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WHFERCROMEEE (F130) @ PA={xc A:x|<x} (REED k KD 2 DELSEEDOEE) LD

BOERICBIT AN OPOFEELHALNII L., ERFIEZERTHE

(1) A @ cofinality 25 k Rl d & %f P.A D stationary set S T, Z® stationary Z2¥/3%E
BT A H D stationary set I \ilJTé'fé?b@ﬁ TFHET 5.

(2) A cofinality 2« PA ETPA EIZ weakly normal ideal MfEET L,

Max(2<¥,1) TH 5.

(3) AdD cofinality WA ED & X, PADEIEE D IEIOMEE

HAHZEIZFMETH 5.

P4 DRI

& tHDZ & &, ineffable T

WFe R O3 (F3C) : We proved several facts in the combinatorial set theory
onPA={xc A:x|<«}, the set of all subsets of A with cardinality less than x. For
instance:

(1) If the cofinality of A is smaller thanx, then there exists a stationary subset
S of P.A such that every stationary subset of S can be splitted into A" many
disjoint stationary sets.

(2) If the cofinality of A isnot smaller thanxand there is a weakly normal ideal on PA,
then the cardinality of P4 isMax(2<%,1).

(3) Suppose that the cofinality of A is not smaller than x and X is a subset of PA.

Then, X is ineffable if and only if it has the partition property.
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(2) P DRI, H£EHHROMBIEITIERNE
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Stationary reflection |ZI3EfEIEH D D
TERLILT.
E F . XcPA W stationary in P
oV 22 5PA IxeX V(a,f)ex? f(ap)cx
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HLARAWEEIN, c DIy MEERRLE
THLEZAIIHERD S,

Stationary set |ZBH L T reflection &1l
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TRER A EEATINT AT D stationary set 12
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(ii) {x e P.A:cf(|x|) = cf (1)} 2% stationary 72
5iE, G) OME % > stationary set D]
L5,

Z A1, Foreman-Magidor (2001) & #i &
199912 XD Tef (1) <x 22 BIEPAIE A fHD
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KEEIZPRERE LTV D,

Woodin (2 X 5, LEIUVNETOD stationary

OEEE BB TN D.
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7.
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2. k (FERAIZRIEATREE Tr<a T 2.
ScP() #» stationary in P(1) T
{xeS:xnkex} stationary 72 5%, Sid«
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D. Burke {2k > T, 2fEIcmEITCE A LI
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stationary set ICBETExH L W) FERE
P IZIEEE L2 b DT/ 5 TV S,

@ PAIFFHNDEIOMEEZ H D2
WS EIOME L IFRO L IZERIND -

TEFE. X < PA DN unbounded (X e 1}, THT)
& VxeP A JyeX xcy
X < PA MGG EF)DEE R D

o Vi [PAPR 52 FH X
(Helf, T|fHP L)

F oK N7 o TS, RITEEA
LHIRNT, B XA T OHEOMEE
(square bracket partition relation)

(B LT, WL O iEERE ST,

EF. Bk,La)=PA-[l} 12
e Vi [PAPR > a 3H < X
(Helf, TfMHP#a)

WORERENRF LTV

EH. (a) kx=v' Ty DEAIZRBIE, Bk, 4,4)
1RV L7272y (Todorcevie, 1991).

(b) x=v" Ta22" 251F, Bk A1) [T
D SE7=720y (Matet, 2006).

(¢) x=v' TyvIZEA, vIBD =y 22503,
B(x, A, A") 13% D 327272\ (Shioya, 2005).

KFFETH L NI R > T-DIT

EE 3. (1) k=v' TB(k,x,x) DRV L7272
RHIE, Bk, A,A4) 13D SE7 e,

(ii) k=v® Ty ITHR, v <) 722 53,
B(x, A, A) IEAK U ST72 7200,

(iii) x=v" Ty ITIEH], ()" <x 2 BIE,
B(x, A, A7) IEAK Y ST72 7200,

i@ EHELTWAEL, (i) & ({ii)iX
(b), (c) & BARDRENSIR Citawz BT
W5,

(2) e F ARG

cf(A) <k Tx 7 mildly A ineffable 725
X, PADE I X1 THDHZ L EFEHT
HONBEBITE ST, RicER)ho7-. Mild
ineffability MERITKDOBY TH D :

EF. «MD mildly A ineffablee
Vi(vxePA f(X)cx=>3Ac i
VyePAxePA: f(X)ny=Any}ell ;).

