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P.A D stationary subset D
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wz Bl ED regular cardinal x & cf()\) < k < A & 3 singular cardi-
nal A I LT, P D stationary subset @ < k-closed forcing T?
REDRRT L stationary reflection principle {22\ T3 T 5.

1 FFil
P DELTFD ¥ 4 7D stationary reflection principle X E AR BHEROR
B2@ELLTIhETELCRINTE:,

E# 1.1 x % regular uncountable cardinal, A 2 x M E® ordinal & ¥
%, stationary B T C P A X LT, SR(T) LT D stationary reflection
prindiple £ ¥ 5 :

SR(T) = fERD stationary & SCT IZNL, UT2W#dT W C A&
T3
(i) W|=xCW
(i) SNP.W it (P.,W 'T) stationary.

Z D stationary reflection principle (X supercompact cardinal % & »®
forcing Tt ICHHBEL 2L 2t LIFLIENIL, 2hHES K ORKEWE
BEER, IR, (FREV AL T) SR(P,, ) BRIZTHIL2Y < ws,
Chang’s conjecture 23ILL, ¥ 7= NS,, % presaturated 272 3,

SITREDEIR T C P CHLTSR(T) BRDILE I B3Ik
THEZS. ZOBBRUTOEHEIZL 5T, <s-closed forcing TD P D
stationary subset DRFLBIRL T 3 (BTHEIDTCHEADEZTEL.
Lévy collapse, Col, ic2\W\Tit % 2 figH.) :

B3R 1.2 s % regular uncountable cardinal & L, §,A 2k <d< A T4
%% A-supercompact cardinal TH5 ¥ 5, G 2 V £ ® Col(k, §)-generic



filter £ L, T € V[G] % P) O stationary subset T, BT3¢ V[G] THD
VUDbDET S :

fEB D stationary 7% S C T & < k-closed forcing P izXf LT
IFp “S X stationary”

DL E V[G) TSR(T) BERILT 3.

HE3 VI[G) T stationary % S C T ZERICENS. E&E 1.1 D (i),(ii) W
ey W BHFETBZLERT.

V ® U % PsA @ normal measure, M % Ult(V,U) @ transitive collapse,
Jj:V — M % ultrapower map & L TE ., H % V[G] Lk Col(k, [6,5(A))-
generic filter £ 55 &, V[G|[H]| T, j:V — M ik j*: V[G] - M[G][H]
WBRICIRENS, j* b j R TZLicT 3. %7 ordinal D < -7k
D class 2 Z TS TRTDEFILT absolute TH B Z EIcERL TEL.

J(S) & M[G][H] T Pxj(\) D stationary subset ‘T®H 24 (k < crit(j) =
), J(S)NPej“\ 3 M[G][H] T stationary THBZ L2 ETRS, 7
BTEPIRHLTK jz) =5 THBILICERETSE

@) NP A 2 {j(z) |z € S} = {j“c|z e S}

THB, —HTIKHTBERELD S 1% V[G][H] T P D stationary subset
THY, £oT {jz |z e S} X V[G|[H] T Pej“A D stationary subset i
%5, XoT j(S)NPej“\ i& V[G][H] T stationary THH, M[G][H] C
VIG|[H] T% 3 DT M[G|[H] T stationary &7 3.

CZT M[G)H] TR 7N =6 C jNA THEZ LICERTS. &oT
M[G)|[H] Tk [W| =k C W 2 j(S)NP,W istationary £ %3 W C j(\)
BEET S, £o7T, j O elementarity X D, V[G] T [W|=xC W &
SNPW L4223 WC\DBEETS. O

| Py A D stationary subset 33X T <w;-closed forcing CRFEINZ DT
RPRIALT B :

e )A-supercompact cardinal 2 Lévy collapse T wp i3 5% &, SR(P,, )
BT 5.

K> wp DEAIRD LRIEIMICE B, £F, A > at DL 213 SR(PA)
ZRRILL %\> T & 2% Shelah-Shioya [8] I & > TRENT B, Fi, A<t =)
THIUL P D stationary subsets D < k-closed forcing THREDRT
KL GDoTED, BAMIC SRPMYIL ) 5T eyFhoT03, KX
PIRIZBRDEH I3 .

