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1 FELBEBRREEZOER

ZITIE, TARTOMMEEIZZE TR WIER T-ZE[f[ &3 5,
53E, 2 D0DEARKLEBEBAERRTH I S, EEOAMHEZEM X 2L T,

e(X) =w-sup{|D|: DX X IZ&1F 5 discrete LS },
L(X)=w -min{x : X DIEZOHEEIXIRE s U TOH LMK EEZE D }

EETNENX Dextent BLFY VFL—T8& L3
EREOMMZER X 126 LT, e(X) < LX) XFEITKRDILD, g, X2 )VF
L—7ZEEEE, LX)=wriizd&Z,

FTRIRODEX LIPS D KD,

TEXE 1.1 (Arhangel'skii 1969, [1]). LV ¥ F L — 7%/ X 245 1 WHETH 5 7%
S5, X OEEIL2° AT 45,

RIFAZERT X CRAD Gy L1k, FEOARe e X Tla) B G htendL®, X
R, RIREZER X B 1 A S, KA Gy &R B,
L1145 RO EARZ R AR & N,

IR 1 (Arhangel’skii). V> F L — 72/l X (I2BWVT, FENGs 2 561E, X O
20 DATF e m?

I 1 OB EMBERA Shelah IZ XD, 197TTHEIZRD LS IZHEZ 5Nz, £ DFER
FESBIHEINT WD, FERO HARIZKIEIZEN T,



TEIE 1.2 (Shelah 1977, see [10]). GCH(—fEEHBHAH) 23K D 22 H % ZFC DE
TIUZBWT, BEw D) YT U—7%M X TERVGs LRDHLDNEET 5,

—fiz, VT L —T72EORBEMR) VT L =715 h\WZ ik, X<HS
NTW3, EB, RoflzT IZBEVwDL,

51 1.3. Sorgenfrey E#i S IZX LT, KA 7O,
L(SxS)=e(Sx8)=2Y>w=L(S) =e(9).

ZNIZHLT, ROBERGHEPRES NS,
fIRE2 VyFL—T7ZMX, YT, LIXXY)>22RELDIZFLET DN

COME2IZZFC Iz B \WTIE, REICKMEITH B,

UL, RE2GMTEL L EEELUCEHENIZEIETHL Z Lo NTEH D,
ZFOMEIFRDEDIZHKEBLTE/Z, 22T, CHITEGAINGZRT,

T 1.4 CHAHDIO2HBEFMIBVT, VY FL—T7%M XY TEAD
Gs THY, ROFMEHmT=$THDVEET D,
(1) e(X xY) = (27" = wy (Shelah 1978 and Hajnal-Juhdsz 1980, see [10], [3]),

(2) e(X xY)=20ThbH, 220 12 12D S THERIZKEL TE S (Gorelic,
1994 [2]).

BOL CIEROFERPRINT WD,

EIE 1.5 (Usuba 2019, [11]). I —TVMREER CIZ& 2V 2 Y v ZHEKIZB W
T, min{k : FEDV VT U =72/ X 120 U T, e(X?) <k} B3, H/NAlIEEL
E—HT 5,

ZHOUTCHE2Iz0T58RIE, FORBIZASND L DIZ
RiFHZERZR O ZEAMRE — ZFC OE TV &2 U TP E M % 3EH

WD HMTHEREL TE~, TNIEEHNELZ LTI, BABWIREANZ—2TH D,
ZZT, BclxEEDZ L 2HIEL T,

NEFEZE MR O FEARIE — MAHZERERIZ IR 2 2 RIEIC A
EWVWINRX—=ZLT, ROFLWHEZRETDIZE ST,
BIRE 3. £ & 5 AN X, Y IR U T, e(X xY) =e(X)-e(Y) DD ZDM?