MEPAZIT T, P.A D non—stationary set @
HEZ LS LRI LRNENTRNEAS .

ANy NEREERT D PA LD fine
MRZ 4 VE—%55D- b0 & LT, nild
ineffability OfiZ P.A L@ weakly normal
ideal 5 5.
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W 715,
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(1)~ @Gv) &7 ;

(i) vXel XcPA

(i1) leacl



(1ii) XcYel 2BEX el
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Lo Gy OMEZ « -ZH(«
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I cf (1) >k DA A LD K& e vl LD
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HDHZLERLTWS. A, ROFEREH
7o

EH 4. P.A_EIT weakly normal ideal 237F
L, d@W2c 25 1E, PA D REE
A% =Max(2€, 1) TH 5.
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CISA B LN TEE., $PERERAD.

TEFE. NS, ; ={X c PA: X I& non-stationary}
ET D NS, RN DERA T T VT 5.
X c P73 ineffables
vi(vxePA f(X)cx=>3Ac i
{xePA:f(x)=AnX} e NS, ).
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ThorEE9.
X c PA D EIDOIHEE % 6D
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(HeNs., CT|fHP L.
PAEDATTIVT, IROFEM: (%)
vi VX elf(vxeX f(x)cx=3Ac A
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Tl l= T/ NDIERA T T V& completely
ineffable ideal & & W, Xel' X
completely ineffable THHEEH. ZDtL
&, xlZ completely A ineffable TH 5o &
. Eol & (k) EWETA T TR
(4, 2)-distributive T&H 5.
AT TN B EDOHEEE b
S VX el™vf ([XPP>2 FHc X

)

(Hel™ T|f'HP=1).

M O, b, KOX ) RFERNED
e, of () 2k OEAEIFEEN, () <x D
EEIIBENTH .

EHLS. cf()2xDEE, IROZEMNHEDY T
.

(i) Completely ineffable TiX72\VNP.A D
M EADIRT AT T L, DEIOME %
Ho.

(ii) XcPAlZH LT
X ¥ ineffable < X XD EIOMHEE%E L.

EH 6 . ()< Mo 2b=2 72 b IE,
completely ineffable 7 P.A DI EES X
T, WEIOWEEZFFTZ20 b OBFET .

x M Aineffable 72 &, REEILBAGREL Y
NEODT, FEEL6 OFM AT L D e Ak
VTFETD.
FEL2EELIC LV, Magidor (1974) DI X < P
N EIOME %2 TIE, X IX ineffable TH
51, TERAT T BDSEONEE oL
X, fEED X el X completely ineffable
THDH] &) EH OISR S
nie.
Rk 1 84~ A 1 9 4R DB RARFFE T,
[ L2312 -indescribable TIX7R2W] &)
Rl (kk) DX TIEH I TV, @E
@ stationarity Ti72 <, Woodin T X5
stationarity ZHWT, (k%) "7 TH
SO Z L AR LT

TEFE. X cP(A) A ineffable in P(A)
S (e X fyixo>x=>

IF Ao A {xeX:fy="1f|x} & stationary)
X D larges X eF Ziiil=3 P(A) LDEH
WK T 4 VA —DFET D,

FEIZEB N TR, ROMENEETH D -

M 1. k2 A ineffable T X c P>
{xe X : XNnP(x) I P(x) T large Tix7e\}
I% ineffable 72&9°%5. ZDLE, PA-C
2% ineffable TiX 72 WX 972 CcP4 &
<fix—>x|xeC> < B D
xzyeCn{xeX:XNP(x) I% large TiLZ\}
B, oxcy o fe=fyx 2 e b
Ixlkynx THDHHDONHEET 5.

M 2. XcPAS ineffable 72 &,
{xe X : X nP(x) 1T ineffable Tix72\ } X
ineffable TH 5.
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T 7. k2 completely A ineffable T,
A A completely A ineffable 7% & X,
(4, 2)-distributive ZRIEHA T T /LT, 4
HOWEE b0 b OBRFET D,

A, TADAHIES B1F, 2EIOMEE %
Filo 72 P EOIEBBK 7 1 V2 —HFAE
T 5] W) Solovay DEHDILETH 5.
SMEWTT AT T ANIE, a<i kT 5
P.a E® completely ineffable £ 7 7 /L
NCIn, , Z A £ completely ineffable A
TV NCIn, T, RO X HITEY HbETHDS
nb
Xelo{a<d: XnPaéNCin,}eNCin, .
Bar Xy FEHO L OHBRE DOEHR
PEE OBMRH ST o 12D T, A%k
TREMEIL, a7 FNEEICBHRT 55
WAEIOME & mild ineffability OERZ
oM THZEThHS.