A=A 2518, Pl DILD < kTN N DILTa—FTE, P DILIC
- Z@Da—FicB87 3 internally approachability 23 EZETE 5, TDE ¥ T
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% internally approachable %2 P )\ DL L T3 &, E£ED stationary &
S C Ty & <r-closed forcing T stationary TH 3 & EMRFEIN B, ko
TRMBED LD -

e x % regular uncountable cardinal & L, A Z k < I < XA T4 I
A-supercompact cardinal, A {& cf(A) > k 2% cardinal TH 3 LT 53,
ZDLE G % Col(k,d)-generic filter €T 5L, V[G] Tid SR(Tx»)
MRILT 5. (V[G] TR A" =X THZ T LICHER.)

i, Z ZT#7: internally approachability & forcing T? stationary
set DERE, RO stationary reflection DEHfRIZDV>TIZ, Foreman-Magidor-

Shelah [4], Foreman-Magidor (3], Fuchino-Piper [5], Shioya [9] % & THH

EFohtws, £, AROBFIHPHE S HTL LLAROBRRET 5.

ZZT, XD ef(\) < k %3 singular cardinal TH 3 BEHE A< > A
ERD PAD <kFNEANDITLT2—FTEY, internally approachability
259 FLEBTE RV, AT, & 2wy BIED regular cardinal T ) A%
cf(\) < K < A 72 3 singular cardinal T» 2BAIC2WVTC, P D stationary
subsets ® < k-closed forcing 28} Z{REDRRTF L stationary reflection
principle iIZ DWW TR 3,

ZZTRPARIDILDITERS, 200H2EZRTHIIC, internally
approachability IZ2WTEHBFL TEL

¥ 1.3 B4 o L limit ordinal ¢ IKNL,
z (3& X ( ‘T internally approachable (i.a.) .

ERBE (DT (2 1€ <) T Upeee =z 2OERD n<( i
WU (ze |[€<n) ez LRBDDODBEET 3,

wg M _ED regular uncountable cardinal £ & cf(\) < K < A % 3 singular
cardinal A IX LT P BRD X H i T, TL,, T2, »32ic3#$ 5. &
Lo:=02N)t L A % Hy D well-ordering & ¥ 3.
o Toy i= REWET M € PHy 2H0RE :
(i) K AeM < (Hs,&,A) O MNKEK
() of(¢)=cf(N) BB (<K ICHLT M ZEX ¢ Tia.
TO, = {MNA|MeToy}

o Th) i= REWIT M e PHy 2O%E
(i) K, Ae M < (Hp,,A) O MNKEK
(i) cf(¢) #cf(N) BB (<K KHLT M IZRE ¢ Tia
={MNX|MeT.}
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o T2, i= P\ (TH UTY)

TY,,Th, T2, 137 XT P T stationary T PeA =T UTL UT?, L7253

CEIERLTRS, T, 2P UL TS 2UTOLI gD S :

o Toy i= REWIT M € PoHy 20ES

(i) KA €M < (Hy €,A)
(i) M IZB’X cf()) Tia,
T = {MNX|MeTy,}
BOSMTRBLIIC, ES ) € Ik ROFTY =T, THY, i< cf(N) = w

BORTE =T, TH5. (B, I[k] cBIL T3 2 i, )
FRCREUTERY. 3 70 cBL TR L2 (5B 5 ) :

BE 1.4 (1) x Z wy BlED regular uncountable cardinal, A % cf(\) <
- Kk < A 73 singular cardinal & L, fEBD v <A KHLT y<F <A
TH5LTE, ZDHLE, f£BD stationary %% § C T LEED

< k-closed forcing notion P {ZXf LT, IFp “S I stationary”.

