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BX \ {p} iZ non-normal TIE/R2\ D 7> ?
(Is BX \ {p} not non-normal?)
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CLE 212 L LTHRIh TV S,
1970 FERFIDICEKASTENT, ZD Problem I LTS B ETINEITNHE—
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Theorem 1. CH DT fw \ {p} I% normal TRV
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Theorem 1{Z & o T Problem B RICEEFLIENDO LI ICEHE LI L2HRT
W5,

BT 272 > T Shelah 3 P-points BNEGARHE D T CLEELEEI LW
ERLTHLIFEERNE LS Ebo T,

P-points Z W2 WIEBABRRIND X HIZRo7, TR THEMERERPIT
O LTHHELRD, ¥z P-points DREFEL L TIERLADBHD=HIZ, weak
P-points, OK -points, ..., R ERRL IZBRBEN-HBEFD LN Problem DR
IZITER L 2o T,

Theorem 1 DFERR 40 &2 7= > T Problem iZ3x3 2 EB R L 2 (B8
BRI ZR) ZLiIRLERMESD,

BHO—DOLLTEXLNDDIX, CHRHRIZATRNIENLORDE SRR
FR—RIZIEB ST LESTWVDDTIIRVDH

non-CH D& EMHEPDR p IZx LT Bw )\ {p} iL normal 72D TiL72
AY:EW4
THANE, MPEHRR p 2L T Bw)\ {p} # non-normal L R¥ETHFE
KT DLEIER (BERRYY) , & AL Z5BEML TV a0 TitRunas,
BERDOZ A M ZDRFIZ challenge THEKREWVEDH S

CH 2344872 DX, 7=77EiZ Problem BBH TREL VW MO i 72D
TRV

2 MEOREER

—75 T, non-pseudocompact 2B X 20 L Tik, w 2% X IZ C-embedded & 72
HZ0DT, Bfw M BX ITEDIAEN, B L Bw)\ {p} M non-normal 25, BX\ {p}
% non-normal THAZ L BB L Led, MENORpIZRHLT, &5 Z
L THBHHN,

BEIZOWBEZXITT, ﬁfﬁﬁ’mﬂb BEREALLTHLROL S 2MBELS
2Bk L LTHE,

My Question. w T/ <, MIZREFT72\V) non-compact 72 BEREZEM] X I3 L

Tix BX \ {p} X normal L 2B DML 5 A
Z L T 2003 SR DFERE BT,
Theorem 2. ROFE BX \ {p} I% normal T2\,
o X M8 strongly 0-dimensional TH DD, ETiX
o /A p 2 remote point THDIHE

AR TIZ, BREFTICED, Z025%H%25 L ED My Question Z2EAIZAR
$ L, FHEIZ#HF 7= Main Theorem %77~ |
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3 WELGHE
3.1 Maximal Disjoint Family

REFAIZ LB 2820, maximal disjoint family of nonempty open sets T 3.,
Z ZIZ “maximal” & X9 T O disjoint families @qJT%A@@,é’Bé%LBQ L
TBRRLDODZ L&),

T LT, MM REE2VEEREZEM X 23, locally finite (in X ), maximal disjoint
family of nonempty open sets 725723 7w-base b2 Z LIZEB T3,
bbb, ROXD2MERD n-base B =B, TH S :

o & B, i%locally finite (in X), maximal disjoint family of nonempty open
sets TH B

o By it B, BMNTS (e, VB C IB')
e VBe %,,3B® € #,,,,1=0,1,2:
Clx B® ¢ B and Clx B NClxy B =0 for i #j
o X DIEED open cover i, locally finite (in X ), maximal disjoint subfamily
of B THITEND, ‘
INODREBRHEINIE B, Ce BIZRH LU TRBERY IS LIZEETS
e either BNC =0, BCC or BOC

e CG B = either 3i:CC B® or Vi: CNBY =9

3.2 Arhangel’skii’s regular base

B DRI ZODOEFARLEL 2D,
—~2% Arhangel’skii ® regular base T 3,
regular base &%

AFEORze X EEDHREBUICH LTz DEFEV CU BNV,
X\ U ORFITR 5 basic open sets H3HFRME LA>7A2u>

EWVWS R D base TH B,

Arhangel’skii {Z i, ZERIAEEREZEME Td 5 7= 9HIZ1d regular base RO Z
LBLE+GTHD, FRTII+HIRERITE,

regular base D—2>DHili%, 1/(n+ 1)-open nbds 2>5 725 cover P locally finite
refinement &4, 5L ED G =2 % THD, ‘

AFfRTiX, regular base ¥ DRDOMERIZIEE T % (Engelking, Lemma 5.4.3 D
SEB, pp.331-332, % modify 3 3).

