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1 EU®HIC

ZERNZIER] 72 T -z & 95, B/NDOERER, JEMRERZ ZNET N w, w) TH
5T, MEEHH x KO REVBRNDESZ T THODT,

ZEfl] X O HESE D HEABERL (closed discrete) TH D Lk, X OFK LM, D DX
EEA1IDOUDPET VWIS EHEEE DI THDH, El X O extent 13,

X DIEREOMMEE D EE D IZH LT, |D| <k
E\WVD AR TRANDERER k OZ LT, ThE e(X) THOHDLT, HHMIT,
EE 1.1 (folklore). ZEM X BFH AV T v VT L =746 e(X)=w ThH 5,

S, e(X) BEABEEE, EH X ZETHENI EEBCRELTVE LD LTS,
foT, FER e(X) - e(Y) < e(X x V) EnD5HD 25T VW5,

RER 1.2, POEIBHEEM X x Y iU T, FXe(X) e(Y)=e(X xY), 5V,
REXRe(X) e(Y) <e(X xY) DD ILD0?

PREEEZER M 2K LT, extent e(M) 1% weight w(M) &—ET 20T, X,Y H

*LOKHFZE IR EE (I3 5:19K03606) DK %2213 76D TH 5.



2tz o1, Fhe(X) - e(Y) =w(X) wY)=w(X xY)=e(X xY) 2K LD,

[EREDER X &3y 82 M K OFZERIZOWTE, e(X x K) = e(X) TH 5
EDRELLHOENT VWD, #-oT, 2OHHEHBER e(X) e(K) =e(X x K) 25K D LD,
—H, VYFU—7BEOBETIEIOL REARK O LZ2WEIND 5, HlZIE,
Sorgenfrey B S 1ZV VT V=7 THEM, L<HIOLNTWVWE LI IZZDOMEER S xS
IZIdE R R IRE OPFHBEBCR R A {(r,—1) : 7 € S} BH LD T,

EZX 1.3 (folklore). Sorgenfrey Eifg S IZX LT, FERX e(S)-e(S) =w < 2 = ¢(SxS)
WY 3L,

WYX MEFOBETY, extent DFXDK D L7272 WHIDFET S, Novak D
%1 [9] ([2, Example 3.10.19] ZM8) % modify 5 Z & T, IRD &k 5 2l 2fE5 Z LT
&5 e RHEIFHERML 72,

EE 1.4 ([11]). W& 3> 32 b Tychonoff 24/ XY OF%EM X x Y T, -2 TIE
2,e(X XY)>w &35 DNFIET 5,

2 JEFEDERDZEEDIED extent

BEM X x Y 128135 RAH (rectangle) & 1%, X OHHES E &, Y OWMHES
FOMOEEZL TV L5 X XY OHAEEG EXF DI THD,

NIE Fe B D ER 43 22 M DFEZER D extent (2 DWT, 2020 FIZIRD & 5 kR 21577,
EE 2.1 ([4]). A, B BIEFROBAEHRL T 5,

(1) Ax BHWEAT 30827 MebiE,
(+) Ax B OEHEDZETRVEESE A x B 1K UT, e(A'x B') = e(A)-e(B)

NI AVRVASR
(2) (1) DHEHRRE DD (DD, & (%) %%ﬁ:&fﬁllﬁ%‘#@&%@%ﬁﬁ*ﬁﬁ A, B OFk
AX BIFFABRARZ VR I FTH D) 720121, [HEERFBEEEDIFEL RN
EDRRETDTH B,

FEIZ,

% 2.2, [HFEHBOHD2EM A, B OFEZEM A x B BT a7 bz o, FX



e(A x B) =¢(A) -e(B) D3 b LD,

BMOAFENT a3 NT MEZEGGE L ST 00U, TEF B OS> 22 E OREZE/- T extent D
FADPEY LB W ZES Z T E D,

EF 2.3, ZH Y CHMLAAEX 1 DU E E Y XIFEAERM (almost
discrete) TH 2 &\ 5,

Bl 2.4. N BIEATRERET 5, o)) =w TH5,

(1) A+ 1 OFFE Ry MR %ERE Ay &, VT L — 772853200 By T, IROAR
FXzWTL00H 5,

e(A)\) . G(B)\) =w< A= e(A,\ X B)\)

(2) HOMREIM K TR LT, A=rT THo72LTDEL, AN+1DIFL A LIRS
ZEH Yy T, MORER 2T HDONH 5,

e(N)-e(Yy) =k <A=e(AxY))