(2 wa £k <§< A LL, k % regular uncountable cardinal, § % M-
supercompact cardinal, A % cf()\) < k % 5 singular cardinal £ 7 5.
G 2 V Lk® Col(x, 6)-generic filter £33 & V[G] T SR(T®) HBRAL
¥ 3.
K7V T Egyy € I[6] BRDUL->TWB LT B E, V[G] Tk SR(TY,)
N5 ATA S

Riz T BIL TIRRBRILT 3 (5 4 ) -

EE 1.5 k 2 wy BlED regular uncountable cardinal, A & cf(A) <k < A
% % singular cardinal & L, 2* =\t TH» 3 L {KET 5.

(1) fER D stationary %2 T C T2, ic L T, stationary 2 S C T T
IFcoi(r,{ry) “S It nonstationary ” 7% % b DUHFET 3,

(2) fFEM D stationary % T C T, KN L T, SR(TY,) RERIZL 2\,

B#Ic, T2, WBIL T3 reflection DRTIR KK B> TwRRW0B, sta-
tionary subset DRFICBIL TIXXRMBEZ o3 (85 3 #) :

EHE 1.6 s 2 wp Bl LD regular uncoutable cardinal & L A % cf()\) <
kK < A 72 % singular cardinal £F 3., ZDEE, ooy “(T2)Y &
nonstationary”,
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2 XEfH

ZTRARTHE) REICOVTHAT 3, REROELNLEEICOVL
T Jech [6] 2B &,

regular cardinal p < K KN LT, Ef:={Cer|cf({)=p} £T5. Ef
& k D stationary subset T®H 5.

M % definable 7 universe ? well-ordering % # sturcture £ §5%. Z
DLE, zCMIZNLT, Skull™(z) Tz D M TD Skolem hull, 2% b
z % subset &£ L CT&Y M D elementary submodel D9 5B DH D2 X
ToLicT 3,

R IZ Lévy collapse 2B 230k 2 #BAT 5. regular cardinal k & ordinal
DEAE AITHL, Col(k,A) 2 x 5 A DERIINT 282417 ME 3
forcing notion £ 3%, 2% b partial function p: s X A —=On T |p| < &
DOERD (£,a) ek x AITHL pl€,0) € a LB bDEEICESBIRD
WTHEFEZANbDTH B, Col(k, A) i3 <r-closed TH2Z LITHERL
TEL.

Xic PCF HimicBg3 28dk2 L ® 5._ PCF EHROHEPEIZBIL Tl Shelah
[7], Burke-Magidor [2], Abraham [1] % &% &,

I % regular cardinal 25 % 3 EBEES L T3, Jall] 2 T @ bounded
subset 21 5R 3 T LDLF7LDZE LTS, R J 2T LA F7P
WeTs & fgell iKHLT,

o f<sg BT\ {yeT|f(m) <oM}eJ
e f<sg B\ {yeT|f(n) <o(n}e
| LED B, T regular cardinal § 12 L T,

Ctef(IT/J) =6 ¥ IT ¢ <, iKBIL T increasing 7> cofinal 2 ¥ 6
DINBEET 5.

RizxlfohTns:

¥E 2.1 (Shelah [7]) ) % singular cardinal £33, Z® & ¥ regular car-
dinal 25 % BHAT T, supT = A, 0.t.T = cf(X) »> tcf(IIT/ Jya[T]) = X+
ERBHLDONEET S,

B#%iC Shelah IZX > TEBEI N x LOLF7NV Ik OWBE2LTE
{. k % regular uncountable cardinal &3 %. k ® bounded subset DFl
(ce | € < k) &, limit ordinal { € k KXW L T,

¢ 1% (ce | € < k) ITBIL T approachable

& cofinal % ¢ C ¢ T, ot.c=cf(() D {cNE | € < ¢} C {ece |
E<(} LBBHONEET B,
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Ik) #RE2W-T BCr D2HELETS !

& @ bounded subset DF {ce | € < &) & clubC C kT, EED
¢ €BNC % (ce | € < k) ICBIL T approachable & 7% b DH3
FET 3.

