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On the weak Freese-Nation property

Sakaé FUCHINO!

Abstract

We give a self-contained short survey on the study of the weak Freese-Nation property
of partial orderings and discuss about some open problems in connection with this property.
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FNEFES (P, <) A% weak Freese-Nation property Z#52 & 1%, f: P —[P]s® TROMWE & i

2F OO B ET B
p, qEPTPp<q%ib, r€f(p)Nflg) Tp<r<qlibbODNVEIIHETS.
FOMWE %> f % weak Freese-Nation mapping £ HERZ L2 5. TP HIED—D
i34
&1 |P|<Ri%5 Plidweak Freese-Nation property & #§2.
SEEA P=lxa: a<wil| &£ ¥5. f:P—>[P]sN%,
fe)=1xp: p<al

TEHTD. p, gEPTP<SqDLE, 2L 21X, p=%a, q=2pTa<pL%BoTVELETS
L, 2« €Ef(p)Nf(g)T, p=%xa<q &% 505, f7h weak Freese-Nation mapping TH 5 Z &
Bahb. O(@mE L)

weak Freese-Nation property Z 722\ & 9 2 EHFEAOBI L L TR, (w2, <)DH 5.
bob—EIICIE
SE2 PEFELS P HPEOEFT (pa)a<wz #FD% 5, Pl weak Freese-Nation propert % #f

VLR TSR TS Y 2 7 4 T4F



2w,
BEH  pe, a<w:DSP TOEDLAFTHLERELTHASL. P =lpa: a<w:lbT5. &
PEP ML, ar=minfa<w::p <pd b LT, g:P—>P% g(p)=po, CEETA. PLOD
weak Freese-Nation mapping f 25FET 5 £ &, f(pa)=1g(q) i q € f(pa)l TEFRENDE(L
f 1 P"— [P ]=%% P'® weak Freese-Nation mapping & 7= 5.
PE2S, #iEOGEHIZIE (w2, <)% weak Freese-Nation property % £:7- 72\ 2 & # /R 1E &
W EBGDB
[ we—[w]=%%% weak Freese-Nation mapping 7257 & LTFELXE L. (Ba)a<w ZIFM
B, Ba=swpUlf(By) i y<al+ 1 TEELT, Br=supa<oiBal B TRTD a<wn
AL, supf(Ba)<B*E%Bh, (B*)NBRITHEZENS, supf(B)NP<PrERDB, Hat
<wiZ f(BINP*<PrEBBEHITEDE, f(Br)Nf(B)DTLT Barl B*OMIZHDHD
WEHFFE L2V, L2 L 24U £ A% weak Freese-Nation mapping TH 5 & W) IREIZFIET 5.
QGmE2)
%3 P (w) /fin % weak Freese-Nation property 252 7% 5, b=Ri1 &% 5.
ENLE BLb=R2%5 Plw)/fin 3REDV w: DED ERF|ZFHOHNS, HGE2I12XD,
P (w) /fin 1 weak Freese-Nation property % $#72 7% >,
aGk3)

3. P(w)/fin, (P(w1),S)etc. &weak Freese-Nation property

LEDFRT P(w)/fin D weak Freese-Nation property 75 P (w) /fin DRELH M B4 A2 3h 01
BB RIZT I bhr oz, TOETIE Plw)/fin MOV Dh D BARN 7 1 NEF 4
4 & weak Freese-Nation property & OBfRIZOWTELET 5
#HRE 4

(1) (P(w) /fin, *) H¥weak Freese-Nation property 2D, (P(w)/fin, S)H* weak
Freese-Nation property 22, 1) EZDLEXTH 5.

(2) (P(w)/fin, ©*) 7% weak Freese-Nation property Z oD id, (“w, <)% weak Freese-
Nation property 52, bt ) EFDLETHA. 7270 u, vE“wIZAL, u < v idVnE w
um)<vm) DL E¥5.

SEEA (1) (P(w)/fin, ©*) D weak Freese-Nation mapping 2°5 (P (w), ©*) D weak Freese-
Nation mapping %% 1261, #bFEKETH 5 .

£ P(w)/fin ~>[P(w)/fin]=®H (P(w)/fin, ©*) ® weak Freese-Nation mapping T 5% &

&, I Plw)—[Plw) ]z

f*x)=1yeP(w) .y/fin € f(x/fin)l
TEERT AL, f*I3 (P(w), ) Dweak Freese-Nation mapping& % 5. (7272L y/finTy ®
finlCETAREREEHSDT.)

