEVHSHBEREZISDTITHS. Zhik, dimp X =0 &7 % Cantor £&
DEER, mAKBEEDOY ST 6 (dimw G = DB T EHMTHEZEhsHsH
WHTATHSB. H->T, [MITEFLEE “din X# dimn X THEHE S H
RAXZBOHEE” BROPOTHXD KOV —OSELBF TURI RV
W%, :

ZHEAELOLEBURHEMIDPOBRIBFSIRZBRVL (0F Y, FEONLK
ZHAEMUE, ["¢tRAUERESZERBRS: i.e. dimm M = dimn I™) .
VWEIAhUEZEATERL, “ BOKORXXRVHIPRSILLFEELEERT
DEVSCEPEAENRDCH 5.

O il -

COEBEWKT, MMHNEROFTRYBHMESTHSuEL P OE—DFEU,
BAORDIBEENS > THLTFEETCURVEEDEZI BT ORB NS 5
(1) XERLEOFEORHEE TN UT, MY bt —(=topological
entropy) h(T) BEERT X 35. Z® h(T) CiXL@EE%El«_ﬂEbﬁL‘
(->T, BHRLEHITIMNHEIFEETHS) [W]. ,
(2) FEO r>0HFBUT X €EXREZOLORAMBET. T h(T Y=r &R
5b0OBFEET S [W]

1’(’.%5{9')11%%1_1?0)73’(&:& (a) REOY —#, YA THZD functor H
DEBEINTVARZERZITAT, KORTUERLT, ﬁlgiﬁ?‘%?%ﬁ d G,
RREPEZZ2DDOERBRVES S !
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ME2. BUHNTIFEEIT, GMdHEBKWETS full-valued dimn
WRSBDBDIFETSH? HU, HIK LTEERINS, $% algebraic
functor. 3

5 TI379NLDHBBDEI

CORLOEHALXBEEOBEBUEILRLY, WIFhUIBEEBHETERKZEEbRh 3
T3 INDEELBEOCEXRLL.  [T2,T3]0BCHIEXAEL (b30WIT,
BEhoER2T ) Xie, ZThHPoTISV I NEHMBULD &S general
topologists MFicT|EX 2 .
BEREEOHFOMBEITICRZED I DO LFBE[EES], FUT
MEOKELIYITE, WOEBREECTHBREIADXEY, TSHRDT—H
Offifed . [0] dbFRICHEDS (HIxl, EFXHNEROV2YTEROD,
NIFGA—F—-REBEERLEODVTOXREPSECRS). [BlldMHEAEDER
KBVRTELILVEKTH 5. '

Dranishnikov @@/ X[DIOBTWAE US[RIC[PIB#HE > TV 3. Fr, &
UL BRATLRLY, 7575 NLENTEER [EER] Liapunov exponent D
WTRVWHERUTVE LS5 THS. forcing 2LV TOWEMID RS R
WU, [¥RIEZ, AW, EXEDOF5EFTA2EESES. DVTR, AUHS
[YR] D2HFENOBU DI ERTHNFRLE2LVLTOERES®WELILIE, Sullivan O
ROFHBH > TRV UTBIIEUHBN TEHHZOIRANLTH 3.

Sa—bYERHTEIVIYZES (UTJERT) ©O2VT, &iE[¥PIH
H k. BENEREODVLVTHBRI IO a— P YEPIASDTVLLDD,
12D ES2FRVAHETRRVDIPEE STV, Hlzl, BHREEEIE
HECOHEEIhTVLAINGRVICERATAT, JORBHEEHESID S
AXTRZOBHEAL.

COEZOFVW, T3 V7INLTRVEE (FIAT [H]) 2&hTLEMX
A (RRBZEB) CRI3ZEPTEL. ZORBRRLVALIHAHVEIEG -
DTCH5P, TOFHO22O2BEFFELTEDLDYIRZULEL.

9, FHRABWIFI P ILEBITLREVLS>TE. FHRBEINBELU
TH—RAEDL>oRPYRBERSTVRELDITHIY, ZOWHOPTWT TR, 7
FSOINDHERDZEIBEBERLESLASEVTVEERBSZH. ZOZK
AR[FIZHMEVTHZODDO—HAEZS>EHES,

EFhdpo, IS VLR 2DODERBH ST &. 120 Ec@ANURIBalD
Barnsley —fikD® > TV %, HARDODRBREIRTODHDORIFS TEHLUTUF
BHIEVWSIDBDT, 7B “BREINRTOYBISIINLT EW0S5EZXH
THUED T S3FEh(e.g.[¥BD).
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S—HOIEHMR)D Mandelbrot WZ OEFEX HRUEHMHHTHI LS
(“SETOBIATUS ELW|ARDP>RDDER, TIFITINLELTIELK
STVLIS” ETEFEhETH>TEIVESS) .

WAELWERBFREZIAALT, 737 NOMBEEISIIERFIRL, &
WO DHBHGFOREREMETS 3.

BUWR, BERESE, BERFFEFCUSEVHUTI LR, ZOH%E
SORXETH Z/MURKEST 3.
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