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w 2 o -closed

Galvin™s Conjecture is the assertion "any partial ordering X such that any
subordering of X of size w_1 is a union of countably many chains is by itself a union of countably many
chains". Its consistency is still open. In our research, we introduced the reflection numbers
corresponding to Rado"s conjecture, Galvin®s conjecture etc. and studied the relationships of between
thege cardinal numbers. Galvin®s Conjecture is characterized by the corresponding reflection number being
w_2.

We showed the consistency of a restricted form of Galvin®s conjecture claiming that the Galvin type
reflection number can be w_2 for the class of partial ordering for which the property that the partial
ordering is not a union of countably many chains is preserved by o -closed forcing and that for this
class it is also consistent that the reflection number is less than or equal to the continuum while the
continuum is fairly large.

wl-



B X c—19. F—109,
1. HFFERRLE 4D &

HNE  PARRITE SRV KR D —D T,

[TRTOEIEFES X =) 1250, £
NBFEME D (1287 %) 1 ﬁ@ﬁ%A&

LTRDbINRWR D, RENx O X O
SNEFECREAE O HEEH OFESR L L TRS
NN LONRFIET D] ZEexTETLHHO
Ths.

TN PRPEG T &AL 2L
E T 208LL EiCole o TR TH 5.
T E P EEPOKMFERIC, T R—7F
BRdH 5. Zihux MEEDOAKT A special T
RN D, T ORRFER DK T special T
RO DPFIET D) LWIHIERTHD. =
ZAZ T 2% special &1 T A3 AH{E O S D
FEEAL L TERDLELZ ETHA.

INE s FRIET R—THZEZ ERE
ZREDLN, 7 F—=FRIZO>VWTE, £0D
P JEPEN TR 2 2 X R DOFEDORE
MHEFHZ EnmbnTnD ([2). —J7,
7?7@%’2@,%{ (chromatic number) DIf
AIEMEICRET A RO KA EE (B D7 Z
7 GIZOWTEDOEOENIE R D, B
XiDGDOEGy 7T 7 THREEDBIFAER LD
DFEET D) 1L, 7 F—THEEZEINRB, Zo
JFREIZHOWTIE, EGmE T2 2 &2
Erdss & Hajnal (2 X% 1960 X D4E R
LEMNND.

MEEREEIZXT F—TFTENGEHEI Z DT
& % Fodor-type Reflection Principle (FRP)
(Z B L 72 E &2 17 70 - C & 7= ((3],[4], [5]
SH ). FRP ot &b EoERL (5t
fF#& & Lajos Soukup (2 & - T 1997 4EtH
WERE S 7)) 1T ESTRNR L O T,
Fodor DM L PO EEREZE LD L 7o
TEY, ZNBMADOHEKTLHDDEN,
Z DR B DK & IR T BRI EE S
kB onctesy, Zoho—o%, HE
BOJ777 G XL, TO®AE (coloring
number) 2NFEFER D, BEX D G OESy
7T 7 CHRERDIEME L 125 b O NEE
T 5] W) EEEOIERFEIED KM E &
FMEOmNETH L. FRP X7 F—T48
L UBBHZHWRETH D . Flz2i3, WFgefk
KOHOMERND FRP TG AROREIZIF
EAEMOHIRHIMA 72N EBF BT
W5 (8], hicxtL, 7 F—THidER
DIEDRR LTI/ 5 Z BT 2 2 &0
Todorcevic (2510 1990 FRIT R I TV
%). —Ji, FRP I (L7235 T FRP %
<MMOFTRTOKBFELS) K& 7o F RIS
DT JEHEDORS ZNEL TWDH I & HRHE
B TW5: FEP |3 square principles @
global negation ZEI NHTHD. I HIZ,
FEARERAE 51X, FRP 25, WFE{RERE 6N
ADS &4 177 square principles % 59%
7-JE# ® global negation & [EMfEIZ725 2
LERLTWD ([5).