Wiz, g Plw)—=[P(w)]=® »(P(w), C)Dweak Freese-Nation mapping TH 5 & X,
g . Plw)/fin—~[P(w)/fin]<*%,

g(x/fin)=1y/fin:Jz(z=*x Ny € gl2))}
TEHRTIE, g13(P(w)/fin, ©*) D weak Freese-Nation mapping & 7 5.
)z, (Plw), S*) A weak Freese-Nation property 2522 & &, (“w, <) 7% weak
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Freese-Nation property #3322 & OEfEMEZ/REIF LV, 9 (“w, <)% weak Freese-Nation
mapping f 2RO ERELTASL. x €EP(w) AL, XaTx OFMHMEKERT I LIZLT,
2. Pl —[Plw)]=®%, gk)=1v"[111]:v € FX)I TEHTNEZ, g 3P (w) LD weak
Freese-Nation mapping & 7% 5.

Wiz, (P(w), C) A weak Freese-Nation property 2 EE L THA.

g% (PlwXw), C) Ld weak Freese-Nation mapping £ 4. u €“wll L, xu€EP(wX w)
Zxo={m,m) . m<un)l &ts. B={x € PloXw).VecwamEw(xN|in|Xwlln|X
mle LT, x €BIL, d@)E€“wk®x)(n)=max|{m€ w: n,meE x [ ICLYEHETS.
ZOLE, fiw["w]*™% flu)={d(x) :x € glx.)N BITERTIIE, f 7w LD weak
Freese-Nation mapping & % > T\WA Z EBEHITRES. O (H#RE4)

12k, CHDO ) £ Tid, (P(w)/fin, ©*)F weak Freese-Nation mapping % #2>. —
FHR3I2ED b=Rei s, (Plw)/fin, &*) 1 weak Freese-Nation property & 77\, (T,
“(Plw)/fin, S*) #$2" L) @&EIE ZFCH+ CHAL MU TH A I LBHOLN TS |
V=L ®%7)VIZ Cohen reals % EMEKMEF TN THOENEETNVT (P(w)/fin, &%) &
weak Freese-Nation property % #2 ([6]).

F3IEKRDOMED(), CUIERT A EHFTES.

&5 (P(w)/fin, C*) %% weak Freese-Nation property # 2 &35 & & |

(1) b*=R1&%5.

(2) non(meager)=RV1&7%%. L7zD>T, s=e=RN1Thsb. 38) a=N1&%5.

BEBA (1) X Cew%<*IZH L T unbounded ZEEDEALTSH. X DRER1L @ unbounded
LIS EADVHFET AT LR IT L v,

X%+ RERIERERE LT, M<H(X)%, XEM, IM|=X1T, [MI*NM »* [M]*
TCIZBL cofinal 2 b D &4 5 (72 & 2L internally approachable 72 M % & 1L L \vy).

RGE & i 4 12X D) “w @ weak Freese-Nation mapping f M Ot LTehb, THLE
XNM 7% unbounded THAHIZ L #/RT | ) CThholtlThl, dE“wT XNM<*d %%
bONHL. f(d)NM BUHELEPS, FEMN([“w]=® T f(d)NMCSF £ %2 bD0dH5. 7,
deEM % F<*d' b X )12k Bk, fH weak Freese-Nation mapping THh A Z &2 bH, XN
M<*d'L %), THPOMEX<*d"HFbhb. LhFsT, M<SH(X)I2kb, X <*d 7%
HTED, LALINIEXH<*IZB L Tunbounded THEHZ LIZFETH 5.

(2): Sl X EHFICRECED, MSH(X) ZIM|I=3T, [MIYNMAB[M]¥TCIZH
L cofinal 2b D& $ 5. f%P(w)D weak Freese-Nation mapping & 3§ %. MNR 7 meager T
BWZ kERT.

Q=1grEQ:qg<rltLT, fEMZ(P®),ZS)D weak Freese-Nation mapping & ¥ 5.
BxEPQIIXL, o(x)Tx DETL (g, 7)) ISHIET 2HXMOMESEHODT I LIZT 5.

DE[PQ) ™%, £deD 2L o(d)HRTdense IC%5LI%dDLTSH. Nilo(d) . de
DI NM=AARENE, 2D EHSHRNM Hnon-meager Th b Z EHTRESLH, |RNM|=R1
2o, SRICXDFEAN»ET T 5.

