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P—-—dimensional spaces KD2OWT

M AKY BEHR KK F (Takashi Kimura)

ZONR/TE. P-dimension Z2WT. SEFTCRHMOANTVAEROMBE IR
REXBABBLEOVTERT S,
P ll. 25hHEMUMELRLOERLEELORE I FTAELT S,

1. P-dimension ®DEH

space X ¥ U C. small inductive dimension. ind X. large inductive
dimension. Ind X. covering dimension. dim X. O3 D2DRITBEREIN S P
P -dimension &.P-ind X. P-lnd X. P-dim X ®32MB. Fh¥FhDXRT
WHIBUTERT 5 ENTE S,

Definition 1. regular space X WX U T. small inductive
P -dimension. P-ind X. 2BIRCEH/T 3,

P-ind X = -1 & X € P
P-ind X & n(2 0) & vx € X\VU:nbd of X\EV : nbd of x

s.t. V. U. P-ind Bd V = n-1
P-ind X = n © P-indX S n A P-indX $ n-1

P-ind X = o < P-ind X £ n for 'n € N

Zhit.ind OEHE®D modification TH Y. B, P = {¢p} &ThiL.
P-ind = ind &72%, P-ind D& S, Ind O modification & UTEH
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3%,

Definition 2. normal space X WX U T. large inductive
P-dimension. P-Ind X. BRCEKT %,
P-ind X = -1 & X € P

Y

P-lnd X = n(2 0) © YF : closed in X. U : open in X with

E - U,\EV s open in X
s.t. [F CVCU
P-ind Bd V & n-1

P-ind X n © P-ilnd X S n A P-ind X £ n-1

P-lnd X = o & P-Ind X £ n for 'n € N

P-lnd_ WX UTD. P = {¢} &Fhid. P-Ilnd = Ind &%, covering
P -dimension 1X. finite open cover MfXH VX, RIZFEHTET 5. finite
P -border cover & 2 32 X2 &k > T, covering dimension AR AHECE
I3,

Definition 3. collection U of open subsets of a space X 'fﬁs
X-UU € P BARLLULTVWABEX. YU % P -border cover &3,

Definition 4. normal space X XU T. covering P -dimension.
P',dim X i&&'@iﬁg‘%o

P-dim X = n < VM . finite P-border cover of X

E]‘V: finite P -border cover of X
s.t. Y& U O refinement
| ord = ntl
PdinX =n & P-dimX Sn A P-dimX $ n-1

P-dimX = o0 ¢ P-dinX £ n for 'n € N

-2‘_
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P ={¢} & &. P-border cover . open cover D T. P-dim X =
dim X &%,

k. 32D P-dimension & UL, ZHH6DEI. RITDOEED
{¢} OWBH%2 P TEREMAZIEWRXEH>TE&HEEN S class function %.
P-dimension ¥ MEHX I &R T B, RtH n THH I e@ERGHAERLZLLIA
55DT. ThoDOmdED (¢} OB R P TEREHWMAZIELRXZL-T. &6
WE AR P-dimension B E{FET A EMTES,

2. P-dimension BE % & h h gk

X ¢ P &72% space X WXUT. X & P BHEBEEORBEL#ERLUT
VWhif. Y € P &72% space Y . X RWIRT B3I ENTES, REXWL
X » Tychonoff space € P #% compact spaces 23 NTEDHIE. X O
compactification I P DT KREDT. LOIEWTHETH 3,

Definition 5. spaces X. Y WxUT. X B Y T dense T.
Y € P &3¢ X. Y % P-extension of X &€WS,

P -extension 2E X 3 & X, space X WU T. EORE X 23<{sF¥
hi P-extension Y BTXA0»BHHALRS. 2V, Y-X OKXKZINME
BMEUTEZAOND, Y-X OREIERRIBLUTUE. BARDBOVBEZ O
ZM., 2T Y-X ORI >TKRKEIRZEZLBZIERT B,