FER BBV TE, FE2ATETHEI 05, LIX xY)=L(X)- L(Y)
ERICHRT 2P ERTH S, L L, BEHOWEEMEOBE,S, 0K
DIFFEIED £ 0 FEMED RV LS ITHZ B,
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2 EFEHOEDZE[ICK 2TEZEBDMZE

NEFP R D 4> 22T & 2 FEZE ORI, 1992 FEICRA-KH-EFF (7] 1Ick b 2D
ERRMERT R NT 3 VX MMEOREIA T ORFZED 58D 5 vz, — D RiFEZE R
IZ X BHEZEMIZK 6RT, 27 Rk B2 i, EREVHRIOMENRIC
BRSHRWEDIZER T, UL, BIFIZES £ T30 40T < 12V > THFZE X i1
T&E7z, ZTNERHRAMEEMZ I, ZOHATHrR ) FPRAOERE2ELCTES
NHME L,

HNE, HEB O EMESE 2D e E, BARNREMPSHIEL TV 5,

TEFE p 2 UC, = [0, p) ICEHEDIETIZ X AMHEZEAT D, bbb, (F
BDaeplZRHUT, aDpllbF iz {(B,a]: -1 <p<aliZ&D5R5,
ZNIZEoT, pldMFEZEME RS,

FRIRERE RN & ZDEAZER] AT LT, ANNTHEREIE, supAd=)\ &%
LEETHY, THTRVEE, AVNTEHERLWVS,

ACAMINTEEBNTHD LI, AVNTOEEDIEERBAEESC LXDLD L E,

FRERMEF R p 2 U T, Bfic:cof (W) +1 = p+12a < 61 c(a) <c(f) T
DY, EEDOWERIETE v < cf (u) T UTe(y) =sup{e(y) : v <~} &b, &
SiZc(ef(p) =p &2 L&, clIuDBRERBTH S L\ D, FEEDMBRIETE
p X UT, p OEEHEREEII L THEET D,

T-ZEf X W8 /RZ VNI N ThD Lid, EEOTRMEELD 2 FHiER
Ff 2B DL E,

TlE, SONIFEHI N ARIZEROBE NV ROFERZ2 RN D,

TEIE 2.1 (FAR-KH-E5 1992, [7]). IEFE N + 1 DEZEOENZER A, BIZX LT,
RIFEETH 5,

(1) Ax BEAIEANZS a7 b THD,

(2) FED p,v < AT, k=cf(p)=cf(v)>wdDc{ANnu)Nd Y (BNv)H kK
THEFHHLEDIZHN LT (ZIZT, cBLUOdIFENZTN 4B L v DFEHEES
BLedd), ROENPDEKD LD :

() BLug A»Dvé¢ BuolX, Anud u THEEFWNE 721
Bnvdv CTIHEHEN LD,

(i) bLlpe A»Dv ¢ BiolE, ANuh u TEANE T
Bnvdv CTHEHEN LD,

(iii) bLpug APDrve BiolX, Anud u TIHEEFEMN X721
Bnvdv THH LIRS,

2.1 D (2) DEMIFBO THMETH LD LEL 5ND, HUMXIZ Ax BDIE
B BB+ NEMEHEZSNTWED, HRICEMZREETH D,



3 RAMHIKRZER

FEOMNMHEM XY ORZMZ X xY 5, TOWHELETPxQODOFEDOL
D%, XxYDRAFEWVS, FHZ, X xYDELEPxQPERAF (3O
BF) THhdElE, PELUOQRENENX BLUOY OESA (a€ufs) T
hbHEZ,

RIAEZEM X, Y ORZER X x Y BRI 0] Th 2 L1k, X x Y OFEEOAR

Y ORER, o RIARAMA TIAY RS RELDELD L X,
\—@EHBFEJ IEBEBINAIRIIRITIMPSOETNZEDTHY, TN2HWZE
RO THh D, ZNEZNETDEL DHREKE—THLDTH -7,

TEIE 3.1 (Pasynkov 1975, [9]). X, Y #2522 EAZEME T2, B L X xY BEHF
W7z 51, FEAdm(X xY) <dim X +dimY 23§ 0 32D,

Lo, ZOEHEUATEDNLKRIE, HEOEONLroT, ETAD, HF
BRI BN & D FZERIZBE LT, ROMRIFEHE N/,

B 3.2 (HA-EE 2007, [8)). IEHFHDEEDEDZEM A, BIZH LT, Ax B
AHENRZ AR N THIBESHEME, TUDBEARME 5L TH D,

b#b,:@%%MAXB@%ﬁ%%ki@zwum®ﬁ@m%#ﬁ,ﬁ@?
HHZEEHTAZEIZE>TELONTWVWS
@%ﬁ@%”*ﬁ%GO*ﬁ@iﬁﬁﬁ*ﬁk#%bf Lde&, WO
YR MEE D EEAEEERAWEZIE BRI TV, /o T, 5%IF EED
Ax BOHEFENRZ a7 MEORLYIZ, EAFEMEZHAWSZ 21275,