£dEDIIHL, Cld)=fd)NMNIxEPRQ) :dCxl LB, TDLE, o(d)=Nlolx)
cx€C(d) Enn. 8512C(d)EMIMNNM%EC(d)CSC(d)T, x€C(d)% 5 a(x)?* dense
ERBIIBBDETH. 6(d)=Nlo(x):2€C(d)I M ; 6(d)iE comeager Ta(d)So(d) &
%A, FeMM»NM#%Z|d(d):d EDICSFT, $XTHDXEFIZRD co-meager set &% 5 &
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IdbnbkT s, ZnkE, NFEeEMiEco-meager 275, rEMNNF E4LBHDHVHEAETS.
LZAH, reNFCSNio(d):d €D EHhS, TNZXoT, {o(d):d €D INM+ O RE
e

(3): X, M<H(X), fFEM%2)TDXH12E Y, F:Plw)—[Plw)l=r%, Fx)=Ulf(y)
y=*xF72dy =*0\ x| CELTSL. FEM TH5. Se, a<w# [[w]¥]®NM DHZEE L
T, pairwise almost disjoint % [w]®NM DIEDOH] ae, a <wi1% TXTD a <wilZiF LK% i 72
FTEICED

(%) EDx=SIZ2WTH, TXTOu E[a]s®IIH L | 2\Upeuap|=Ro bk %5%5,

[xNa@a| =NRo & %25,
| @o . a <wil A% maximal almost disjoint TH 5 Z L Z/R_RT. ) Thholzb LT, b €lw]r
TED ae, a<wi1& b almost disjoint £ % 5bD% ¢ 5. a*<wiZF(b) NMCSa*t bbb D&
5. 2L E, bk aeiZalmost disjoint 72225, x €EF() NF C(aa*) TGE)bC*x ;5 (i1) | xNaer| <
Ro&%2bDWHAE., x EFO) NMSSe* 255, (D)ICXY, xida*iZHTEH(X)THLH %
bDLBoTWA, L2, ()ICLY, ThiZaDENHIZFETHS. O (m&ES)

k12, P(w)hweak Freese-Nation property £ CIX, cov(meager) (K& %fiik & 52 & %R
7.

cov (meager) =min {|F|: F C“w, Vhe“w3fEF|{nc€w hn)=fn)}| <ol

Kol BWwWHT. ZOHMMNTEUTOMELEHI6EMARELE, 2T 2N <
Rou DEXIZIE, Plw)hweak Freese-Nation property % 5 T, cov (meager) =28 & 72 % Z &
Wb (728 213 cf (cov(meager))= add(meager) 727> 5 cov(meager) |Z uncountable 7 cofi-
nality# FHOZ L ICEETA). HHVIE, 0P RSOV ORDIFFENE Y Lo L XIZiF2%D
EICE ST LEOEXDBK) V2. LTOHETHONTWEHED ) b “o-#HANEFE" 122
WTit, RUIDOEL S,

BE6 XETHICKERENEEL LT, M<HX) % [M]*NM »% [M]* T C 128 Lcofinal
T, $XTDh €°wiZXL, fFEWNM Thn)* fn) BT RTDn EwlZALEY DL %
SOVPHFETHODET D, R\M »ZETRINE, Plw) M 1Z Plw)D o-EB5NEFTid 2
va,

S  x ER\M LT 5.

Plw) M Plw) otz LTFIEZEL.

oL EICE, ROERMAESOTEECEM TROMEEAFOLONLNS (A ceM
Bri2BL%H, CECTxECECLBDIILVDPHAETS QemBE5, QDFHTO &
It s=1grnNEQ . x<qgVx=rltThZ, RE»S, TEELEEDSPQNMT,ly
eEPWR) :y SslDCIZHET Acofinal subset& 25 bDHFEAET S, D'e[PQ)I¥NM % D C
DE%nBEHICED, C=IR\o@d):d €D, R\o(d) FEREA LTHITLV, TZiZod)
25, C)OFHTERSINZZHDTH 5.