FE, Suc = {n+1:np <A &UT, Ay = {a € A+1: cfa = w} U Suc,
By={aeX+1:cfa>w}USuc, Yy =SucU{A\} DL TN, TNHZRM%E AT
THDIZH->TWD, A={(nn):ne€Suc} A\ x By, & \x Y, OHEFHRIEALT
b5,

3 IFEAEEER T 79— DFEEED extent

XY BBV T —o%MEhoieX)=eY)=w THDMN, HFE 13 THAZLIIZ
ZOL57 X,)Y Te(X xY) =29 27225500 FET 5, Shelah %Y y%“v—nﬁﬁ'ﬁ
X,V T, e(X xY) > 2% &R26DW0MFAETEHEINEM, 2D X5% X,V OFfF
TENZFC L P FETHBH I 2R U [13]. UL, ZFC 213 TED & 5 plOFE%
LT E RN E I DIERMBRTH D, VYT L —T7EBPIZDONTE, RO & 5 72
BEREZoNb,

B 3.1, HE kTR LT, e(X) - e(Y) =k <e(X xXY) &5 X572 %ZM XY 28
BESRITADNBBLE, ZDITANDED L5 BZEM X,V T, (X x V) LD
LWRKEL LB EMNTELEN?



Bl 2.4 (1) obnrbd E52, e(Ad) - e(B) = w L DIEREOESZM A, B T,
e(Ax B) WS 5THREL LB ILHTES, i, (2) T, 190777 X—% I3
Y A CHER S DIZE LT WA, 22 TEREXNTWBDR, e(A) - e(B) = 5 121 L
T e(Ax B) =it 5B E57% A B OETH D, SO LS, KD L > HEEEN
2L 5,

R 3.2, B X LIFLALHEBUREMY T e(X) - e(Y)=rn <kt <e(X xY) &
555 DIFFIET DD

5ef 3.3. [HE B O EM A, B T, BIZIFLALHTH Y, e(A) - e(B) = k <
kTt <e(Ax B) L723535DIIFHET DD

XU, 1F & A C B 220 & OREZER O extent IZDWT, IRD K H2 T &HD
o T,

W 3.4 ([5]). 0 <\ RIERIEEY T 5, %0 X THLT, KOEIF (2 ) B D LTI,
S (b) BED D, A DTEAHES (DF D cf A= \) 2SI, P KD 1,

(a) X OEHES L 2BH->T, |L| = A\ THY, X DX, [PAL <0 275255
IEE P & d D,

(b) 1R & A CHERER Y B3 -T, (Y] = A TH D), Y IZIZIE 0 O FIRESS
BIFFAELRVD, X x YV ITIKIRE X\ OFMECER D EEVEFHET D,

A=0=rT CIOMBEZENT L L, MOMENFSND,

@ 3.5 ([5]). X 130N, v BRI T2, FERe(X)-e(Y)=r<e(X xY) %
W7z gIE L A CHER AR BB Y DBEAET 5720120, e(X) <k TH Y, 2D, X IZIFRE
kT DERESG LD ->T, X OFKEMN|PNL <k L4320 P %5202 L nsEt
DTH 5,

FEF RS N 1R LT, B A OBk ZeR] Dy @ Cech-Stone 2 282 ~Mb D, D

73 25 [H]
X =| J{P: P BD, OHEAT, [PND,| < w}

RrBY, L=D\%0=w 2T, ME34 05 a) BEVLD, ZOIEN5,
RD &S IR FEoN5,

Bl 3.6 ([5]). EEDOIEFHEILE N\ LT, Al 3 32 b7z Tychonoff 25 X &,

4



FE AL ZEMY Toe(X) e(Y)=w<A=e(X XY) &2 25 DMWFIET 2,

Z ORI, B 32 1T D HENLEZITM>TWD, — /7, 5t 3.3 TIZZEME 2]
PR DT EFNZIRE L TWED, 2T 58X i(kﬂ'“fx_f\éx_ BEM L85,

4 BAFFIFIRZEE & IF & A CEEBURZEE DFED extent

72t/ BEAEMR (monotonically normal) TH 3 ki, Kb oHRWHELSOM E, F
IZRUT, H20%ES M(E,F) NS L TIROFMNE2HT2TZ L TH 5,

(i) EC M(E,F)Cc M(E,F)c X \F,

(i) L ECE 7> F>F 75, M(E,F)C M(E',F).

PEEEZERC —MRIE ZZRDA B EHTH S Z 2k X< HoNT WA, 1992 £4£1Z Balogh
¢ Rudin 12 & - TREM S N2\ e L, B ERZER OISz R X7z,

EIH 4.1 (Balogh-Rudin OFEH [1]). HFHEHZEM X OMLEOBEE U 2L T, 2D
o-disjoint Z2FAFR M V &, IERIGET RO EHES (stationary set) & [FIAH7ZFH5
Gn 2 BRI D AMHEL T, X\ UV = UD L7 5.