Z—19 (Gm

)

2. WFED BB

(WFFEBRAE 4 WD 5L Tz, ey
TREEZE T, HRx REA RN RRIEEE 2
NFETITFEE SN TE 2., IS O MR
OMEFEDOME I ERIEH O E Zxe D L 9
RINERIEHMNEHR L WD LX) RESH
DETIVOMWE ORI ER- T L
EZDHIENTEDL., LU FPREEGDT,
BAAEE TICER I TV DEE & 72 5O
D% <X, BEIZ 7= X 91T, i ES
) SR AL A BRI Ze N &2 FFO 720 T
<, WIRTZ 7, (rFHZERM, KF =72 Lok
RIS AR emE & L CHRHE O T
TEHHLDI> TS,
NS OMEORFENS, s T DN
PAST AN RE D B OSBRI & 7> FEAM
2D N X RERNEOND Z LR
MROERIIHDRKERBETHD.
AW TE Y B RFSEHB & LT
ftﬁWE/%ﬁ®ﬁWEﬁ®&E ZD
X9 7rafgElc Téﬁ%ﬁﬁﬁ@@ 2T
b5, RS, 7 R—THENEFEET, s
T 577 7 ORAEOIE ] EIEDR R ~D
SMLEBR P JET D 2 L OBEODOEWRN, H
wEV%ﬁ@ﬁ%EﬁK%?éﬂ%%ﬁw
HZETIVHALMNIARDZ EXRHZEEN
5.

3. WHROITIE

AWFFEIL, BFOWIETH D=8, FHAMIZ

VIR D FIEITARIC 2> TE R D, L0 H D
IR E 5. RN COM R <,
TER, V=0 a vy ZBMLUEHOT 4
AAyva VNIFEFICEETHD.

4. WFFERR

e TITH N TREREDO G O ORI
BELARNSTR, ZOTHRERDIZHSD
FRIZOW T O JEMEDFER Z ETe, W<
2H OELEOFER G BT,

TN FREOFRED Y B b i
FEHO—2EEZ LN T —TFRIZONT
DOHRZVED D Z L 1X, W v PAEOMRR
IR TORT v TO—DIR 0 2508, =

WL, EONDREREST:
7 F—FH1%, Martins Maximal M) & 1%

FETHZERMLNTND. M EFJEL
2, KBUFELD S G, T R—THRO)Rk &
RN E D RN FRER WS DN S
TWAN, ZIH6DFEE T F—FHE0IHE
DIFhE & 72> TV D KD 728 L B R
FRONERL, TNOOFEE T R—T48
DBURIZONTDOBELEE{T-o72 ([7]). 1IEH
HEARREE A R 720 fiie b~ M 22 A7
1L, Halmos 12 LV 1970 &I REN T W
523, Halmos O#ERE L= D &L 9 74
pathological 72HFijE /L~L ~Z2[§ & 13RO



R H| D pathological 7RHIIE /L k22
ORERHEE 5 %, “pathological 72HijE /L
L RNEMTH DT L) MEICET B Rk
BT, 7 RFR—THOREETHD FRP L [FH
Wi smMEEE{b Lz ([12]).

Singular Cardinal Hypothesis (SCH) I
FRP /" BHE/ZN D Z NN TW5D
([41) 2%, ZOFEBH O X 0 B R BIZEN S
b ([9]).

U 2 g3 (list chromatic number)
DIEF RN BT 2 Sk Ji 203 th D g i
LR %8245 2 L IXBRICAFgE R
HEOHD [6] THENDLILTWEDR, Tz
BT 228 DS 2 LN TE 2
([81).

ey THEEET, ERESIONE 5
TIRARTZN L DO RKIRJFEE, “FEFRR
FEDXFE TR > TV DB REER, OHEHE
EHETHREEICHE > TWD7, v ) ZHOER
ERFOLDE ST, ZD X D A KFEFLD
FNFIUTK LT, "FERFEIRE Ox4 Tl
S TWDEBLGMNIREED k A Doy ff i C
HEICBEICE D X972k DO B DR/ND Y
D'EFSNRBLTHELNDEBAL RS,
M (reflection cardinals) & FESZ
L2 D e, O XD 7 KEE DR O BEfR
WZOWTOBRMEIZ DWW TS0 DO H L
HENE S ([10]). Rz, 2o XkoH7%
SRS X o a7 NS L D /&N
MELLL D Z LR INT.