(r:m€EW)E COMTOMELT D, (ul imEw,nEwlEM%E, FEADIET, Hnewll
L, (ur:m€Ew)ld pairewise disjoint T, §XTDO mE WXL, urNenF Q&b L%
DETDH. feEwhk x€ul Lo f)=m DT RTOEWIIH LK) DL I LdbDETE. M
T BREICLD, g€EWNM T, $XTD n€wlIXL, f(n)+ gn) &% DbONVHET
5. c*=MNucoR\d” LT HUL, xE*ZD, c*DHRDLS, TRRTDc ECIZHL, ¢ Ler&
5. ChECOL Y FFETHS. 0 (#E6)
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ETo &S %#EHICL D, Chichon’s diagram IZHN 2 HEEE L, (P(w), ) D weak
Freese-Nation property Z & ¥ % &, x5 ¢ % Cohen model TEF L L) ICRES NS T W
brs. [3] TIE, (P(w), ) weak Freese-Nation property 75 Cohen models Tz 3 % M
AT IEFICR KT E2AHE Lo TWAE I EDTREINT WS,

ME4,(DEFAKOGEIT Plw)t Plw)/[w])s¥OBTOEY LD, LaL, THIEKRT
RAX512, Z02o0 EFESH T & bweak Freese-Nation property & Ff7ze\nZ &%
ZFC TRE5, L) HHRIZLS.

2, Plw)/[w]=¥ B (P(w), S) DA FT NV w ]Sl T 2 REEEOEEKT, Witd
BENEFES Clop<toid, x Clopsty S |2 \y|<Ro TEHZINLDLDTHA. (Plw)), Siwn
R)F (@] TELZ ETHELNLEHEEEZ P(w)/[w,]5%, Clonst) THLDOT I EITT
B,

#HwE7 (Plw)/[w]=r, Cwg=t) T weak Freese-Nation property % #7272\,

BB 212X ) 0 DEATEEDC wisNIIET AR EN 0: D ERAFINHFLET LI EHNE
2NE+HSTHsH. I, ROBEIPOELICEITS

#WE8 y<w: kLT, (xaa<y % wi @ non-stationary subsets Dfk & 3% & =, non-station-
aryZ £ Cwrt TxaC oSN BT RTD a <y IS LD LD L) b DHHFET .

FEER BHG 2. OGhE8) JHIET7)
#HEI (P(w)), Q) ix weak Freese-Nation property % #5727\,

SFR M8 &, H(X)® elementary submodels D FE: % A AE S5 Z L TIEHPHLNS.

(P(w,), ©) D weak Freese-Nation mapping f 7FE L7z LTFEXEL. X2 +HIckE
ey, (H(X), Q) DA R1 O elementary submodels @ A (M) « < w1 & @, D non-sta-
tionary subsets D C (w=N |2 B EFBI (a) <y Z REM AT LOICES !

(a) fEMo w,EMo;

(b)  xa€EMa

(¢)  T_TDnon-stationary’z x EM« NP (w,) 123 L, x € rwn<Xixq
ZDEIBRIOPENEZLIIHERITLD L.,

M=UicoMc 655, ZOLE, HiES8IZLY, non-stationary % x*C w1 T, x«Crwp<Rox*
BIRTOa< il LY T2E ) BbDOVHEET S, a*<an %, f(2)N(M\Ma*)F0
ERBEIBbDETE. B<wnk 2\ BCx*e BB LIITED, y*=2\BETH. (a) &(b)
ZE) Yy EMa a1 EH5, f(y*) CMar 11 E%5BH, (W& D, 2zEf(y*)Ty*C2Cx*%2b, 2
EMa \Ma* 5. L72DoT, a*DLOhlhs, TOEH) % 2IZxL, 2z f(2x*)DTT
TEHEZV. LrLINI fH Plw,) Dweak Freese-Nation mappingTéh 5 Z L IZFET
5. OGHE)

ROWEEHHET ZAEE D LEODPOBKFEVLHHRONS.

HEO P, QEFEALELT, f1P~Q, 2:Q—>PRIEFARFTHERT, gof=idr 2
T boT s, ok X, Q hiweak Freese-Nation property % ## TiE, P b weak Freese-
Nation property % 2.
S8 h:Q —[Q]<N% weak Freese-Nation mapping £ ¥4. ZOL &, b’ P—[P]s¥%
Wp)=glh(f(p)]TE#HT AL, ThidP LD weak Freese-Nation mapping & %2 5.