Definition 6. space X KXW UT. 32D P-deficiency.
P-i-def X. P-l-def X. P-c-def X %. TROUIGEREX. KTELKT %,
P-i-def X = min {ind(Y-X): Y W& P-extension of X}
P -l-def X min {Ind(Y-X) { Y & P-extension of X}
P -c-def X min {dim(Y-X): Y & P-extension of X}
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P 8 separable metrizable spaces 2P SKB VS ADOHY TV 5 ADE &,
J:0)3‘3li\ —‘ﬁ?%@?_\ g&: P"def t§<ZtLZ?‘%o

HEOMBIE. P-deficency OERRDB I L TH %, P-deficency & #
A EREINEDBDOTH B, ChERNEPHREBEROTZIER2EZLILDTSH
%, COfIEREZ2 2%, P-dimension X LHPE(ZThiId B3 ANEHR
HDTHB)E. EFREHRTH %,

3. P-dimension WHEUT. 23 CRUMANTVEHEB LU RBREZHL
AN

P-dimension . 2HiTHNXE LS. P-extension E OB OIFZIHE
hhdbDTHBHH. P-dimension U TOS5ETOMRAMO—DE UL T
P -extension & DRARPBH %, 2. P -dimension X. RFL® modification
EUTERBINEZDHBOTHEDS. I —20OWFTAME LT, P-dimension @
RIHRPIBRHEEORREN ST 60 3,

3—1. P-extension & O%

P -dimension. P -deficiency BE X ohdXohdkdbRok. —BEHOD
BRI KD de Groot &3O TH B,

Theorem 1 (J. de Groot [51.1942) . separable metrizable space
X WHUT. BV ILD,
KM-ind X £ 0 © KM-def X = 0

BU. KM & compact metrizable spaces 2D BZ 7 5 A¢3 3,
COERR. OB TURS. —B0 n KHUTHHWELLI>EUL T

-4..
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de Groot WkEFHU L.

de Groot's conjecture. separable metrizable space X WU T.

KM-defX DY IDTH 5D,

KM-ind X =

R. Pol [I1] RE->THEEINSETUHERKBRTH >N

Z DR
ChPB@Ehh BURE. ROLIBRERBBEOIL TV S,

T heorem 2(J. M. Aarts [1].1968). metrizable space X ¥ U C.
CM-Ind X = CM-dim X = CM-l-def X CM-c-def X WA Y LD,
X HW. X M separable 23, CM-ind X 3 —H¥ %, HU. CM &

completely metrizable spaces S MLOMB I TR ET 5,

de Groot tX. compactification 2RI U DM, LOFERIL. comple-
tion WU Tl de Groot’s conjecture CRIBERIEBHMOIIDIEERU

TW3,

E xample 1(J. M. Aarts and T. Nishiura [3].1973).
c-KM-ind X = 0. g-KM-def X 1 &7 % separable metrizable
space X WEET %, BU. 0-KM It o -compact metrizable spaces £ »

OB TIRAET B,

Zhit. J. Nagata's problem [9] OB EWMTCHH B,

C-c-def X

E xample 2(J . van Mill [8].1982). C-Ind X = 1.
= 00 &4 % Lindelof space X MEFEHET 3%, HU. C X

= C-l-def X =
Eech*complete spaces EEDSIKB I T AET 3,

Zhit. %£D Aarts OFERT metrizability ORUEBRIIEBTERVS

ERRUTWL S,



E xample 3(R. Pol [11].1982). KM-ind X = 1. KM-def X = 2
& 72 % separable metrizable space X WHEET 3,

PLEB. P-deficiency & P -dimension OFRELT. 2T TRHEINT
VWEBERERTE %, COAMTORNTORAEWRMAL.