4 FREHADER

—HRIZIERR RN DN AZREZD L E, AN TEERDPEIIHITTE R
TV, KB, APNTEHNO L 12, AWK UTHL FIPHiEE 6> T
ZHEDD, TOTRVE EE, AZ2ERENESIZLIMMEMNTRES & WS
HEEIZZR > T L E D,

—7i, IEFRE O ZEMOREZER A x BIZBIT 231, #sX[6 icihond &

INZAx BOREAKAREGEL, &5 ThOWEE LAﬁ1£%b1m< EER
THLI N> TET,

ZFIZTETTHOIZ, FE3 ZRD &S BEHFRRIGEP SBIE L TWL Z 212U,

RRE 3" HF B DEEDMBAZEM A, Bt LT, L A x BOREHFNLE S,
EHXe(Ax B)=¢(A) -e(B) DO LDON?



FE, FE3ITEM 21D (2) DRMAEZAVWTEHAESITUTEZTWITIE, iR
MEDIZHEENTHD I L ZFEHTE S, £I T, EDIEROMEL L5,

RARE 3. IEFBOTEDOHANZER A, Bzt LT, £ U A x BBEAFKTHREN
&%, FXe(Ax B)=e(A)- e(B) DD ILDOHD?

EZAT, ME3 I it H T E o7z, BIEEAENTLRWE AL AxB
WZDOWTH, DN TZRWRLTHS, bbb, ROMEREEIHTHIZES T2,

IR 4.1 HEERTREELIIEE LRV EIRNET 2, IHFEROEED %M
ABIZNULT, REFEMETH 2,
(a) Ax BIZRTTIIEHNTH %,
(b) Ax BOEREDOHAESH A x Bz LT, Ehe(A x B) =e(A)-e(B)
NS AIRVASR

EHALIZBWT, Bk DREERTRETH D &1, £ W IERLIE ] BEARERELL
THhdLETHY, TORFEIXZFC OHFTIFEEHTE 2\,

PNHERREIZH S DD, ERIZEIH 4.1 2R AT 2551 CXIFIERHATE S,
21D (2) DR LT, EDPIERIZZ>TWS ZEIZIERELTIEL LY,
51T, RO KD RMEELEND B,

Bl 4.2. 2 F[EERTHII < BEIET B 2ET 5.

IIT, A=k,B={r}U{a+1:aek} &EL,

DL E, Ax BREFHFENTIERND, Ax BOEBEOHESK A x B2
LT, Fhe(A x B)=¢e(A) e(B) DY,

4212k > T, €A1 OEMEMIX ZFC SN DOMETH D Z BN b,

5 GO-ZEEVCEFFHIERZEBAND—iKIE
9, RO—BbD=HDOEFREZEVHELTIEFL WL,

EFE B DERSy 22l — GO-22[H] — B3 F R 22 [
— RIEB P OB NT 3 N 2B

2B X DRRIE/ANT A RILT &L, X DFEED closed discrete subset D 12X L T,
» % discrete 2JE {Uy : d € D} T, fEED d e DIZDOWT Uy ¥ d DFEETH %
IORELONREET DI E, ROBRBIZEEY X,

JEEHDDHFE /XT3 X7 b = expandable Ty = N7 A KL 7



EIE 5.1, JEFBOHSZEMAB I OBEESP OB T a2 827 NEM Y 126 L
T, U AXY DRBENAYT 2RV T OEHHM R SIE, ERe(AxY) =e(A) e(Y)
N AIRVASR

FEH 5.1 & [5, Theorem 8.18] 0o, HEEIZRZEZHG S,

R 5.2 EFEBOEBAEMAB L GCO-EMY IZHLT, LU AXY BEHFKH
5lE, HRe(AxY)=e(A) e(Y) MDD,

FEHL 5.1 & [5, Theorem 7.11] 226, EEAIREED,

% 5.3, IEFBOHIZERAS L OCEFAESREMY I2HLT, U AXY DER
MOESHIROIE, FRe(AXY)=e(A)-e(Y) B D LD,
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