O (##&10)
EAN| (a) nonstat T w: . non-stationaryideal ##& L, x,y CwnlZx L, 2 C womay Zx\y
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A% non-stationary & %5 2 & £ LTEHT 5. (P(w)), S wma ) D nonstat (2B 5 it &
(P (w,) /nonstat, < nonsa) TR
ok X, (Plw,)/nonstat, C s ) i weak Freese-Nation property % 727\,
(b) P(w)/fin »° weak Freese-Nation property 2 #2% 5, P(w,) &P (w)/fin \ZNiFF % £}
FLTHEDALI LIEITEL W,
SRR (a) DA T7IC2L 0 (P(w)), ©)i& weak Freese-Nation property & f7z2 A5, #i#E10
kY, EFEEEETS f Plw)—>P(w,)/nonstat & g: P(w,)>P(w)/nonstat =P (w,)
Tgof=idrwn k%% b DDHFENRENT L. (@a) a1 Z 1 D w1 HD stationary sets ~D
GElET 5.
ok %, i Plw)—P(w,)/nonstat & g : P(w,)/nonstat >P (w,) %,
f(X) = (Ueexaa) /nonstat,
g (Y/nonstat) = {@€ w: : YNae 1 stationary |
TEHTHE, TNOLBIEFELZREL, gof=idpwnWTK Y LD T EVTRED,
(b) P(w)/finh® weak Freese-Nation property 22 & LT, Plw) D Plw)/fin ~D
B % RS DAL £ Plw)—=P(w)/fin Bdotzb LTHL. ZOLE, g Plw)/fin
—>Plw) %
gla/[w]=*)=Ulx €eP(w) : f(x) S wn=®a/[wi]=¥|
TEHTLHE, g BEFZREL, gof=idswn & % 5. LZNH-T, HE1025 P (w,) 28
weak Freese-Nation property 2 #20 2 EAURFETETLE 925, Thid, MiEIICFETS.
QGk1

4. weak Freese-Nation property D458 {F (T EIE

weak Freese-Nation property DWW { D0 O#fFIT 252 5. 07202, TTFV 29D
WA BEATE PELEFEESELLT, Q2 PORESIERFLTEH. DL E QAP Do-ES
BETHL(Chi Q<,PTHobbF)EIE, TRTOpEPIINL, QIp=1¢€Q :q¢=<p!
3T 7% cofinal subset 235, Q1p =1q €Q :q = p |13 H % coinitial subset ZF>DZ & &
T2, TTICXCSQp A QI p Tceofinal Lid, TRTDgEQTpIIHML, xEXTqg=<x i
LUDPHEAETHIET, XD Q1 T coinitial £1F, TXTDgEQIpIIHL, x EXTq =
L BRBODDVHFHETHIETHA.
#BRE12 f% P L® weak Freese-Nation mapping & LT, QCSP 2 fIZHLML T2 (2%
UFIQICQ PN D) &5, TDLE Q=< PHHYILD.
B peEQITHL,

Co)=fp)nQry

Y5, COVTEED, CP)izQIp TceofinalTH5 g €Qp LT, refl@Nfp)
Te<r<pLbdb0ndHrsi, reCp)ThH%. Qtp Il THFEAKIZL T Z coinitial
subset 2¥5-2 5N 5. O (whiE12)

PLF T, P 75 yet weaker Freese-Nation property Zf2 &\ 9 D%, fi P—>[P]=®TRDM%
BEHLEZTOOVPHAETHILLET S !

P, gEPTHp<qib, nE€fPlnE€f@TPp<n<n<qiBbbOWEIHETS.

Lo f% P ® yet weaker Freese-Nation mapping £IF5Z L1294 %, P 7F weak Freese-Nation

)
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property Z$TIE, P ®weak Freese-Nation mappingiZ & 1), P i3 yet weaker Freese-Nation
property 222 DA, EIIOF Y LD L 2T TRY.
HE13 (WE1208E) f % P Lo yet weaker Freese-Nation mapping & LT, @ S P fIZH
LELTW2 (0FhUFIQICQMYIED) 35, ZNEEQ=<,PHHYILD.
EIBR  #E12E FERRICRE A, [ (Ffi#E13)
@14 P 7 yet weaker Freese-Nation property %2 & 35, TOLEQ<,P%5, Q byet
weaker Freese-Nation property % 2.
S8 f: P —[P]=%% yet weaker Freese-Nation mapping & 3 5. &p €PIIxL, I(p)%
Q 1 p DA% cofinal subset & L, F(p)% Q1p Ou#7% coinitial subset £ $5. 2D X, f1Q
—[Q]=n%
f'(g) s UII(p) :p € f(g)}