Ik] % & E® normal ideal (#9°L b proper T2\V>) &7, (Shelar [7]
/. )

3 stationary set DRFEOEXREIE

Z T T3 P D stationary set D < k-closed forcing TORFICET 28
FWEHEZLDS, BICEE 16 277,

BAIIC, < k-closed forcing Tid ground model DTLD < s-FlidfHiFMmb
572VDT, P %X ground model & generic extension DT absolute
THH LITERLTEL,

FTRIBLCASNTLES .

A/ 3.1 £,0 % k < 0 'z 5 regular uncountable cardinal £ L, T % P.Hp
? internally approachable ZTL2ENRE L T 3,

(1) fERED stationary %2 S C T LEED < k-closed forcing P ICX L T,
IFp “S {3 stationary”.

(2) G 2 V E Col(k, {|Hs|})-generic filter €35 &, V[G] TR T i
PHe” @ club &,

?i_[ﬁ!i H:=H" 75,

(1) S % T O stationary subset & L P % < k-closed forcing notion & ¥
3. peP & P.H @ club ® P-name C 2EBIKMS, g<p L z€S T
gl “z€C” ERBbDERDTNIZX, V THRRT 3.

p B+ KE% regular cardinal £ L, A, % H, ® well-ordering & ¥
%5, S i3 P.H T stationary WX, MeP.H, TMNHeS, MNKEK
22 kK, \Pp,C e M < (H,6,A,) LH525D0HMNS, ¢<pTgqlp
“MNH eC” t%3bD2RE2FNIEX . (z¢|e<) ((<k) 2 MNH
@ internally approachability @ witness & L TE (.,

E< ¢ RBTAMMET, p OTORETSH (pe | € <) & PH DLERFI
(e | £ <) ZBBUTDXIITEDSB. £<C &L (py|n<é) & (ypn<§)
VEE2ETE, ZOLE (pe,ye) BUT2WETHDOI L A, BLT
BIDbDOLT S :

(1) FERD n <€ KHL pe <p,. (E=0DEF pp<p)
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(i) ye 2 26 UUp<e Un-
(iii) plrp “ye € C”.

P %% <k-closed THBZ E LY, {p|& <} D lower bound g € P #H
3. q<pTqle “Ueec e €C” THB. k2T MNH = v TH
A ERRRITL,

ETHE<CIRMLT e 22 THEDTMNH = U T C Uge v
—%, &y B H, TP,p,C, (2, |n<E BNFA—F—L LT (H, €A,
TEBRTEDY, ThEDNATX—F—iZTRT M BL M < (H,,€,A,)
THEDTyeM Lizs, BEMNEer 2D M < (H,,€) ThH3 L
25y CM ERBTENBRIEIDS, k2T U, ve CMNH THB,
BEXD, MNH=U, v TH3.

(2) VIG] CHRRT 3. $T UG R £ 25 H ~DLHTHBZ LicERT
5, ¥ERD (< NLT (UG |n<€ e HTHBTZ LICHERT
5, £2T

C:=R2WT z € P.H 260HRE :
(i) zNk & k RID limit ordinal D2 z = |JG“(x N k).
(il) EBD E<znk HLT (UG |n<é) ex.

LFBECRPHDClub ik, £k, HreC LT (JG%|E<
zNK) Bz Hia THD I LD witness IK% D, ia. TH3IZ LI absolute
THBDT, CCT LR35, : O

KOEENTHS :

i/ 3.2 « % regular uncountable cardinal & L A\ # x B{_E®D ordinal &
T3, ZOLELERD SCPAIRNLTCYUTIZFAME:

(1) <k-closed forcing notion T IFp “S I nonstationary ” &% % b D3t
FETS3.

(2) goi(n,(ap) “S I* nonstationary”.