Balogh-Rudin OEB &4 3.4 ZIGH U T, IRD & 5 2SR B/ S h iz,

T 4.2 ([5]). X FHFAEREM, < iﬁlﬁﬁiﬂtc‘:@“é FERe(X) eY) =k <
e(X xXY) 2= dI1ZL A LBV 2R Y DEAET 5720121F, e(X) <k TH Y, D,
Xﬁ%ﬁ®%ﬁ$éKEWE%%é%%OQt#m%+ﬁf%éo

EE 4.3 ([5]). X FHRFAERZER, YV IXIZE A LHfiipzEfedTs, 20 E FEA
e(X xY) <e(X)-(e(Y)T) A LD,

Tk, BRI 33 I T ARENBREXIZKR>TWD, 4, MLMtT£ﬁf
dXxY)g@@ﬁU@()iWDJO#ZVG&WMA()Tm%#Tﬁ~
DL Wl I ED Z AT E B,

% 4.4, BIFTEHZEN X &, 132 A CEBARZERY T, (X)) eY) <e(X xY) &
5L ONEET D, TOES% XY RIEFROWAEME LTEEILHTE 2,



b ERLGRZERERAMHRER

ZZf X OEAEAE U PIAEOKE (cozero set) THD &k, X 76 EHEMR R ~
DG f: X > RPBH-T, U={zeX: f(x)#0} L7RDILTH5,

FEZEH] X x Y RAFM (rectangular) TH D L%, X x Y OLEOARI L O
B, aXYuRAE»O LS o-RMAERLEMAZE DI L THD, ZHE, IRt DR
NOEUZMRTH D, 1975 F1Z Pasynkov 1%, Tychonoff ZZfDOFEZEM X x Y AR
P72 51, dim(X x V) < dim(X) + dim(Y) 23K D 2> 2 & 2R U7z [12],

NEFE L D LR 221 A, B OFEZEM] A x BIZ2WTIE, IRD & 5 2BBAR D LD Z &A%
Hontwa (8], [7].

i = maB8ARIa0 7 b & ESHEN
DI eR22EMPH, RO ENVELIZEOND,
% 5.1. EFEDOES2EM A, B IZDWT,

(1) Ax B2REMESIE, e(Ax B) = e(A) - e(B) TH 3,
(2) Ax BHESBINESIE, e(Ax B) = e(A) - e(B) Th 5,
COEMTIEE 575557
EERS 5.2. BUZERT X x V ANEB, 20 /%71, BEABNTHL ¥, SR e(X xY) =
e(X) - e(Y) I3 D Lo h?

[E721%] 220 T, ~BRNITIEEZXAENTH S, RHITE AN RFEZR”T,
extent DERDIK D L7272\ & D 22 % /F - 7=,

Bl 5.3 ([11]; [5] 2H8). X = (w1 + 1)?\{w1} x {a € wy : o FHERIEFE }, Y = wy IZ
DWT, X xY ZEAIHTHED, e(X)-e(Y)<e(X xY) Thb,

ZM Y 2R U TIRDO LS IZE#REINDE T — L G(DC,Y) IZBWT, Player T 23 %B51E
EHOL ¥ Y X DC-like TH5 L5,

Player I | o Es
Player II | (Fy =Y) 2 Py




Ei: Fiy O3 287 N RED 672 MU RONES
Fi: Fi—l @F%‘j%lgﬁj\%é\’c E' N F' - (Z)
Nico, Fi = 0 D5A 1 Player I OB 5, £SO 545 13 Player IT O 5,

ZD XS0 — L% 1975 412 Telgarsky 12 & W BRI N, RIS N D TH 5 [14].
IV NT NIRZERIF L A CEEE 7221 DC-like TH 5,

DC-like 727 7 7 X — % £ DREEMIZDOWTIX, 8 5.2 120 U TH WA R1E S
N7,

EIE 5.4 ([5]). % X & DC-like 22 Y ORZEM X x Y WNEH, 22D, BABINZL
I, Fhe(X xY)=e(X) e(Y) BEY LD,

UL, ~BOGEIERBRTH S,
BRE 5.5 ([5]). BZEM X x Y BEH, D, RAFKNTHLLE, FXe(X xY) =
e(X) - e(Y) IZk D227
BPIERZER X e A2 Y OREZEM X x Y I22W T, IRD & 5 72
BOBE DT bR TS (3,
FEAEW = ER
DI L EEH 54 06, MOZEPEBIZRELNDS,

% 5.6. MIHIEHIZEM X LIEY A VR Y ORZH X x Y 1I220T, X x Y 48
EHWHESIE, e(X x V) = e(X) - e(Y) 2K D 32,

—J5C, MR Y152 A CHER BB OBEEA TR TH > T, TR
(T 2 LIRS 72\ [10] DT, RO & 5 25 L 2.,

E8R9 5.7 ([5]). HMIMEMZEMN X L3 LA YHMAZEE Y ORZER X x Y 12200,
X XY BERE B, e(X x V) = e(X) - e(Y) AU 2 oh?

