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Characterizations of spaces having a compactification with a
certain infinite-dimensional property

BERFEEFED Bl KFRFEE TR
¥t # (Takashi Kimura) KA F (Chieko Komoda)

1 #K

TONRTEZDBEOEREZRAD, IXIUDHIZ, #BKRTD partition (2 X B [F
MR % R TTIZHLE L 7= A-weakly infinite-dimensional 2 T8, S-weakly infinite-
dimensional DEEZ R~ 5,

EM1.1.  EAZRM XKL,
X : A-weakly infinite-dimensional (LLF, A-w.id. LBEFET D)

&L V{(A;, B;) : ¢ € N} : a sequence of pairs of disjoint closed subsets of X
3{L; : i € N} : a sequence of closed subsets of X
s.t. L; : a partition between A; and B; 1 € N) , 2, L; =0

X : S-weakly infinite-dimensional (LA'F, S-w.i.d. EBEFEET D)
de < V{(A;, B;) : 1 € N} : a sequence of pairs of disjoint closed subsets of X
3A{L; : i € N} : a sequence of closed subsets of X
s.t. L; : a partition between A; and B; (1t € N) , (>, L; =0 for some n

Wiz, HAEKITO Ostrand ik L5 du Al %ﬂm&mk#'}ﬁ L 7= C-space R, ﬁmte
C-space DEFTREBD,

EEK1.2. ERZEMXIIHL,
X : C-space(Addis and Gresham [1})

& <> V{G: : 1 € N} : a sequence of open covers of X
3{H; : : € N} : a sequence of collections of pairwise disjoint open subsets of X

st. Hi< G (eN), UR, H:: cover of X
TDLE, {H;:1i €N} & C-refinement of {G; : 1 € N} &FEE,




X : finite C-space(Borst [3))
& V{G; : 1 € N} : a sequence of finite open covers of X

3{H; : i € N} : a sequence of collections of pairwise disjoint open subsets of X
st. H; <G, (1€N),  H;: cover of X for some n

i=1

ZDr &, {H;:ie N} % finite C-refinement of {G; : i € N} LS,

A-w.id.. S-w.id.. C-space, finite C-space DBEFRIZ DOV TIL,
[S-w.id. = A-w.id.] BRYVILDZ LITALNTH D, Fio, a7 PER X IZ
LT, X: S-wid. <> X: A-w.id. KU X : C-space <= X : finite C-space] *
BRYMOZ LALLM THD, IbIZ, [C-space = A-w.i.d.] R, [lfinite C-space
= S-w.id. ] BV ISZT ERAMOLNTNS,

2 [ELsIc

RIEKRICBITBZa s MEEBRIZOWTEE TS, ZOFHTRREZXDZEMITLT
Fa) 7EWTHDERET D,

P, 1ITUBHIZ, Stone-Cech D7 MLEE XD, ARKRTOH & L TEHER
JTdim 2 %, EBERTOME LT S-wid. 28252 ¢LLT5,

Stone-Cech compactification

ZM X XL, WPV LD,
dimX <n=dimfX <n
X: S-wid = X : S-w.id

ZDFEEEZEZD, dmiZBLTiX, MEM XL, dimpBX <n=dimX <n |
BERY IO, S-wid RERZEMCH L TERERINL TSR, X H S-wid. Tho
TH X IREHRZEML 222 1E0E520 0T, X BEREMTHELRET S, [IE
BMEB X L., BX : S-wid. = X : S-w.id. | DSV LD,

BX @ weight IL X D weight £V bREL 25 Z LBLVDT, KIZ, weight FRIFD
Ry MEZDWTE RS,
weight-preserving compactification

EWM XL, KBRY LD,

(1) dimX <n == 3JaX : compactification
s.t. dimaX <n, w(aX)=w(X)
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(2) X S-wid = 3JaX : compactification
st. aoX : S-wid , w(aX)=w(X)

RIZ, TOFEBEOIMLDONE I NZEZ XTI\,

P (1) ZEMX XL,
daX : compactification = dimX <n
s.t. dimaX < n, w(aX) = w(X)
FRE (2) IEMRZEM X oL,
JaX : compactification == X : S-wid.
s.t. aX @ S-w.id., w(aX) = w(X)