HH SCPAETE. (1) 551 (2) 2RIV,

(1) #RET 3. ordinal u 2+FAREL LB, ZDLF yOlm{sh) i
V E® P-generic filter 2B Z DT, Ikgoys,(upy “S & nonstationary” &
25,

Z 2T Col(k, {u}) = Col(s,{A}) x Col(s,{u}) DT, VColl={sh i3
VOoUr{AD) @) < g-closed forcing extension TH 3 & L iciEBT 5. £
VOlm{AD) i |\| = 6 THBDT, Pl D stationary subset % < k-closed
forcing CREINS, koT § 8 VOUs{AD T stationary %51, § i3
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yCol(x{u}) & stationary TH 5. WVF S It VCI{tD T nonstationary
Wz, VOlls{A) v¥ nonstationary TH 5. O

WME 3L LEE 32 DOXRORMM S, HICRDOFRDSEE 1.6 BT,

% 3.3 k % regular uncountable cardinal, A > k % ordinal, 6 > A %
regular cardinal £ 3%, DL EEED S C P IKNLTUTIRFAME :

(1) fEE?D <r-closed forcing notion P IZX L Ikp “S iZ stationary”.
(2) "_Col(n,{,\}) “S |3 stationary”.
(3) {M e€PHo | MNAeSAM % ia} I& PcHp T stationary.

HH (1) L (2) SRIETHS 2 &I 32 053 DB, (1) & (3) A
THBIERFT. SCPALL, Ti= {M € HeHg | MOX € SAM i ia.}
Y3,

9 (3) 2 5iF (1) 2RT. S 28 stationary THS L F 5, P2 <s-closed
forcing notion & L G % P-generic filter £ 3% &, FEE 3.1 (1) &b V|G
- F it stationary, S 2 {MNAX|M €5} WA, Sk V[G] T PAT
stationary £ 725,

Xiz (1) 25 (3) OXBEZRT. S 2 nonstationary THBET 3.
V¢ T % P.He @ internally approachable R TL&BNEELL, G %
Col(x, {[Ho|})-generic filter L ¥ &, WA 3.1 (2) &9, V[G] TR’ T\3
i3 club 2. £ T VG TR C:={MNA|MeT\S} ZPAD
club 2808, CNS=0T»H3%, 2%bh V[G] Ti& S X nonstationary &
%3, m]

4 T
ZIZTREE 15 2AL—BLEDT2RT !

THE 4.1 k 2 wy BLE®D regular cardinal £ L, A & cf(A) <k <A &3
sigular cardinal £ ¥ %. HIZ, regular cardinal 5% % AT ¢ ' kD
cf(A)-complete £ F 7V J T, supl' = A, o.t.T = cf(A) 2> tef([/J) = 2*
RELDOPHEETHLRET S, ZOLEMUTHRIULT S,

(1) (£ D stationary % T C T}, KX LT, stationary % § C T' T
gol(s,{r}) “S I% nonstationary ” &% % bDPHFET 3.

(2) FERD stationary %2 T C TL, KL T, SR(T) BEILL %\,
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=2t %26, BHE21 kD LORER®ETT & J BEETHDT,
EHE 1.5 X LOEE,SEINSD,

Oz EDOEE 4.1 DFEHEITI. HUT s & wy ML ED regular cardinal,
XA % cf(\) < kK <X % 3 singular cardinal & L, EE 4.1 DREBKY Lo
Tw3E¥3, RELD 2* 13 regular cardinal TH 3 Z & IHEREL TBL.
Frho=02Nt L, A% T ODERICMEST: Hy O well-ordering & T 3.,
Hic, T Lt J 2EH 41 OFERM~ZL, minD >k 235005 AR
BLTBRIDODET S, (fo|a<2)) % 1T T <,y iZBL T incereasing
cofinal %2 FID I 5 A KKBILTRDIDODET 3.

¥9 PCF HRICHET2HEE2 L TBL. |z| <k BB HFzCARHLT
ch, €Il 2, £ yeT KWL T chy(y) =sup(znNy) 23bDLT3, ¥
e e <2 B ch, <; fa BBABMNDB LT B,

8/ 4.2 (Shelah [7]) ¢ < & 2 cf()\) # cf({) 2% limit ordinal & L,
(z¢ | € <) Z C-increasing 7% Ped DTLDFIE TS, TDEE x:= U, 7¢
E¥ 5L, B =supsce B

BEBA By > supge¢ Bo, RBAG D, B <supece Bz, BT, B* 1= supec Bo,
&L, chy <y for BREEEV, 22ORBAEDTTLTRY.