X @ cover C ¥ ¥ locally finite subcover % %2,
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3.3 £50&D0MLemma
regular base 2> 53R 4 D 7w-base B FHHE T B = DIZIIRBHLETH S .

Lemma.
V% locally finite (in X ) family of nonempty open sets,
Y locally finite (in X ) family of nonempty open sets:

e Ue%, VeV = either UDV or UNV =90
e YUe%: ¥ [U is a mazimal disjoint family of nonempty open sets in U
CNOADEDITIX, ¥V L LT, FEBRESG pCc v ITHLT

K= (Ne)\cx (U@ \ )

LEDONBEED Db, TTREDTTEED S,
OV IIY THRHIELT—RBICEEADIT TRV, & % I3t L TERIZ
—DFTOBEZEL L LT, LTFTIX

Y =x(%)
LRI L LTS,

3.4 2B OWR

27, f£EIZ X Dregularbase ¥ =2 %, 232D XD ICED, B = k(%)
o B

X BUMAULREEFTERVDT, & B € %, 125t LT 32D nonempty open sets
7 (B),Y"(B),Y?(B) &

B D Clx[y®(B)] for each i < 3
Clx[Y?(B)] N Clx[y®(B)] = 0 for i # j

ERBEIRBBILNBTES, TRTDVO)(B) DLlk%d € LRT L, € it
locally finite in X T&% 3,

B, U% U% 5 locally finite THBEND, By = n(BLUGUSR) LB, &
B @ R LT BY € B, | 19(B) 2ERICED 5.

Wio, Ered FRRIC, &M () WET LS8 B € B, K LT3-0
nonempty open sets (O (B),y)(B),y#(B) &, vO(B) nelEE % L LT,
B3 = E(.@zU%ng) L33,

TR R TNE, HRREKE X = Un.‘1 B, BB, ik X ® w-base
LB,

(*)
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X DAEE D open cover 23 locally finite, maximal disjoint subfamily of & T#l
AINDBZLERDTEDITE, T, FRze XL TzeCGl) €Y 15,
3.2 IZR.7z regular base DESMR MG, {G(z): z € X} X locally finite subcover
TE2bD, H G em I LT, operation k DR, o(G) C B BB, o(G)
ix locally finite in X T#>>, maximal disjoint in G TH 3, |J{o(G): G} D&
REERDTE, Zhd {G(z):z€ X} ODRD MR B, B,Ce BRI
XL T

either BNC =0, BCC or BOC

EROTVBENLTH B, O

4 EIEBA

4.1 E18

EBEDIERRIZA S,

= % locally finite and maximal disjoint subfamily of Z D&kt L, &MLt
FTFH wellorder LTEL DL T35,

FLTRMIIZ & e £ &, FDOED ultrafilter oy ZIEFE A < 1T LT
EHTWL, (FIIBTED?B) ‘

&\ IIBE X OHIREDEKETH Y hyper set Th B,

o 1%, &H DEIEEDETH Y, B X @ hyper hyper set £ 725,

MBIZIR B & &, I%, X O disjoint open sets ~DHZETH YD, A BKEL LR
i, —EOEETHEN 23, LMLEBRICUNERZOBOSHEEL T THE
LTW3, E£7= ¢y iX & O subfamilies 722572 3 ultrafilter ¢, b KEEWLRT
WEEZTHIE, 2 BkE L anidnid,

COERBEPEATREATIDIIBD THETH B,

TRbb, RO4DODEETHS :