FERE (1) 12D\ T AIAYEEMMLATERZERM D 2 5 2 ik, RO (1) & EMER-,
EBE. weight RFED 2237 MbaX TdimaX <n #WETOLOREELEL LK

ETH, ZDEE, n>dimaX =indaX > indX =dimX &423,

LA L, ZM X BBl ErTREZE M TRITITER Y L7220 H23 s 5,

1 2.1.(Roy’s example) Roy ¥, indX =0 2»2>dimX =1 & 725 ERHZTH X %

WL,

IDEE, ndX =0&0, XiZDTIZHEHIADD, AL, D = {0,1}, M = w(X)
¢T3, aX =ClpmX £BITIE, 0<dimaX <indaX =0 &Y, dimaX =0 &7

5, ¥72. w(aX)=M=w(X) THAHZ LIIALNTH S,

FREE (2) I22W\C AT EERLATERZERI Th o THRLD ST RIS B,

W22 X=@2, I"FS-wid TEARVE, TO—RI%7 MhwX X S-w.id.

ThB, DLE, wwX)=wX)=w THBILIRIBALITHS,

3 S-wid.HFa /Ny MEEBROZERORRMNIT T

A CRZ L D12, ZEM X 23 S-w.id. 22 61T weight fRFED S-w.id. 2= %7 ME
ERON, TOBIIMRY LRV, £ T, weight REFED S-w.id a7 Mk

FrOZEBOFEMTEZ X T2\,

P& 3.1 Z=EXicRL,
X : ?7 <= JdaX : compactification
s.t. aX : S-w.id., w(aX) = w(X)
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R, #4122 K0, RI5rEEEELRTREZERIC R L TH, S-wid. THDHZ Lid. weight
BRED S-w.id. 2237 MEZ2FOZEBORFEMATICRERY, o T, Al4riEl
{LRIREZERICR > CEDORBIBEZEZ 22 L & Lz,

PIRE 3.2. FISyRERE(LATREZER X (oxf L,
X : 7 <= JaX : compactification
s.t. aX @ S-w.id., w(aX) = w(X)

UTF. EXHZERE LTS ERERERERTHSE L. O .//\7 +
{EIZLTEEMLAIEEGE a2/ METH D ERET S,

R 3.2 1, Borst XRD X 5 2MEL 5 % 7=,

¥ 3.3.(Borst [2]) ZEM X TxFL,

X : small w.i.d.
&4 3B : countable base for X

s.t.

(1) BiX. finite union IZ2WTHLTWS

(2) Y{(Bi, B;z) : 1 € N} : a sequence of pairs of elements of B

with C1B;; N ClB;, = 0 (i € N)
3{L; : i € N} : a sequence of closed subsets of X
s.t. L; : a partition between ClB;; and ClB;; (i € N) , (., Li = 0

for some n

JEH 3.4.(Borst [2]) ZEMI X izxL,
X : small w.id. <= JaX : compactification s.t. aX : S-w.i.d.

4 C-space &%Eda2/\) MeZEHOZROR/MAT D1
B4lx, C-space L 2B a7 MEEFGHOEMORBEMT T EE X2V,

M 4.1. ZERE XL,
X: 7 <= 3dJaX: compactification s.t. aX : C-space

IRy FEM X IZRH LTI, X : C-space <= X : finite C-space &7225DT,
4.1 IR EBLTH D,

P 4.2. ZRXICxL,
X: 7 <= 3JaX: compactification s.t. aX : finite C-space
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BANZ. C-space L7250 MEEFOTEDO+LFHBEEZEZLTH L I,

2HiT, M X M S-wid THBEZ LN S-wid Bar "y MexFoDD+5
FHTH D LT,

BIkIZ. Z5f X 23 finite C-space T3 5 Z & 2% finite C-space & 725 a7 ME%
Bolon+a&tThd I ENHEINDS,

LA L. 2R X A% finite C-space TH B T L ITMLERHTIIRV, Fl22TE D HIT
X = @2, I" X S-w.id. TIXRV D T finite C-space L IFR LRV, ED1R=

=1

v %7 MEwX X finite C-space THDHZ L NFHATE D,

223\ T, Borst A% S-w.i.d. 72228 MEA SR OKMATIT 2 5 B 8%5I%
base DFEIZ L > TEX T2 Z L 2 MM Lz, £Z T, finite C-space L7257 b
L2 LR OB IT 2 H 55072 base DEEIZL > TEHEX BT LB TERVWES
3 %