Case 1. cf()\) <cf({) DE &,
TEIET, ch, <y fg- ThWET S, 2¥Y) D:={yel|sup(znqy)>

foe(M}¢J T3, & veDIKHLTsup(zNy) = supgc (sup(ze N 7))

THBEDT, & < ¢ Tsup(ze, N7Y) > fae(y) 2D HbDMENS, EH
i |D| < |0 = cf(A) < cf({) WX, n:=sup,epéy < (. TDLE, &
v € DITHL T sup(xnNy) > far(7) %D, chy, Lg foe %D, ThZ,
B* = supg<. B = Pn A, ‘

Case 2, cf(A\) > cf(() DL &,

BC(¢#% ¢ Tcofinal Tot.B=cf(() BbDL LD, &£ < Bickh
LDg:={vel'|sup(zeNy) < fo«(7)} £ T5. '\DeeJ THS, I
T, D*:=(\eep D¢ £ ¥ 5L cf(\)-completeness & ) T\ D* € J TH 3.
¥, % v € D* KN L Tsup(zNy) = supfeB(sup(xg NY)) £ far(7) TH
3, MEXD, chy <; fo-.

O

% 4.3 (Shelah [7]) M e€Tsy L $5. ZDLE, Bynr =sup(MN2*).

CEB 2T Buna 2 sup(MN2Y) 2R, T,J (fa | a <2}) € M < (Mg, €)
THEZLIHERLTBL, ¥ [eMnrker &), TCMERBZL
CHERLTEL,
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BeMN2 ZIEERMIIE, CDLE fae M THEH, TCMED
BT CM &5, koT fs <J chyna THB3DT, B8 < Bunxr. B I
MN2* BSERICES7DT, Bynn > sup(MN2Y) TH3,

RIZ By <sup(M N2 BRT. (Me | €<¢) (¢ <K cf(C) # cf(N))
% M O internally approachability % witness $5bD ¢T3, HELRSIT
& M % Uy My CTEERZDZ LT, (M| € <) I¥ C-increasing TH
BELTEY, FFeE<CIIMLT Be = Bm,na Lv5,

FPHEESCINLT M e M WX, elementarity & D fee MN2* &
2%, &2 Tsupeee By Ssup(MN2X) THB, —H U McNA=MNA
WX, #HE 42 £ D Bunr =supece Be. £2T Byra Ssup(MNn2t). O

Riz, EE 4.1 2R T72DIT stationary 2 T C T}, 2ERIC L DEE
T35, BITTIX, £ stationary R SCT 25%¢h, 2OBT S
< k~closed forcing "C nonstationary I35 Z & &, S A reflect LRWI L
2T,

(Ho | €2) & <“X 55 P ~DOBELED enumeration &L, T D
TTDF (2 |a <2)) 2 o KHTZRMETUTOL ) IED S :

a<2 tLl, (2 |a<a FTCEE-LTE, ZDLE €T
2 T2M-T&HIL5:

(i) To & Hy iICOWTEAL T3, 2% D, £HD o€ <z I
LT Hy(a) C za. ‘

(ii) ﬁxa Z supa’(a ﬁwal-

{x €T | Bz 2 sUPyr<q Pz, } 1% stationary THBDT, TDXI % z, IFM
N3 LIERT 3.
ZZT
S = {zo|a <2}

¢T3, TOLE, £BD H: <W) o PARNLT, HKOWTHUX
z €S BVEETBDT S i stationary TH 5%, S % < k-closed forcing T
nonstationary I3 2 & &, S dreflect L2\ T & 2ARTHIC, RICHEX
LT8L:

il 4.4 (1) {B: |z € S} ix 2* T nonstationary.

(2) ¢ <Kk 2 cf(X) #cf({) 5 limit ordinal &L, (ye |E<() % S D5E
D strictly C-increasing 2¥1& 35, DL E g ye ¢ S.