(a) V% € pr: p € Clgx [U%],

UNV#0, Ue%, Ve,

b) A< pu = 3% € p,:
(b) K P { — VU
(c) V)\<;1.,V‘2/ecp,\:{VGEM:VCE}Ue%}Ego,,,

(d) E€EEN{6r: A< 0} = 3A<6: DU e g b (b) % £ TR LTHE
720,

T (b), (€) 5, FAVER &, oy 2% A OHINE SETHID 2B T L HEIRL,
(d) 2% & 28 E BT B MESRME (b) KoV T (B8 522 E%T 5,
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4.2 E28 : A
FHELCHATDE, (a)iF, Kp DEBOHE O TR LT

HO)={Ue&:UNO # 0}

EEDIE, ¢)36(0) 2B®RT 5,

b) iX, o) CWRTDENDD X IZ2WT, TRTOU € % ¥, FDOEEH
FHZONT ¢, DREITHPIZHFIEND Z L #WKT 5, £, 2% maximal disjoint
family 72525 T D, §724%H, nowhere dense set A C U BB, U\ A N ¢,
DREDFTRENDEDTH B,

ERTIL, THhE2E¥EROMATEIZE Y, modulo nowhere dense set & V5 it
TTHYID, LEZXD, Thbb:

(each member of) % is partitioned by £, modulo nowhere dense set

ZDHE, ALMNIZE F € o) ICRH LT FNU € ¢ it partitioned by &, modulo
nowhere dense set TH 5, DED, ¢, idfilter base o b H, f DERNRTR
T partitioned by £, modulo nowhere dense set & 725,

4.3 HE 3 : WME

WRE DT IR, €, Z2RME (b) ZRETLOICETED, £DOET (a), (c) &
ETEIICT o, ERODIDTHD, &, v, ERREHIED DD TIXZV,

A< p LT Ex, O NEEEINT=LT B,

EDEeE\{&: A<pu iz LTS (b) BRI LARVWEE, T22bb

VEe E\{&:A<pu}, 3x<pu, Y% € ¢y :3U € % is not partitioned by £

DEEIX, ZOBRET @F SN TWADT, =1 BN TERMELKES
®+35,
F 5 Tl & &1F,

VA< u, 3% € ¢y : YU € % is partitioned by £

k2% e E DRPIDEREZ §, T 5,
% LT, ultrafilter ¢, on &, % (a), (c) ZMT LS ITED B,
FNITIIRME (c) BB LT, Z € o GC%TJTS LT

EW)={VeE :VcIUew}

ERITLELLLT
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¢ VO nbd of p, VAV € ¢y : £,(%)NEL(O) # 0
o &u(%) DEMED finite intersection property R

% check 2, £DLET, $TD E,(%) & ultrafilter on £, & LT ¢, &
EBRETDHIL LB, (2D check ITXETH BN, RBELTIZEALTNS)

4.4 E4E

ERIZAB,
ETREA<HITHRLT

H={Chx [U%] : % e 0}

LB,
& (a) 5, pe Hy ThD, £ (c) »b {Hy}, IIERBOFITH B,
LT [BE OMRLORITENS :

VO nbdof p, 3IA<0:H,CO

4.5 ZESEP
B4 0EERIZE Y critical &gﬁ’ﬂi :

FEEDOIA<O & 1=0,1,2 {20 LTC, =3 Thd € H, lbs‘mn/.l‘>vA D&
EREWM=T :

ra € Clox [ (U9 s U € £}]
ThB, VE
£ ={UY . Ue¢)
EBE, TRRKOLIIZERENS

rai € Hx N (1) Clax | Zas]

A<y

ORI combmatonal RERILINEELRSE,
H, (ZHEEARAOFI Y OXbY ThBR L 1 pu TS L C MR Lo,
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4.6 £ 60

% 5 HWOEMDIEA I unconventional TH 23D T, LUFizE 2z TEL,
Hy, DEBZZRTNIZ, ROKLEHED finite intersection property & b2 &
A A
U%, Z epr, and | J L, >