B21X, 9. ROFM () 27~ T base BEEZ X7,

(f) 3B : countable base for X
s.t.
(1) BiX, finite intersection {IZ DWW T LTS
(2) V{G;: : 1 € N} : a sequence of finite open covers of X
with G;CB (i €N)
3{H; : 1 € N} : a sequence of collectios of pairwise disjoint
open subsets of X
st. Hi< G (1€N), U, Hi: cover of X for some n

LA L, & (f) ix. finite C-space & 7225 2 2%7 MEZEGOZER ORI T LI
RBAV, EE, 22 X B2 %7 B TRIFIEHRE B & K2 B U A3
FIET S, U M5 T 5 base BELNIEB OARBOIEAKETHEL 25 b DIXTHE
LBRVWOTERMYE (2) BE-Eh3, b, & (1) 23X 3Cbase B &L
DREBTILIREZROT, ZM X B MTRITIIESRME () 2727 base B
oI FEET S, flxiE, ZRX ELTRY2Z25 L4 ¢) WA, RYX
Hilbert cube I¥ %8¢ T finite C-space & 725 a2 /37 MEIXTFEL RV, #- T,
&4 (f) 1%, finite C-space & 25D 277 MEEEGOTZHD+HRHITITRLRVD
T, BT Eix26RY, TI T, £HEF W) 2RO L S IZEET S,

EX 4.3. A : collection of subsets of X IZxf L.
A : separating
&L vr € X, VF : closed subset of X (z ¢ F) %t LT,
3A1,A2 €A st. AANA= (0, T € Al,F C A,



X : small C-space
&L ap. countable separating collection of open subsets of X

s.t.

(1) B X, finite intersection {Z DWW T L T3

(2) V{G: : i € N} : a sequence of finite open covers of X

“with G;CB (i €N)
3{H. : i € N} : a sequence of collectios of pairwise disjoint
open subsets of X

st. H; <G (i€N), -, H:: cover of X for some n

BLIIROERER/T,

BE 4.4. ZEM XL,

X : small C-space < JaX : compactification
s.t. aX : finite C-space

REBA D HERE = 2D\ T

RERICIE, KICEET D EANRERE AV S,

B3 (Schurle [8])
X : Cech complete => Ja X : compactification
s.t. aX — X : countable-dimesional

B2id, WOFMEEEA LT,
B VX :smalC LT, 3X : Cech completion s.t. X : small C
TEEE (Schurle) & v,

JaX : compactification of X  s.t. aX — X : countable-dimesional
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L7223, aX XX D32y METHHBDT, oX 2 finite C-space THDH Z L &R

HiTLv,
VG; : finite open cover of aX (i € N) &35,

aX — X : C-space £ 1,
3Hyi_y : collection of pairwise disjoint open subsets of aX (z € N)
st oo < Gainy (eN), UUZ, Hyu1DaX - X

K% X UUR, Haier £BFE. K : compact subset of X TH 3,
X:smalC XV, K : C-space L 725 DT,
3H,; : collection of pairwise disjoint open subsets of aX (i € N)
st. Hyu<Gyu (i€ N), UUL,Hz D K for somen



UELY, {#H; :ieN}: C-refinement of {G; : i € N} £2B5DT, aX X C-space
Thd, aX iZzar s MedDT finite C-space TH B,

<= L2 T
ALY, RIZBTHEREZAVD,
T (Misra [6]) FI5rEEMEZEM X (2% LT, closure-distributive base B M FFEET B,

- ({BL. B: closure-distributive <% VB,,..VB, € B &z LT,
ClB,N...NCIB, = Cl(B;N...N B,))

JaX : compactification of X s.t. aX : finite C-space & ¥ %,
EHR (Misra) X0,

38 : countable closure-distributive base for aX
s.t. B I finite intersection IZ W T L TW3

Lizd, &biT, BERODL DT VBT,

BY (X -ClxB:BeB} 8%, BYB|IX={BnX:BeB} &L, B
i))*bébasekﬁ:é 2T, X:small C &725,

5 C-space &30 /%0 MEEROTEMOBEEMGT F02

B2 IXAIEHT C-spaée ERBAVINY }‘{K’E‘ﬁogfﬂ@ﬁﬁﬁ'”%-’?—itﬁ‘ Borst
B ORET T EEXTHDOTRAT D, ZUHIT, C-space DERICUHLEBD,
C-space IX Haver [5] {2 & - CEEBEZERIZX L TEES L,