(4) WFERELA DRGSR

FLAE DR & BROTEWE S ERIINL
FHZE 8 R, FECIEF 2R, 72 3EF B OFEIC
HARZAAFE 28 A U 7= 2RI RE L T s 5
s

EF. D ENFHZEM X OWMOELE LT 5.
D X discrete o EE D xeX ¥|DNY K1
ThoHEDIEFY 26 0.
U=<U(X)|xeD>MD % separate 35 < U
¥ pairwise disjoint Tv¥xeD xeU(x).

D L separated < D % separate 95 X D
open set DIRNIFET 5.

X 1% collectionwise Hausdorff < X OAiF
B D closed discrete subset 7% separated

ThH%.

EHS. (1) EEONAFEDOE > 2EM Ay &
A DFEIL collectionwise Hausdorff T&
5.

(i1) o +1DMIZ2ER Ay, A, AT, FHZE
] Agx Ax Ay 5 collectionwise Hausdorff
TR DOBRHEET D, 22T, o ld )
DIFFIEFETHS.

NEFEDZEMOREIZEA L T, 2 HOEDOLE
L 3 HOBGE ENAREMICRRD Z L &R
LTW5., £AWMICBVLTYN &R, TKE
RENDD V) FEEPEM S, BIRTE
V(R ER, 13K, 2 FHE 3 BHORE
REHTH D) .

A X EICHRBIEF < RERSNLTWVD
L&, ({xix<a}raeXju{{x:x>a}:aeX} %
555 &3 D NE/FIAED BIRIZHEAS LS.
Z DNIFEZEM] % ordered space L& 9.

EFe. MAHZEM <X o> orderable < X Lk

DOMIBIARF < T, b EE DAL
NI D b OPFET D,

< BNEFIE FF O & F L,
well-orderable &+ & 9.

<X, r>H sub—orderable < X cY TY LEO
HRIBIEFRE < 225 E £ 2 NERFALF O X ~D il
BR3 21272 5 b DOBFET 5.

<Xr> 1%

FEERR O 5322 M (00) u{2} IX orderable
TERNZ D, ROMEREZL BT
Wz

. Xco & oy—-X & HIT stationary
72 51E, X 1L orderable TlI7aW LFEHT
SRRV

ZHICE BRI A 5 2 7.

E 9 L) EFE S R D %E I
orderable TH 5.

(i1) NWEFE o OEFZE/M X IZKF L, X @
limit point (lim(X)) TX DA /3—T/
WHLDODEREGCG ETDH (G=lim(X)-X ).
DL E,

X 1% well-orderable < Iim@G)nX =¢ F7=
1|61

% 1.0 Xcao 7 well-orderable <
FimG)NX =g D Dsup(X) <y | F7I1E X 13X
closed.

(i1)) o * o OERSTZEMIIL well-orderable
Thd. 22T, oldRNOERIEFEHTH
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¥F 7=, Vietoris i % A 7= Z= M ®

orthocompactness & normality @ Bif% %

LA LTWD . AEZER X 23 L
Ae2® o g+ Ac X 1% closed
AcK(X) & ¢#Ac X L compact

L L, D base (2 LD Vietoris (FHH#FN

ns ;.

VEHRREO X OREGOKET 5.

DL xE

<V > x={Fe2X :F W VY eV(Y nF =)}

<V >gx)y={F e K(X):F cW,VY eV(Y " F # ¢)}

EFw. X OBRE S OEW 2 interior
preserving < YW'eW (nW'[XBHESR) .

X VX orthocompact < fEE D open cover
73 interior preserving 7% open refinement
wFFO.

X 1% normal < {EE® disjoint 7RHES
1%, disjoint ZRBHES THEESND.

X VX countably metacompact < {Em D A[HE
open cover 723, point finite 72 open
refinement % #FD.



£ BO10 . () K, 2% orthocompact
S d@)<o T0E o <cf(y)=y.

(ii) K, 1% orthocompact < K, |¥ normal.
(iii) 2?2 X  orthocompact <« 2% %
countably metacompact.
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