TRbb, ey BEWpo, .., tiny > A ITHLT

U#)n N (Us.0) %o
j<n
BRYe TIZT, o= -2 tno1 > X DEIRIEFBREEZEZTHUTOERIT
2 REIRBERNI EEERLTEL,
Bo2MTHEMLILLIE, Z3Ej<niZHLT Y € oY 28H, % 1%
partitioned by £,;, modulo nowhere dense set T %,
ETERIC W E€EN;0n Y EBS D,
bLUy €, forall j<n 26T TROLY THD, 2ERDL

v < (Uz)n N (U2ss)
i<n

Ehrb, |

EITRVWEE, h={j: U €&} 2EXD, HFjeLTRLTUe% T
HY, UP ClUy THHDT, 8D Se, KALTUPINS£0 525l T
HB, 31D B D&MD, jrunsover J, DEE, TDXH3RSDHL, £&
DEEBRICBELTERAD LD U; ZRYHTZENTES, T5E U, cUP T
»b, Ue BTHD,

bLb U €, forall j € Jy ZLINTHRDY ThHB, 2ERD

v < (Uz)n N (U2us)
i<n
LB,

FHTRVEE, Lh={jch:U¢g¢,) 2825, UV ctcUf cup T
HBEDT, ELFABICE je L ITRLTERSD Scé, BROMY UPNS£0
DS CUy ThHd, DU, OBKEND SCU, BHB (U, € % LiRBR2W
DT, ZZTHADONL SCU; &TBZLIXTERY), Lo T, j runsover
LDEE, ZDEIRSDIBLEBAOLD U, ¥RVHTE U, cUP Tbh 3,

RIZU, ZZZFRICHRT 5, j BDERBELHR2VOT, ZOBEIXSLTRE
T3, O
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FSMOBEMBRENIT, T TICRLAEZ L EEbET
VO nbd of p, 3\, Vu>A:r,;, € H,C HyC O

E72B, TRbH, {ry} XK p IR T 2 EMAEFE RSB,
T, ‘
Ki={7')‘,.,;:/\<9}
B L, pECl,gXK,- ThHY, EED A< 2EETDL
Kp:ﬁm:pzA}u@m:p<A}c£AucbXRJi&J

Thb,
Z T T & Alocally finite THolend B OHE» S (3.1 BR)

CIBX [U.?)\,i] ﬂCng [U.%,J] = () for e
BROT, HRiAjTHLTKRESS

p € Clgx K; N Clgx K; C ﬂHA = {p}
A

4.8 ¥EsSsH

T3 &,
(Clgx K;) \ {p} = Clgx\(n}[Ki \ {p}], i=0,1,2

3 BX \ {p} ® disjoint closed sets ZFRT B = L L7253,
i=0,1,2 L LT

p € Clgx [K; \ {p}] = Clpx [(Clgx K;) \ {p}]
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ERoTHNIE, BX \ {p} D X 2% BX T C*-embedded THZZ L #HBWVT,
BX \ {p} ® non-normality 23Wh 5, 2 -2 disjoint closed sets S EFEEMR T

SBESN 72V, £33 Urysohn’s Lemma 283 3,
AR THARE R 3 2B bITIX, BXZOBREOLMEITH B,
KRiIME D, +HKREVNAIZALT

T\:i =D

Lo TLES TREENDHY,

p & Clex[Ki \ {p}]
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LRENBLENRNDTH B,
LAL, EWRZ LT (Bs5H2R)

rai € Clax [\ Bns]
ThHY, o
Clsx [U .Sfm,,-] N Clsx [U $A+1J] =0 for i 5j
THBEDT, D AIHLTH
rai # g for every i # j

ey,
rx; = p for sufficiently large A

LB 1 ixmAae—Do LR,
Eh, 30@zLﬁLT¢¥%LT%H&?M?%5

5 Remarks

5.1
LRoOBRIT, EREZEM TR TY, 3.11Z87 r-base #Z % b2 non-compact,
normal space 2% UL CEAT D,

L7223 TH %2 iE, non-compact, normal space X 2%, MIARZ IRV EERE
22l % dense I=&¥e72 5 (#) : Double arrow space Q x {0} UP x {1}) , f£E®
MpeBX\X iz LT BX\{p} ¥ non-normal TH 3,

5.2
BANIBRAR7= L 51Z, RORMEBERD :

TRTOE pePw\w IZHLT Bw\ {p} I%non-normal 72DH>?

discrete ZZEE DB EVBRE L VDT TH B,