B 5.1.(Haver [5]) FRBEZEM (X, d) TR L,
(X,d) : C-space in the sense of Haver (EAF, C—spa.ce(Ha,ver) LT D)
&L Wie; i € N} (e, > 0)
3{H; : i € N} : a sequence of collections of pairwise disjoint open subsets of X
st. VH € H; io® LT, d(H) <e;, Uz, Hi: cover of X

PEREZER (X, d) W&o L TiX. Haver DEBR T C-space & Addis & Gresham DFE
BR T C-space D 2 DOHREHEI N TS, C-space & C-space(Haver) DEEFRIIKRD &
5TH5B,

BHZOIPDZEE LTREETOND,

& 5.2. FEEEZER (X, d) TR L,
X : C-space => (X,d) : C-space(Haver)
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a2y MERREZER (X, d) s LT B R Y 320,

Wi 5.3. = %7 MEBEZER (X, d) s,
X : C-space <= (X,d) : C-space(Haver)

TN R P TRITHIESEIXR Y ST 7220,

#5.4. R.Polid, wid 237 MEBZERY &, Awid TIRVY OMIE
BEZER X AR LT,

Z DZEM X 1 C-space(Haver) T %A% C-space TIX/2VY, FEER, ZEM Y iX C-space
THDEZLHbbNBDT, LOGENS Y X C-space(Haver) & 720, EDMLZEM X
% C-space(Haver) £ 725, —F. X iX A-w.id. TIERVDT C-space TIX/R\,

Borst iX, C-space(Haver) Z#LRL, ROEBEE G X T,

E%X 5.5.(Borst [3]) ZEMI X iZxL,
X : C-Ha-space

&L 3d : metricon X s.t. (X,d) : C-space(Haver)

)gf finite C-Ha-space
&5 3d : metric on X
s.t.
V{e;:1 € N} (¢, > 0) -
3{*H; : i € N} : a sequence of collections of pairwise disjoint open subsets of X

s.b. VH € Hi (ISR LT, d(H) <e;, Ui, Hi : cover of X for some n

Borst i3 finite C-Ha-space Tdh % T & A% C-space & 725 237 MEERDTZDHD
VE+RIRMGETHDZ L EZIEHLE,

B 5.6.(Borst [3]) ZEMIX L, .
X : finite C-Ha-space <=> 3aX : compactification s.t. aX : finite C-space

6 S-wid.Zar/ny MMezEOZROREGIT D2

AIEi . Borst X412 BEREDTEIEIZ & o T C-space £ 125 2 %7 MEk D2
DOREMTEE X L 2B Lz, 5T, S-w.id. 237 MEERFOZER DR
BT 2R REROTFEIZL > TTERUA LW BERERIZEAOND, BL
X, ROFBRE2F/I=,



& 6.1. TR XITHL,
X : p-S-w.id.

&L 34 totally bounded metric on X
s.t.
V{(E;, F;) : 1 € N} : a sequence of pairs of closed subsets of X with d(E;, F;) > 0
3{L; : 1 € N} : a sequence of closed subsets of X
s.t. L; : a partition between F; and F; (1 € N) , (., L; = 0 for some n

B 6.2. ZEM XL,
X : p-S-w.id. <> JaX : compactification s.t. aX : S-w.i.d.

Bl 6.3. u-S-w.id DERIZIBV T totally bounded %5+ L TH EH 6.2 IZHHIET
MBI T HH?

7 countable-dimensional i3 /39 MEeE B OB OK & 1+

S-w.id. 23 %7 MEEFFOZER OB T, Z’(U\ C-space &£72% /27 ML
OB OB T 25 2 7D T, countable-dimensional 72 3237 MEZEEFHOZE
OB T E 52720, |

M 7.1, ZRXIHL,
X : ¢ <« dJdaX : compactification s.t. aX : countable-dimensional

FERE 7.1 ISR ORRE 52 5TV 5,

@88 7.2. ZERIXIZHL,
X : trind 8D <> JaX : compactification s.t. oX : countable-dimensional