A S JEUCER (2 SR 5 2 S B JE L 3 1 fpd AR
RIELLTIZ/ 5 GEnRIREDOXIG Tl -
TN D BLR DN IR B R O /oA 1E T I
EoTWD) W) KMFELZ{ED Z &M
TE570, ZCELTE, FokricLlT
Eo - 7 V7 —RIE  (Hamburger s
Problem, HAEfEfHIT AJRE TRV — Al H 72
22 R IR FER, AR O WA XD REEfEAT 1) RTEE
TRV ZER 2> — ZoOTFEIZHOW
THENDNEFJETH DN E D DT RMRR
Thbd) ITxtisT 25 KM E O 85 5%
CERARC IR IFEE) 28, BERIEZOAFNS
BonsdZ B Tnwie ([1],
(1T 7 MEBEIRE L TWDD
N NEBORETHITHD). A
W2 TlE, KBEFEL DL IZHOWT, Fhn
L L TCWADIMEE D 0 —closed 72 :)IEF
B U TR 72 5, ZoZ &k, [ UMK
B 7)Y Cohen FRMNZEI L T Hiffxtiyicied Z
LEIRLIE. ZoZEND, HlziET F—F
H8.0D 18 f5E A S JiU BRI D BT JE ME NS D
L. [FAEOERNS, ALEyTHEEo
—closed 7RiRHINERIZBY L Tty 2 a8
OB OFER L L TEDLERNL I A
HNEFIZHIFR LTS5 MR Z O
R MFEERR, F727 7 7 OROHDIE
AIEMEICRE T A KRB O [F AR 72 N Y = v
g L RITTRT, oy S EEOTEED
LRl c& 5 Z LavrtEz ([10]).

KR JEFROMZ21T "R OAHERDIE

LWHERIIAIN?” L AR ORI S
(HE R HMEROFIMET 2D THS.
ZD &) LW ORE ei#Eiwm T, EE
OBk & 12T NV ORIKEEETRINZ LT
HE LU TN D, set—theoretic multiverse
EWVIO RN I AR N CTE T D, BF
HARRET I, KFEORENTITS 2,
set—theoretic multiverse MOFFEIZEHT 5
RSCORAR [11] Z5ek S8z,

B il D H D NBLR D BT 72 Ay
G LWABR DA 1XE 1 & [RHE 72 501
MEDL XL > T, #® prominence (E
k) 2D ENTELTHAH. W
RHFXZOWERN D, HRX TN SR
B0 E RS TOMAFHEEIC V)T, FRP
MO SMFEHO BB 25w Ceh, £2T
Difimx T+ 5@ [13] 2¥fFEF ThH
%. RREDOARFZED spin-off & LT, H£H
FOMFJEMEDIRX D, 7 —F LD speedup
theorem & O B TOM SO F00 72 Hh
DIFERLEFTTHLH ([14]).

25 3R

[1] Allan Dow, Fanklin D. Tall and W.A.R.
Weiss, New proofs of the consistency of the
normal Moore space conjecture I, II
Topology and its Applications, 37, 1990
3351, pp.115-129.

[2] Stevo Todorcevié, Conjectures of Rado
and Chang and Cardinal Arithmetic, in:
Finite and Infinite Sets in Combinatorics
(N. W. Sauer et al., eds), Kluwer Acad.
Publ.. 1993, pp.385-398.