TEHT S &, f13 Q D yet weaker Freese-Nation mapping &£ %5 (¢, €EQ Tqg<qg t¥5L&.
nEflQ)rnef(g)T, <n<n<gdtirbbONinb. ry€l(r)Tqe<rntid b
DIENDDS, 1,€EI(r) Try<r b b bDNENDLY, f OEENPD, v € f(q)2ry
Eflqg)Th5A. O (#hE14)

WEE1ADFEH A 5, P A% yet weaker Freese-Nation property ##H, Q <P 7%, & p €P 23}
L, Qp D % cofinal subset ##2, 721k, %p €EP KL, Q1p D% coinitial sub-
set O % 5, Q byet weaker Freese-Nation property 2 Z £ B335 5.
S5 (Po)o<e 2 LMEFESD (CIZBT ) continuously increasing chain & LT, &a<k
123t L Pe i¥weak Freese-Nation property 25, Pe <oPani b o TWHETH, TDELE P
b weak Freese-Nation property % #2.
SEEA K a<wk \2xtL, fa:Pa—[P]s% % weak Freese-Nation mapping £ §5. ZTDE& &,
weak Freese-Nation mapping @ (CIZBI¥ %) ERAFI (fo)a<x ZRD & 9 ITIBMEICER TS 5 !

fi=fo; Limit y <k (2K L fo, a<y BT TIHRENTRE L ZITEfF=Vacy fa ¥

B, a<wk XL, faPHETELLE, Bp €PerlixtL, Ta(p)%EPal p DK % cofinal
subset& L, Fa(p)% Patp DU % coinitial subset §5. p EPa+1lIAT L,

fa(p), pEP. DL X

Faci (”’{ Ulfe(e):q €1e(p)UFa(p)l Ufars (p),  pEPaDLE

ELTflan i Pesi—[Pari]SMZEHRT DL, faC fan T fanld Par1® weak Freese-Nation
mapping & 2> TWA Z EDNBEBHIHEIPO LS. [ (#7&15)
FII6 TEOFMEFEAPIIL, RIIFMETHS .

(1) P ¥ weak Freese-Nation property % 2 ;

(2) P % yet weaker Freese-Nation property %z 2 ;

(3) |Qe[PIM:Q < PLZ[PIx DMFERERZEE.

(4) Xx+ToiokanrLs, £EDO M<LH(X)TPEM PO w, EM L% B HDIIHL,
PNM <.P 7§ L.
SR (1)=>(2) 135 .

(2)=(3): f: P—[P]*% yet weaker Freese-Nation mapping £ 3 4. ZDL &, #H@l3IZ L
D, FICBLCHLZ Q E[PINEP O o-HAMEF L R BH, TDLI % Q DEHEIF[PINTH
FHERERD.
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3) =>(1): CCIQE[PIM:Q < Pl Z[PIMDHAFERELLT .
Claim 16.1 RSP T C'CCN[RINACIZBL LICHMT, UC'=R%56, R<,P 15,
F R<PTLdofzb LTHFEREL, TOLXIZEBIZIEp €PT, RIp A% cofinal
subset 72 WE I RLDOPEET S, TOLEIZEF, COTLDLEAT(Qd)a<at T, Q1Ip
3Qan1l p Tcoofinal THRWVWEIRDDAENE, ZDEEQ =Us<o Qe & THIE, COFBM
b Q ECHN, QI plXAH % cofinal subset b 2 LWL FETHS. — (Claim 16.1)

XETFITKREL LD, COLEREIMICHATARNETRTY, ThOM2P LioT
WA A 7D 5 P O weak Freese-Nation property 23/ T 5.
Claim16.2 M<H(X)TP, CE M »DOw,SM %5, PNM iZ weak Freese-Nation property
ZFEO.
F o IM=Riot&icix, FELICEV IV, «>RIT, LOXIBMTIMIKkt%bb0
W2 LT Claim 25 0 E2 EARE L T, |M|=k®D & & %789 . M® continuous 7 elementary
submodels @ _FFH) (Ma)a<c %, P, CE Mo, $XRTDa< kgl L Mol <t ; M =Ua<cMa
EhBrHlckrl, a<kglliL Pe=PNM« & LT, BWHEDREE, Claiml6. 155 (Pa)a<k
W REISDIRE Z 72355, POM= U<« Pa bweak Freese-Nation property % 2.