HE (1) 1 (20 |0 <2) OEDEDSHEH, (2) BRT.
BEECRHMLT, 0 <2 Baa, =y BEODEL g i=fe, =B
EFD. yi=Ugeete ETHLRMEA2 &) 0y =supe( e THB. a<
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Supecc g ET DL By, <Supee B BDT 20 #Y. £/ > supe oo
beﬁwa>sup5<¢,65 BRDT za#y. £2TyésSThH53, O

¥ S % Col(k, {\}) T nonstationary i2%2 3 Z L 2RT :

& 4.5 lrcoi(s,(0}) “S I nonstationary”,

BB R33 &b, S:={MePHy | MNXreSAMIiia} 2 nonsta-
tionary TH 3 Z L 2R REIF L\,

35\ (T(,:A UT,IC)\) i% nonstationary TH 3 Z LiERT 3. ¥7-5n
T, =0 TH3Z LIRERICHD S,

HicR 43 &b

{sup(M N2") | M eTNTr} = {Burn | M eSNTL} C {Bs |z €S}

THB, ko THE 44 kD {supMN2)) | M e 5nT,} it 22 T
nonstationary THhH, k->T ?ﬂT,lc,\ b nonstationary T& 3,
BIEX Y § X nonstationary T®H 3. . O

BBIZ S dreflect LWZ ER2RT

R 46 WCAR W =xCW kBbDLETE, ZOLE SNPW i
nonstationary,

B By e IKNHLTsup(WNa) ¢ W THBLELTE, 25 Thnt
Z SNP.W 2 nonstationary TH 23 Z L BB It 3,

7, RO ye W KWL T cf(sup(WN9)) < THIEELELS.
CDBE {z € PcW | chy = chw} 3% P.,W Tclub I 323, ch, = chy
t25ze Sk SOEVEDLHELLD, koTIDBAE SNPW &
nonstationary "¢ 3,

2Ty el Tef(sup(WNy)) =k LRBBDBENZELTEW, ZDL
2 |W|=rW®WZ, P.W O C-increasing continuous cofinal 75 (ze | € < K)
T (sup(z¢ N7) | £ < k) 28 strictly increasing 2 b DHWN B, B:= {¢ <
K|lzgeS} &T 5. |

¢ < & 2% limit ordinal T sup(BN¢) =¢ %62z ¢ S THBI L %

" R3. (ZoZtd5 SNPW 2 nonstationary TH 3 Z LAMEH.) 5 _

cf(¢) = cf(A) &9 % & cf(sup(z)) = cf(A) &% 2 ¢ TL,, &o>T 2z ¢ 8
THD, —Hcf(() #cf(N) T2 &, BEA4(2) &b 2 = UeeBnc 2 ¢ S
ThH3. ' i

METHEE 4.1 OEWEIET Lk,
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0

5 T
IITRER 14 ERT. JOHORDDET £ % wy BED regular
cardinal, A 2 cf(\) < & < A % 3 singular cardinal & L CHEET 3. Eic

8=(2Mt LU A 2T, DERICHS bz Hy D well-ordering &7 3,
Y, FRTOPLABREXRZRTEL

#WE 5.1 B, € I[s] 25 T =T,

EW En € Il] L Toy =Toy, #RT. To 2T0 #F€IEL,

& ? bounded subset DY (ce | € < k) L club C C k %, EBD ¢ ¢
EgyNC ¥ {ce | € < k) iTBIL T approachable £ %3 &) HMD I B A
K2WTRNMDODET 3,

Me 7’-2,\ RERIZE S, M 2B X cf(\) T internally approachable ¢
HHT LRI E, T (M | £ <) €<k cf(Q) =cf(N) 2 M
% internally approachability 2 witness 32 %Dt T35, LBLS M, %
Ug<e Mer TEEBAT, (M | € < () 1% C-increasing TH B E LTIV, &
E<CRXNLTne :=sup(MeNk) ETBLne <MnNKT, BiT (e | € <)
& M Nk Tcofinal 725,