MBET2IIRD2HOD I ALNEERNORSZIZOIS,

B 7.3. L7 PERIXIZHL.
X : countable-dimensional <= X : trind 2§

BH 7.4, ZERXITHL,
X : trind %> = JaX : compactification
s.t. aX : trind #FD

Z DX HIZ, countable-dimensional 72 2 /X7 MEEFOZEBOKEM TN EZL D
AN, Fxix, Borst JElZ. FHU72 base DTETE. HDAWT., BHIREBOGFEEICL-
T2 %2E2 5,
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X UHIZ, REEAEN, EREZEMICX LT, countable-dimensional T& % ZE[E] D5
BT E2RD XS IZE X =D THEMNT 5,

EE 7.5.(Nagata [7]) HERBEZEM X 3L (ATHEEZLEL LiRV),
X : countable-dimensional
<= Y{(A;, B;) : i € N} : a sequence of pairs of disjoint closed subsets of X
H{L; 11 € N} : a sequence of closed subsets of X
s.t. L; : a partition between A; and B; (i € N) , {L; : i € N} : point-finite

EH 7.5 % H T, Borst fiiZ countable-dimensional 72 1 %7 MEEEEHZEM D%
Bt IR EX W, EDORDHIT, point-finite BRD X H ICEEH]Z B,

®f 7.6. A : collection of subsets of X IZ%f L.
A : point-finite <= VA' C A (A’ : infinite) IZHL, NA =N{A:Ac A} =0

iz, X : a2 2%7 b, A: collection of closed subsets of X D& &, X HiZ, KD
EIICEBEIMZ DI LNRTE S,

®MB77. X: =327 k. A: collection of closed subsets of X M & &
A : point-finite <= VA C A (A : infinite) IZXF L,
JA”" C A’ s.t. A" : finite, NA" =0

E DS %EWT2T collection A IZ strongly point-finite & FRIEN 5, T72bbH,

¥ 7.8.(Engelking and Pol [4]) A : collection of subsets of X iZxf L.
A : strongly point-finite &5 VA c A (A’ : infinite) =Xt L,
JA" C A’ s.t. A" : finite, NA" =

a7 MBEEBEER X 12X L, BBTIS5IISOEDLHIICEXHRZ D ENTES,
EE 7.9, 2% MNEBEZERI X Izt L,

X : countable-dimensional v
<= V{(Ai, B;) : i € N} : a sequence of pairs of disjoint closed subsets of X
3{L; : ¢ € N} : a sequence of closed subsets of X
s.t. L; : a partition between A; and B; (i € N)
{L; : 1 € N} : strongly point-finite

EB7.9%H T, F&iL. countable-dimensional 72 = 227 MEA I HZER DR
FTE2ROELIIZEZ D ENTET,
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& 7.10. ZER XL,
X : small countable-dimensional
&% 3B . countable separating collection of open subsets of X
s.t.
(1) B X, finite union (IZDOWTEHAL T3
(2) Y{(Bi1, Bi2) : 1 € N} : a sequence of pairs of subsets of B
with C1B;; N ClB;; = 0 (2 € N)
3{L; : i € N} : a sequence of closed subsets of X
s.t. L; : a partition between ClB;; and Cl1B;; (: € N)
{L; : i € N} : strongly point-finite

EE 7.11. ZER X Tl

X : small countable-dimensional <= JaX : compactification
s.t. aX : countable-dimensional

PR 7.12.  small countable-dimensional DEFEZFBVVT, 3B : countable separating
collection of open subsets of X| % 3B : countable base for X Zf8xTH. £D
ERIIMIIT 02

B2, 2 EREDTETEIZ X o TH countable-dimensional 72 =232 MEZ2 -
ZH OB T2 E XD ENTER,

EXK 7.13. ZEE XL,
X : p-countable-dimensional
&L 34 totally bounded metric on X
s.t.
Y{(E;, Fi) : i € N} : a sequence of pairs of closed subsets of X with d(E;, F;) > 0
3{L; : i € N} : a sequence of closed subsets of X
s.t. L; : a partition between E; and F; (i € N)
{L; : i € N} : strongly point-finite

p-countable-dimensional iZ. countable-dimensional 72 = >/ ME#E Eo>ZER D5
T L5,

EE 7.14. M X IZxL,
X : p-countable-dimensional <= JaX : compactification
s.t. aX : countable-dimensional
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