6 I1EIRFIFZE D extent DER

NEFE DI 22 iZ — R IEFZZMTH L0 0, MFEATHRTH S, 22T, 857D X
ZIERFB O EMIBE L6 EDRDBE5 D07

7



REf 6.1. HPH OO 2EM A L 1Z e A CRERR 2 Y ORZER AXY (I22WT, AXY
WIERR 51, e(AXY) = e(A) - e(Y) DK DL D7

T BE L, BENTHLEZ W bhrorz, ZOZLIE, 500 LT3
ZeHTED, FEHEMS -MIER 2R BFERTD D0, §iIEB T IR M ed
ZHUT, BHEREPZSTUE T D TlEaw, EE, ERIFETEIER 2 ¢E R A A2 &
ARTE, FNEFNT AR NTRWI EEFESHONT WS, UL2LERS, XT3
YRR ALFWA =Y R MEIZOWTIE, ~RIERERTE RS THE DL
WHZERELHONTWS, Rk, 2 MRL TEL,

R OFE LT U RERTE (interior preserving) T 5 &1k, T DLEDEH S E
U IZHLUT, U PHEGIZRD L TH D, TEOHBEVSNIMRF BT ZE D
L&, xDZEMIFA—Y 3V /XY ;b (orthocompact) THD L\,

BIE DT, IROFER 2/ E I LN TE T,

I 6.2 ([6]). X 34—V 3282 AR BFHERZEET, Y IHIEL A VSR ER e+
B, X x Y BEBESIE, e(X x V) = e(X) - e(Y) UKD 2,

72, 244D E57HIT, MEM X xY BERBRBOETENRVWEVWS ZEbho
7zo ZOFERIX, X A=V 37 b TRLETHEKD D,

FE 6.3 ([6]). X EMFTHEMT, Y IZIZEALHBARERE T2, X x Y NESL
51, e(X x V) < (e(X)F) - e(Y) Db 32D,

7 DC-like %27 7 V9 —% % DIEZEMD extent
Z8[fY @ tightness &I,

Y DILEOHAES AL y e Cly AT LT, y € CyT, |T| < & THZ & 5%
A OWAES T AT S

EWVD M AT TERNDERER r DZ 2T, TR HY) THODT,

F e A YRR ZER Y &, EHL 6.2, 6.3 128\ T DC-like 72 %5/ Y iz —ffbd 20
DIz, £ D tightness t(Y) 2> TIROMEREFE SN, T4UTIE, X x Y OIELMER
RETH 5,



T 7.1 ([6]). X IZMAEHERT, V13 DC-like 2% T3, Z0LE, RER
e(X X Y) < (e(X)F) - e(Y) - t(Y) B D o, FiZ, X AA—Y IV R0 hpoiE, R
R (X xY) < e(X)-e(Y)- (V) DD 20,

8 IEIRARTEZE D extent DAER,

EH 6.2 L0, B 6.1 ITEENLREZZ2E D, TNTIE, %M 575 F-EHENRE
ZABBH DA RiX, EFH 621285 A4A—Y a7 MEDIREDRI I IZK E WV,
IFC DMEFETH DR, (557 REEMNREZ2E D] WD Z LIXZFC H 5tk
BT 5 Z L IEARTRELRDTH D, DNONITIRD & S kiR 2/LZ 2N TET,

T 8.1 ([6]). V = L 2{0EF 3, MEOEEE x CH LT, e(X) eY) =k <
e(X x Y) L7 2 MIEATERZEMN X £I12E A LHBURER Y BT 2.,

ZTNTIE, V=LDOIKERLT, TO L5774 X, Y OFfE% ZFC 30 SitHTtE %
MEWVWIL k=wIZHLTEHENDBELZARTAETHLE VD B bh o7z,

FIE 8.2 ([6]). ZEC BEFER 51, e(X)-e(Y) = w < e(X x Y) & 72 M B2
X LIEL A CMBEZEE Y BT 208 5 hd, ZFC Z P THRIETE 20,
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