RicCeMt MeTy, k) MNseCNEy, THBT EICERT
%. ¢S MnNk % cofinal T, ot.c=cf(A) 22 {ecNn|n< Mnk} C {c |
E<MNK}22bDLTDB, (cc|E<h)EMWR {cc|E<MNK}C M
T, En<Mnrizl cnneM %3,

CCTHEv<cfA) KHLTE <R e v BHDOTL D AEL
RBLIBBAD £ LTB, ZDLE (£, | v < cf(A)) i ¢ T cofinal T,
initial segment BRI XT M DFEERB, 2T UyeepyMe, =M T, ¥
7 (M, | v < cf())) O initial segment 2T RT M IZRT. koT M RE
& cf(A) T internally approachable @, M € T,.:; TH 35, DO

EH 14 %277

B 1.4 DFEH (1) ¥TRML LT, (£HD ¢ € T 4% 2 HIKT internally
approachable TH 3 Z L 2 B TE(.

ET, (7e| € <cf())) # X T cofinal, increasing B2 v >k X3 HDD
ILARBELTRARbDLEL,

Q:= |J “Per)
£<cf(A)

REDEDS, BEORELD Q=) THBEZ LIERTS. 0p: 2> Q
Z2ACELTBIOLENET 2,
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Claim FED z € T 1% ¢ WBL TRZ cf()\) Tinternally approachable,
DED (z¢] € < cf(N) TUpeorr) T = = POEED ¢ < cf()) IKHLT
o {(ze | €< () ez ERBODOVEET 3,

Claim Off ze€ T% ¢35, M eT T BMAA=z L2B6DE
L (M | € < cf(N)) Z M @ internally approachability % witness 32 %
DETE. BBEES Mg ® Uy Mg TEEBRIT, (M | £ <cf()) &
C-increasing TdH 5 & L TL\,

TZTHEE<cfDN) RMLT z¢ :=MNye 73, COEEHASHIC
Uecetpy Te = THB, Eie (ye [ € <cf(N) e M THBZ LICERT B L,
BC<cf(N) RHLT (ze | €< eM THEI LMD B, BitpeM
THHBDT, Bl <cfA) IKNLT o {ze | €< ))eMnNIA=2TH
3, O (Claim)

(1) DEBICAS, R33 kD {MePHy | MNAe SAM it ia} 2t
P.Hg T stationary THBZ L EZREITL V., H: <WHy - Hy ZEERIZE
%. internally approachable % M € P, Hg T, H icoWTHU MNAe S
E3b02RS0NEEY (MNAeS kD Mnkek Li23).

S 13 stationary WZ, K,A €N < (Hp,€,A,H) TNNA€ S L23bD
DENB. (z¢ | € < cf(N)) NN 33 iIZBIL T internally approachable T
HBZ LR witness THODETS, F(<cf(A) KNLT (z¢|E<{)eN
THHILICERLTEL.

¢ < cf(\) IKB8F 3 induction T, N € PeHy %

ze U Uer U {{Ny [ n< 8}
n<§
DHIKBHAFEL, M :=UgeqyNe T3, EF M I HIRDWT
FACTED, (Ne|€ <cf(N)) 23 M 23 internally approachable T % Z &
% witness $3., L2 T MNAe S 2ZREFT X\,
MNXA=NNX(€S) BART. EFT N =Upeerny e SMNATHS, —
BT (N | € < cf(N)) ZE 7 induction O initial segment 2T N TH

T8, koTEE<cfA) KNHLT N e NTh3, BiZ |[NeJ]eNNkekr

ED NeCN 2B, 22T MNA=Ueeury e NASNNATH 3,
BlET (1) DIBANET L.

(2) V[G] TiZ, fEBD vy <A KL Ty<F <A ERoTWB I LicERT
5L, (1) LEE 12 kD (2) DBIEHRES.

%7 V T B, € Il6] B D Lo TORIE, VIG] T B, € Ik] ¢

ROirh, koTHESL LD VIGI| TR TR =10 tiz3, J:')“Cs.o)ﬁ
&% V[G] T SR(TY,) $HILT 3.
O (B% 1.4)
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