— (Claim 16. 2)

(1) = (4) : P 7% weak Freese-Nation property %2 ¢35. M 24)TO LI LdbDLT 5L,
MFE “P i3 weak Freese-Nation property % 2" I2& ), P @ weak Freese-Nation mapping f T
MODOLEELRDBDPFEETH. FEMICEYVPOAMIZf THLETWAN L, fMifEI2ICLY), PN
MZ PO h5b.

4)=> @) XZFHickEL LY, H(X)D Skolem BB DE%EE L T, h % Z D Skolem
BOBCHT2MAERTL TS, C={PNM : M<H(X), IM|=R1 h(PONM)=M}L¥h
1, ClE[P]® OPBAFEERBHEE LR, EICED Q <P HTRTD Q EC ITH LY
A= O (E#16)
%17 P »% weak Freese-Nation property 22t 35, ZDL X Q <,P %5 Q bweak
Freese-Nation property % 2.
B WS4 EFIGICL D X, QGk17)

5. [B] TRES h -MEDHR & RFRME

[6]T PROBLEMS 1 ~ 5 & L T S N7-MEIZ, HEF TIZZDIHEEDHENRE LN TV S,
ZRIZOWTOHEVEERE 5 2 TH L. ®EICFKKA DT “Kitami List of Open Problems” & AT
W B RIBFEIED 1) 2~ O HiH 5 weak Freese-Nation property (Z5# 4 2 R IZ DWW Tk~ 5.

Problem 1([6]). (P (w))?s C*IZETAEED w: LLED ERF| %723, R2-Lusin gap
HFHELZWERS, P(w)id weak Freese-Nation property #2722 [2]12 X ), CHOETFILH 5 H
LT, N2f8® random reals % side-by-side 22 THONEETFT NV TIE P(w)iZCTHIZMT
LEEN U LD LA 279, Re-Lusin gapbFEL V. — /7] TRIDED HEF
W TCIE P (w) id weak Freese-Nation property & f7: 72 \WZ EHDSFERH E LTV A,

Problem 2([6]). ZFC+GCH ®» € 7 )L T ccc complete Boolean algetra T weak Freese-Nation
property Z 372V OVFEAET B0 ?

COMBEDOREIEENTH S, [4]T, ZFC+GCHDETIVT, weak Freese-Nation proper-

.



Weak Freese-Nation property (22T 9

ty & F#72 7%\ cce complete Boolean algebra 23520 X ) R b DA T A I EDTRENT VS,
Z DFEHIZIX V> consistency strength 2MAR & % 7%, 2 DD equi-consistency 25127 %
DOPFELEMOEN TV,

Problem 3([6]). V[G]#%Cohen realsZ#fiinL THoNBEFVET L E X, VIGITHEIZP
(w) ¥ weak Freese-Nation property % 27> ?

COMBIIELERBRTHS. 72720, 6] TRV =L DEFLALLHEFELEZEEIZIEZZOM
BOMRIIEENTHAL I LITRENT VS,

Problem 4,5([6]). P (w)%¥weak Freese-Nation property % 2 Z & & $XT? cec complete
Boolean algebra %* weak Freese-Nation property % 2 Z & (X [@{E 2> ?

COMEDRIIBEN TH A, $512Cohen models Tid P (w) i weak Freese-Nation property
ZFEONDS, cee complete algebra T weak Freese-Nation property Z 72 %W OAELET B 2 &
ARE S ([4]).

W EOKRDS

Problem A : =CH% 5, & % ccc complete Boolean algebras T weak Freese-Nation property %
Wz %VS DWEITHFET S0 ?

EVIHEBHARDODIZEZ 5.

[3]Ti&, W. Just IZ& % & %D superatomic Boolean algebars I — T « &5 )V DIEFELE
AT TIZ P (w) D weak Freese-Nation property 7> 53813 2 Z L Z/R L TW5.

S. Shelah (32 —x. ¥ - EF)IVC, ROMETO & 9 % superatomic 7 Boolean algebra D IEFF
fEZRLTWA., ThhP(w)D weak Freese-Nation property * 58N 5 A & 9 AL F ik
THh5b .

Problem B : P (w) %% weak Freese-Nation property #$#2b D& 454, TD L X, superatomic
7 —=WVIREB T, la<ht(B) . wd«(B)=Wo|2IEE>R12HE0LDIIHFEHETIH?
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Added in Proof . 1-® Problem 3 I3 5&iT127% o THEN LB B O TWE. ZoRIE, (4]
IKBEHLATVS,
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