[3] Sakaé Fuchino, Istvan Juhasz, Lajos
Soukup, Zoltan Szentmikloéssy and
Toshimichi Usuba, Fodor—-type Reflection
Principle and reflection of metrizability
and meta—-Lindeldfness, Topology and its
Applications,

Vol. 157, 8, 2010, pp.1415—1429.

[4] Sakaé Fuchino and Assaf Rinot, Openly
generated Boolean algebras and the
Fodor—type Reflection Principle,
Fundamenta Mathematicae 212,2011, pp. 261-283.
[5] Sakaé Fuchino, Hiroshi Sakai, Lajos
Soukup, More about Fodor—-type reflection
principle, submitted (preprint:
http://Ffuchino. ddo. jp/papers/moreFRP. pdf )
[6] Sakaé Fuchino and Hiroshi Sakai, On
reflection and non—reflection of
countable list—chromatic number of graphs,
RIMS Kékytroku No. 1790, 2012, pp. 31—44.
[7] Sakaé Fuchino and Toshimichi Usuba, A
reflection principle formulated in terms
of games, RIMS Kokytiroku, No. 1895, 2014,
pp. 3747, (G SLDYLIERR
http://fuchino. ddo. jp/papers/RIMS-RP—x. pdf )



http://fuchino.ddo.jp/papers/moreFRP.pdf�
http://fuchino.ddo.jp/papers/RIMS-RP-x.pdf�

[8] Toshimichi Usuba, Reflection
Principle on list chromatic number of
graphs,

http://researchmap. jp/?action=cv_download_main&up
load_id=68000

[9] Hiroshi Sakai, Simple proofs of SCH
from reflection principles without using
better scales, Archive for Mathematical
Logic, 54(5), 2015, pp.639—647.

[10] Sakaé Fuchion, On reflection numbers
under large continuum, RIMS Kékytroku,
1988, 2016, pp.t16, ( 3L O P 5E WK
http://fuchino. ddo. jp/papers/RIMS15-1ar
ge—continuum—x. pdf ).

[11] Sy-David Friedman, Sakaé Fuchino and
Hiroshi Sakai, On set—generic multiverse,
submitted (ZF'L U o b
http://fuchino. ddo. jp/papers/FrFuRoSa-e. pdf

from reflection principles without using
better scales, Archive for Mathematical
Logic, fwif, 54(5), 2015, 639-647, DOI:
10.1007/s00153-015-0432-0

® Hiroshi Sakai and Boban Velickovic,
Stationary reflection principles and two
cardinal tree properties, Journal of the
Institute of Mathematics of Jussieu, it
A, 14(1) 2015, 69-85,
DOI:http://dx.do1.org/10.1017/S1474748013
000315

®8Sakaé Fuchino and Toshimichi Usuba, A
reflection principle formulated in terms of
games, RIMS Kokytroku, % ¢, No.1895,
2014, pp.37-47,

http!//www.kurims.kyoto-u.ac.jp/~kyodo/ko

).

[12] Sakaé Fuchino, Pre-Hilbert spaces
without orthonormal bases, preprint
(http://fuchino. ddo. jp/papers/pre—hilbert-sp
-pdf ).

[13] Sakaé Fuchino, Reflection Principles
as reverse mathematical fixed points over
ZFC, 1in preparation.

[14] Sakae Fuchino, Set models of set—
theory and foundations of set—theory,
Preprint
(http://fuchino. ddo. jp/notes/woodin—inc
ompl—e. pdf ).

5. ERRERWLE
(WFFEEA . DHIEo 18 R O IE |12
=S

UdEEEsm0) BE 1210)
(DSakaé Fuchino, On reflection numbers
under large continuum, RIMS Koékytroku,
A i, No.1988, 2016, pp.1-16,
http://www.kurims.kyoto-u.ac.jp/~kyodo/ko
kyuroku/contents/pdf/1988-01.pdf

@ Joan Bagaria, Joel David Hamkins,
Konstantinos Tsapronis and Toshimichi
Usuba, Superstrong and other cardinals
are never indestructible,