Problem 1. P -deficiency /é:—-’f'ﬁi‘% P -dimension 2 RK»H k. d UL
&Y Lo

THb5, COMEE. P = CM U T, Aarts OEBR., Fh. P =
KM RXUTWE. EFE [6] OREORRCL->T. BEXHATWVS,

LORMEE. —BREIHAUVIXSDOT. 5P UHEBEEELbh SMELRCE
tU &K Do

space X KM UT. mbMHER P-extension Y k. one-point
P -extension (i.e. [Y-X| £ 1) T3 %. one-point P -extension XU T
3. ROFERBHMoN TS,

T heorem 3(J . Mack, M. Reyburn and G. Woods [7].1972). P 1.
ROZBRHERLLTVWEET 3,
i) X € P. Y :closedin X = Y € P
ii) Xa € P. Xa . compact = HXa € P

i) ™ € P. ¥ € P s.t. X C Y. Y : compact
iv) X € P. Y € P. Y :compact = X X Y € P

v) 3X € X\aBinbd base at x s.t. X-B € P for vB GB
= X € P

87
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vi) T € P. T : compact- Y. Z . closed GS in T. X C T with

XUY.XVUZe€P = XU(Yn2z)ecep
COLE. RPWYILD,

X I locally P (i.e. Vx‘é X. EiU tnbd of x s.t. C1 U € P)

& X i one-point ‘P-extension‘?‘&%‘i)

one-point P -extension ORXWHHEAR P-extension Y & UT. Y-X 0
RRELBBEDOBD %

P roblem 2. P ?)“v&“(l)fig@%ﬁf&fﬁﬁzﬁﬁ\ P-ind X = 0 (i.e.
X :rimP) D%, P-def X £ 0 &%35»? £k, BHHR P (e.s.
paracompact spaces £{&. realcompact spaces £%%) MU T. P-ind X
= '0 = P-def X = 0 BRYLOHHFANR K.

R, REBWE. BB n WUV TEATERLB. P-indi P-ind.
P -i-def. P'l_-def . ordinal WU TEERBR2WLIRT BIENTES, 2D
. Aarts OFERUE. FOFFWRINZOESZSM?

Problem 3. CM-Ind. CM-l-def OE&HL ordinal WE THE L L & =
F& @ metrizable space X WHUT. CM -ind X = CM-l-def X WKV
SEOM? ' )

3—2. P-dimension ORTHHIBREHRZDWVWT

P-dimension OFRRTMIIREEIZ DV TW. Aarts OFRX [2] BFEL L,
2T EBREATRHALUT. BEEIhRFERCODVTENT 3.

K,={x>€1® 1 [{i €w:x, #0]<wrs zhi



89

WRXTLTUE. BRUBD example TH % (e.5. [41)o ind. P-ind Hid
ordinal WHUTEREhTWVWEET S, TO& X, ind K~ EERCIRL

EBHOoNTVRY, |- M. Wojcicka WREBRU k.

Theorem 4 (M. Wojcicka [131.1986). KM-ind K _ HEHE TRV,

—#z. P C Q 3. Q-ind S P-ind DT, LOHRY. BEER
’DT‘I\ %o
E. Pol [10] . Kw @ closed image & 7% non-degenerate

metrizable space X WU ind X BEBTERVIERBRUTVWSDT. *
DED7 space X KW UT cmp X BERTELELELELENSIBEEL
FRHIPOH TRV, Fh. R. Pol RkERULE.

Theorem 5(R. Pol [12].1987). F&E®D o < w, HWUT. a =

1

KM-ind X < W, & 7% separable metrizable space X MEET %,

REROREEOS> 5. COBEE TZhSE P-dimension KHUTHMY T
DOPEARNZOBZORFONRTSH 5, WRXTIHU T LRI
WERREDY T, trivial KhHB ORI, LO2OORHRUMN LA
PALHShTORVERDR S, |

RIEDHF AW metrizable space X T. ind X § Ind X &R5FBHMEH
TWAH. KEDO Aarts OHEREOBET. CM-ind X« CM-Ind X R
Td. metizable space QEHT—HURVANSZODEIHAAVERSO
EW. EHERZOFERMSBV. KMZBRHUTE. P-ind & P-ind B—%
URVHEBE RGBS 3 D%, |
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