Archive for Mathematical Logic, #&HiH,
Vol.55, No.1-2, 2016, pp-B%, DOI:
10.1007/s00153-015-0458-3

@dJoan Bagaria, Menachem Magidor and
Hiroshi Sakai, Reflection and indescriba-
bility in the constructible universe Israel
Journal of Mathematics, # & A, 208(1)
2015, 1-11,

DOI: 10.1007/s11856-015-1191-7

@ Hiroshi Sakai, Simple proofs of SCH

kyuroku/contents/pdf/1895-05.pdf

Wiy B, "a— oL LElE, %
PR, BB, 20144F 10 H 5, No.616 2014,
pp.75—83.

Fa¥E£) GE 251F)
(@ Sakaé Fuchino, Reflection numbers
under large continuum, Winter School in
Abstract Analysis 2016, 2016 4% 2 A 5 H,
Hejnice(Czech Republic)

@ Sakaé Fuchino, Reflection numbers of
some combinatorial and topological proper-
ties, Mathematical Foundational and
Computational Aspects of the Higher
Infinite, 2015 A4 11 A 17 H, Cambridge
(England)

@ Sakaé Fuchino, A reflection principle as
a reverse mathematical fixed point,
Computability Theory and Foundation of
Mathematics 2015, 2015 4% 9 A 11 H, HT
TEERT GRS « KHX)

@ Hiroshi Sakai, Stationary reflection
principles and two cardinal tree properties,
BLAST2015@UNT, 2015 %+ 6 H 9 H,
Denton (TX, USA)

® Toshimichi Usuba, Large regular
Lindel6f spaces with points G_ § , IMS
Workshop "Sets and Computations", 2015
£ 4] 8 H, Singapore (Singapore)

®8Sakaé Fuchino, Reflection principles in
terms of winning strategy of certain
infinite games, IMS Workshop "Sets and
Computations", 2015 % 4 H 7 H,
Singapore (Singapore)

D Hiroshi Sakai, Proof of SCH from


http://researchmap.jp/?action=cv_download_main&upload_id=68000�
http://researchmap.jp/?action=cv_download_main&upload_id=68000�
http://fuchino.ddo.jp/papers/RIMS15-large-continuum-x.pdf�
http://fuchino.ddo.jp/papers/RIMS15-large-continuum-x.pdf�
http://fuchino.ddo.jp/papers/FrFuRoSa-e.pdf�
http://fuchino.ddo.jp/papers/pre-hilbert-sp.pdf�
http://fuchino.ddo.jp/papers/pre-hilbert-sp.pdf�
http://fuchino.ddo.jp/notes/woodin-incompl-e.pdf�
http://fuchino.ddo.jp/notes/woodin-incompl-e.pdf�
http://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/1988-01.pdf�
http://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/1988-01.pdf�
http://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/1895-05.pdf�
http://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/1895-05.pdf�

reflection principles without using scales,
IMS Workshop "Sets and Computations",
20154 4 H 2 H, Singapore (Singapore)

(KE) Gt 2140)

D ~wr s T AN, FHEE, HEAEE
Je BHRR RN, ek, B ARFERL, 2016,
199

@ =5 Bz, Al K&, HiE FK, 2
WE, iR L, BEEICB T AR EE
PR, HESTHARR, 2016, 158219

(Z Dfh)
R BR— A
http://fuchino. ddo. jp/grants. html

6. MFTCRLRE

(1) fFgef s

Wi B (FUCHINO, Sakae)

FFE R « 3 AT MMEREFTER - 2%
MEEHS: 30292098

(2) WFFEs5 1A
( )

WMREE S

(3) HHEMF IR

WEH 465 (SAKAI, Hiroshi)

FF R« VAT DMERFHTEFR - HEHFZ
WrgeEEs: 70468239

e Z=pK (USUBA, Toshimichi)
MR - BREN RS ITER - Bl
44

WreE®=s: 10513632


http://fuchino.ddo.jp/grants.html�

