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"t ,,--z--c OJ{ftffi~F~ li~--Ct~1,,i£JW Ti-~F~ ( =T3-~F~) --c, 2 #.i:PJJ:: ~ :t--:J t 9 Qo 

¼~, w~m-~g&~~L, 9,,--Z--COJ~g&~w~l:t"tQo 

~g&OOg& cp t Ii, {-f'.ilOJ{ft-f§~Fai X t::xt L --c, di> Q ~g& O!MO cp(X) iJ1Jtr,t L 

--C \,' Q OOg&--c di> Q o ,WIJ .:Z tf', w(X) = min{IBI : B Ii X 0) base} Ii weight t J: t:f:h 

Q J: < 9aJ G :ht::~g&OOg&--c di> Q o 

::-. ::-. --cti1XOJ~g&OOg&~tl?do 

~~ 1.1. fft-t§~Fai X t::xt L --c, ~g&OOg& 

e(X) = w · sup{IDI : D Ii X t:: 4S tt Q 1¥.llfMUf9:'lr~5H~-@j-} 

~ X 0) extent t 1,, 'Jo :'.". :'.". "C~O)f::MJ/::, {ft,f§~Fai X 0)~~71~-@j- D iJ!~ift~ 

(closed discrete) "Cdl>Qtli, XOJ{-f~OJ#.Cx E X/::xtL--C, -f:-OJm:{fUxiJ1 

ff'.:fEL--C, DOJ#.i:~r'eu/411#.(LiJ>-@j-¼t~\,\ (i.e., IUxnDI:::; 1) :'.".t"Cdl>Qo 

~Fai X iJ! 1J /T'v- 7 ¼ t::lim•::1:,, J\ :7 rt~ G ti, SJ=I G ;/J>/:: e(X) = w t t~ QC 

~/41 iJ!ffi~FaiO)~g&OOg& extent t::tH=I L f::O) Ii, 1XOJF.,it1H::~lz,;I L --C 1,, Qo 

r.,,Jm 1 (Shelah, 1978). 2 --:JO) 1) /T'v-7~Fa, X, Y "C, e(X x Y) > 2w t t~Q =t 
0) iJ!dl> Q ;IJ>? 

Sorgenfrey@JJll§tilJ /''T'v-7~Fai"0dlJQ7Jt, §x§!ii:Etl--C!it~<, e(§x§) = 2w 
"Cdl>Q ([6, Example 2.3.12] ~Jm)o :'.".O)~~iJ>GF.,imi 1 ti~~~:hf::=60)--CdlJ IJ, 
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Shelah [24] iJ!~JE'.1¥.}/::ffit~/llJ-Z::2f.:> G:::. t ~lliEBJH., -C tJ*, \,' < --:J t O),Wf~wiDtiJt~ 
1R ~ n -c ~ t::o i&lli--C: Ii, ~~ [25] OJwti>Ctct: t:'iJt 2V.:> Q o F"5M 1 iJ!~JE'.1¥.J-Z:: 2V.:> Q :::. t 
iJt ZFC -Z::fiEB)j-Z::~ G iJ,t:' -5 iJ,f::--:J1,,-c ti, *tif::M~~ n,-c1,,tJ:\,'o 

:::.n~J::?-C~OJ~M~§ffl~m~~n,Go 

F"5~ 2. ffiggFl35XxY f::.xtG-c, e(XxY) > e(X)·e(Y) it::tie(XxY) = e(X)·e(Y) 
iJt t:' 0) J:: -5 tct:~,g-1:: RIG ti fl.--:J iJ, ? 

/liffM&O)'lf~:,}ggFl35 A, B O)ffiggFl35 Ax B iJ!P_J.r, 7 :J //\ -:7 l- -Z::2V.:> G:::. t t, -t 
OJ{-f:JIOJl¥!~15~ A' x B' 1::.xt L, -C, ~~ e(A' x B') = e(A') • e(B') iJ!RIG tl fl.--:J:::. t 
iJ!l~Hf[PJ{@:-Z::2f.:> Q:::. t iJ!5tiJ,? t:: ([11] ~lffl)o :::. O)M*li, F"5M 2 iJt-Wf~.xt~ t L, 

-c+1.tr::~~O){jffi{it[iJ!2f,:>Q:::. t ~aff~~itt;:o 

'%~f:: -tO)fjO),Wf~--c:ti, $wWilE*JaggFl35 X t Ii t Iv t:'1MHIVct:ggF13, y O)fflggFl35 X X y 
/::.xfl,-C, e(X x Y) ~ e(X) · (e(Y)+) iJt~~n,t;: ([10] $~Uo :::'< i&lli-Z::li, -t 
0) J:: -5 tct:ffi~Fl35 X x Y c', lE*l--C:2V.:> t) 7'J>--:J:;f~~ e(X x Y) > w = e(X) • e(Y) iJ! 
~ tl fl.--:J J:: -5 tct: t OJ iJ!:;(¥tf 9 G iJ, t:' -5 iJ, ti, ZFC ti 11 -Z:: ti~JE'.--C: ~ tct: 1,' t 1,' -5 Jly'f
tct:M* i --c:tiEBJj ~ n -c 1,' Q Cz!s:f~ [9] ~R~) o 

1xf::~~Rffl~F135J::OJ~M&OOM&f:: --:JI,\ L Ii, ~~s~f::?xOJF"5MiJ!~ X. G n,Q 0 

r.,,~ 3. t:'1vtct:~~Rffiggr13, ILEA x.x BJ:: rJ t:'lvtct:~M&OOM& <p r:.x-t G -c, ~~ 

<p(IJ X.x) = IAI · sup{<p(X.x): >.EA} iJ!~ tl fl.--:JiJ>? 

F"5M 3 /:: 00 L, -c Ii, ts /; tct:~~00~ f:: --:J 1,, -c, ?X OJ J:: -5 tct:M* iJ{f~ G n -c 1,, Q o 

$~ 1.1 (Juhasz [14, Chapter 5]). {-f:JIO)ffl~Fl35 X = ILEA X.x f:.xt L, -C, 
t L, <p E { w, nw, n, nx, x} tct: G ti, <p(X) = IAI · sup{ <p(X.x) : >. E A}. 

-t :::. -e~ ~Rffi~ rl3, ILEA X .x J:: OJ ~M&OOM& extent f: .xt L, -c, t'X 0) F"5M 4 ~ ~ x. -c 1,, 
<:::. t tif.161)-C §ffltct:~~--C:2V.:>Go 

r.,,~ 4. t:'lvtct:~~RfflggFl35ILEAx.x r:.x-tG-c, ~~ 

e(IJ X.x) = IAI · sup{ e(X.x) : >. E A} iJ!~ tl fl.--:J 7'J>? 

:::. :::. c' t 'J ~--:J zu 0)~~00~~ ,'Gl 1, 'tti-t 'J 0 

~~ 1.2. {M§~Fl35 X f:.xt L, -c, ~M&OOM& 

t(X) = w · min{/'i;: x EA c X fct: G ti 3B CA (x E B, IBI ::; /'\;)} 

~XOJtightnesstlt':>o ~/::, ~Fl35XiJ!t(X)=wttct:Gt~, Xli"i:i.I.'.9-1 f
c'2f.:>Gt1,,-50 

2 --:J~M&OOM&extent t tightness 0)5:E'.~~Jt.rZG t, fr.J~ti~Fl35 X O)~f,$:1¥.}fct:'ti 
~-Z::2f.:> tJ, f&~!i~F~ X O)fi'opfrl¥.Jtct:'t1~--c:2f.:>Go f: t iJ,iJ,v G 'f, :::.nG OJ~M&OO 
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8/:: li~~,Pt,di'H!JJ.'I~ ~ ~ G Go t ;tl,f;: tt-r:t~ <, e(X x Y) O):::f ~;i:I'.; /:: J: G ~{lffi /:: 'El 
~;!;ffij l/"C" < G (.~f//1i [9] ~Jl;~D o t-=:. '1:, tightness /:: 009 G FctiIDI 3 /:: --:J \,Y( O)il\., '~ 

J/:~,f!l\.,\t±:\ l,-C JJ-J: 'Jo 

$Jm 1.2 (Malyhin [16, Remark 3]). {f~O)fflg;gFsi X = ILEA X>-. /::x,t l,-C, 

t(X) = IAI · sup{t(IJ X>-.): r CA (lrl < w)}. 
>-.Er 

-=:. O)tiE8J§liffi61J tfflf$i'l9-r: cb fJ, J::~cO)~Jt r:p 1:: titiEHJl~ x.tG-:> -c 1.,, t~ 1.., 'o 
f&/::~""-G J: -5 1::FctiIDI 3 1:: Bit G cp(fLEA X>,,) O)~{lffi t l,-C, Ii t Iv t''~-CO);l;ffij 

,g-1:: IAI ~ f:1p~9 G -=:. t Ii -r: ~ t~ 1.., 'o t-=:. -e, 1~0)F"'i!mii~ .:z G ;ti,Q o 

~~5-~1v~•m•g;goon~A~O)•m~$~g;gooyBJ:a~1v~~aooacpK 
J,j' l, -C, ~;i:I'.; cp(Y) = sup{ cp(X>-.) : >. E A} ;IJ;µx; fJ f[.--:JiJ~? 

-~lH.i'ig;gFsi Il>-.EA X>,, O)fflJWt~g~~g;grs, y t l,-C:l&:t J: <~[JG ;t1,-c1.,, G :t 0) Ii, 
Corson [ 4] /:: J: -:> -C ~ A ~ ;t1, t~ 1'~ 0) g~ ~ g;g Fe!'l c' cb 0 -5 o 

JJ='.~ 1.3. X = TI>-.EA X>,, ~-~_&fflg;gFsi t 9 Go tO){f~O) 1 B S = (s>-.)>-.EA EX~ 
t Go -=:. -=:. -r:, X O)ff~~g;gFe!'l 

E = {x = (x>-.)>-.EA EX:{>. EA: X>-.-=/- s>-.} liiWJ!tAJ•} 

~ X 0) E-fl@F13, t \.,\'Jo "t° 0) I~ 8 Ii E O)~~ t \., \ 'J iJ{, Jffi1%' li~IB§ ~ ;rl,Q o 

%-f Ii, Kombarov /:: J: G {'~ 0) ~ l, I,' fE'.:EI ~ ,'!l I,' t±:1 t 'Jo 

JJ='.I! 1.4 (Kombarov [15, Theorem 1]). {f~O);, 5 ::i / l'\ '.7 1-- p-g;gFe!'l X>-., >. E A,/:: 
d:G~fflg;g00~Et9Go ,:_O)t,~, ~~~ffl'1:cbGo 

(a) E liiH!c'cb Go 

(b) E tiJ'miH! c' cb Go 

(c) E liAJ.:)?-1 t- '1:cb Go 

(d) EO);g.77:7:)?-X>-.tiAJ.:)?-1 l--'1:cbGo 

F"'i ID! 5 ~ tightness /:: --:J I,' -C ~ ?t. -C JJ- G t , fE'.:EI 1. 4 0) tiE 8}:J 0) $ '1:, {'~ 0) -=. t ~ ~ 
l,-C\.,\Qo 

$Jm 1.3 (Kombarov [15, Remark 1]). {f~O) p-g;gFl'li X>-., >. E A, /:: J: G E-fflg;gFl'li ~ 
E t9Go ,:_O)t,~, 

t-=:. '1:, extent t tightness O)~{!JJ.'t! ~i!l;JJ~9 G t, {'~O)Fc,iJf1!7'J{ § ~ t ~~ ~ ;rl,Go 

Fct,~ 6. {f~O) p-g;grl'I, ( ;t tdijc~ p-g;grl'I,) X>,,,). E A, /:: J: Q E-fflg;grl'I, ~ E t 9 G 0 

,:_O)t,~, 
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$.Im 1.3 BJ: tfF"5.lm 6 t: Bit Q p-~Fa5B J: tf%3': p-~Fa5 Ii, fi!efl~Fa5 :a: -®{I:;. L, 
t::ffl~-C a; Q ;o{, WF L, \,, 'JE1i li{'J{O)-t ::7 1/ 3 Y-CJl[! A. Q 0 

*~~~-Cli, ~~~~ extent /:~9 QF"5lm 4 BJ: tfF"5lm 6 :a:~~L,--c1,, < o 

;::-. ;::-. -c Ii, -®fi!elff~Fa5 t J: ti':ti,Q -JfO) ::7 "-7 7-.. OJ -5 ~, p-~Fa5, %3': p-~Fd!B 
J: tf 1> ~ Fa5, 5!n 1> ~ Fa5 0) fE 1i :a: Jl!! A. Q o 

~~ 2.1. %3':IEJlLl~Fa5 X iJ{p-~Fs5 (p-space) [1] -Ci!;Q t Ii, X 0) Cech-Stone ::i /' 
J'\ :7 r {I:;, /3X /:Bit Q a; Q 00~-@i-O)~/: J: Q JIJ {Un} iJ{1¥:(£ L, --c, {:f:@:O) x E x t:xt 
l,--C X E nnEwSt(x,Un) C X tt~Q t ~o ;::-_ ;:-.-c, St(x,Un) = LJ{U E Un: X EU}. 

~ G t:, nnEw St(x,Un) = nnEw St(x,unlx :a:rrlilJf;::9 t ~, x :a:~1£p-~Fs5 (strict 
p-space) [3] t 1,, "Jo 

~B 2.2. ~Fa5 X iJ; E-~Fs5 (E-space) [19] -ea; Qt Ii, JmpJr~~,&t~ X OJMtltmO) 
~Ll {Fn} t -ar•::i Y J'\ :7 r ~-@i-t: J: Q X O)Mtltm K iJ{1¥:(£ l,--C, {:f:@:O) K E K t{:f 
:@:OJ!ffl~-@i-U -CK CU 0) t ~, il;Q FE LJnEwFn /: J: f') KC F CU t f~Q ;::-_ to 
~ G /:, K 0) ;J. Y J'\- :a: ::i Y J'\ :7 r ~-@i-t: ill ~~;z t:: t ~, X :a:s:i E-~Fs5 (strong 
E-space) t 1,, "Jo 

J::!cO) p-~Fa5, %3': p-~Fa5B J: tf5j E-~Fa50Jt:t1~':ti,O) ::7 "-7 7-. ti, -ar•nt~Fa5 t: 
~ L, --c M l5 --c \,,' Q ow~' ;g. Xn iJ{'t!jif p :a: '6 --c If', TinEw Xn '6'[1:jif p :a: '6 -:J) i'J' 
G , ;::-. :t1 G OJ~ Fa5 OJ :7 "-7 7-. til:1:;.11!3HIS~JE L, --c 1,, Q t ~ .:z Q o 

fi!e11~Fa5 +-+ developable ~Fdl --+ %3': p-~Fa5 +-+ p-~Fa5 +-+ M-~Fa5 
+ + 

Lasnev ~Fa5 --+ M1-~Fa5 --+ M3-~Fdl --+ (J'-~Fdl --+ 51 E-~Fdl +-+ E-~Fdl 

fi!eli!l~Fa5 --+ developable ~Fa5 --+ %3': p-~Fa5 --+ p-~Fa5 

+ 
Lasnev ~Fa5 --+ Mi-~Fa5 --+ M3-~Fa5 --+ O'-~Fa5 --+ 5!n E-~Fa5 

~ Jf 9 Q tlt~!i't! 0) fE 1i '6 Jl!! A. Q 0 

~~ 2.3. ~Fa5 X iJ{+f 7• ;I.~ 1) / -r' v- 7 (submetalindelof) ( t :tl,~':tl,, +f 7'' 

;I.~ ::::i / /'\Q t- (submetacompact), +f 7''1f.'5 ::::i / /'\Q t- (subparacompact)) 
-e ii; Q t Ii, X OJ{:f:@:O) !mtltm U t:xt V-C, t 0) 00i%1!1'.fr t: J: Q jLJ {Vn} iJ{1¥:(£ l, 
--c, ;g.#-(.x E xt:xtV-Cil;Qnx E w-Cl{V E Vnx: X E V}I;:: w (t:tL~':tl,, 
l{V E Vnx: X E V}I < W, l{V E Vnx: X E V}I = 1) t f~Q ;::-_ to 
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>E'.~ 2.4. ~Fiai X tFJ71 'J ::::i '.,I 1~-7 1-- (isocompact) t Ii, X O){:f~O)PJ• ::11/ J'\ 

'7 1' 13tJffl-§-iJ{::J 1/ l'\ '7 1' t f~G :_ t 0 

1, "'7 ::::i 1/ 1, -!7 1-- 1tfa I>~Fiai 

+ ✓ [26] 

J: < ~O G :n--ci., G J: -5 1::, ZFC iJtm€*Jit~ G tf', ~JUJi::f PJff~~M& ( = iEJ!U-WE~N~ 
M&) O)f¥tfli ZFC iJ> G li~iEBJl·-c~t~i.,iJt, =t L,f¥tfT G t~ G ti', -tO);iuJ\O) =t 0) ~ 0 

--c~"t:.ttTGo ~, iiJUJi::fPJff~~M&iJt;(¥t£L,t~1,,t~-g-1::1i, 1,-,;<0J tiil.' 
t:c. G l /',; ti{:f~O)m€~N~M&--c J: 1.' =t 0) t T GO 

N = {1, 2, ···}Ii §~M&~{:,$:~~ L,, ~Fiai t t.,--c liPJ·]11~--C216 G t T Go )t-f 
Ii, 1XO)M/5F!~,l[li.,tB-t 5o 

fili)m 3.1 (Mycieski [18]). {:f~O)~M& K < 0 l::x't l., --C, e(N"') = K iJ{rfx, tJ ft--:)o 

2 --:) 0)$)1!! P1 , P2 I:: xt l., --C, Pi iJtm€* jjg-C 216 G :. t t P2 iJtm€* jjg-C 216 G :. t iJt~, 
~+:fr--c 216 G t ~, Pi t A Ii~~ JB~filli--c 216 G t i., -5 o 

;:/-pPJ-~M& ,-,; iJtpJ5ftU (measurable) t Ii, ,-,; J:O) ,-,;-~ffit~;:/-p~J~/ffi71' Jv::x' -iJt 
t¥tET G:. t -C216 Go 

:M~ 3.1 1:: ~~ G--C, 1XO)M/5F!iJt~~O)~f£-Cff G :hf:c.O)c'ictt G--C B ~ t:c. i. 'o 

~II 3.2. 1Xtim€*M~filli-C216Go 

( a) PJiflU~M&iJtt¥tET Go 

(b) 216 G ~M& ,-,; -C, e(N"') < ,-,; t t~ G =t 0) iJ{f¥tfT Go 

( c) 216 G ~M& ,-,; -C, {:f~O)~M& A 1::.xt L, --C e(N,\) < ,-,; t t~ G =t 0) iJ{f¥tET Go 

;:.O)fl:'.:EfO):iJliJ{, 1m€*M~fiffiJ --C216G:. t 1::tt,l~:ht:c.l.'o ~~, (a)++(c)➔(b) 

Ii ZFC --Crul:BJ:1--C ~ G ([7, Theorem 12.2], [21, Corollary] $\ffl) iJt, PJiU~M&O)f¥t£iJt 
m€*Mt~ G tf', ZFC O)T-C (b )➔ (a) li~iEBJ:1--C ~ t~i.,o 

::11/ J'\ 7 I- ~Fiai K /::J,t L, --C, e(X x K) = e(X) • e(K) = e(X) t t~ G iJ> G, ffi~ 
FiaiO) extent 1::-:Jl.'--C /i;:/-p::11/ l'\ 7 1- t~ 7 Y -7 ::x'-titj"iJ{::$:~8'9-C216 Go i f:c., :M)!!! 
3.1 iJ> G1XiJt~~/:::friJ'Go 
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fflilm 4.1. ::i 1/ l'\7 1' -c,t~\,\~rait:: J:: Q•mnJt~;gra, X = ILEA x>. (t::..t:!. G, IAI < 0 

c: 9 Q) 1::m v-c, t G~ x>. iiY 1 '.J ::i 1/ 1-:. 7 1' t~ i; if', 

e(X) ~ IAI · sup{e(X>.): ,\EA}. 

ftt -:J -C, ,:_ ,:_ -c-t.& -5 •mui'f~ra, X = ILEA X>. O)~ 7 7 7 17- - X>. ii ::i 1/ l'\ 7 1' -C
t~ \, \ ( 71 ') ::J 1/ l'\ 7 1' t:!.iJ> G' -ar~ ::J 1/ l'\ 7 1' -c, t~ \, \) ~~O) dj. ~~ ;z Q 0 

if~, ~■ 40)-~0)Mc:.G-c, ~O)'.iE~~~~o 

~II 4.2. ::i 1/l'\71'-C-t~\,\~rait::J::Q•mui~Faix = ILEAX>. (t::..t:!.G, IAI < 0 

C:9Q) f::xtG-c, t G~X>. iJt~~p-~Fd!it::..iisiE-~Fait~Gif', 

e(X) = IAI · sup{ e(X>.) : ,\ E A}. 

)!~ 1. '.iE~3.2 (c) iJ•G:b-/J•Q J::-5 /::, ffli■ 4.1 C:'.iE~ 4.2 (B J::O'-ncO)'.iE~ 5.1) 
t:: h' I,\ -c IAI < 0 O){,Et'.iE ~ :f9p~-C, ~ t~ \, \ =- c:. iJ{5iO G :(I, -c I,\ Q 0 

)tit 2. '.iErl 4.2 t:: B /t Q {.&'.iE rt G~ X>- iJt~~ p-~Fai it::.. iisi E-~Fd!t~ G if'J 
ii, 77717.-/::J::Q~{X>.: ,\EA} /::~~p-~Faic:s:iE-~FaiiJtti:f±G-c1,,-ct 
ffl;bf~\,\ 0 

5 * ~ ~ g;g rsi ~: ~ ~ fflt ~N ;¥; g;g rsi 
~ra, x /::xt G-C, T(X) ii x O)lfflffi~~{* (![pt:,, x 0) topology) ~~9 c: 9 Qo 

~~ 5.1. ~Fd!X iJt~)i~ (semi-stratifiable) [5] -C-i5Q C: ii, i5Q~~g: Xxw---+ 
T(X) iJt('f:f± G-C, {'j{0)~{4~rrMit::.. 9 =. c: ; 

(i) ~ x EX 1::xt G-C, x E nnEw g(x, n), 

(ii) t G y E nnEw g(xn, n) t~ G l;f, }~:>'rJ { Xn} Ii y 1::Ll;l,~9 Q 0 

'¥/i~~FaiO) 7 '7 ;qi, J.:~~1¥J't('.iE G-c B IJ, 1j{O)tl:Jit ~'f.>-:) ([5] ~Jl~Vo 

(1) '¥/i~~Fai 0) 7 '7 7-. Ii, -aJ~ffi~Fai 1:: ~ G -c 1¥115 -c 1,, Q o 

(2) '¥/i~~Fai 0)~~7T~Fai Ii, '¥/i~~Fai-c- '5 Q o 

(3) '¥/i~~Fa,O){=fgO)lfflffi~ti, Fa-ffi~-C-'5Qo 

( 4) 'f}i~~ra, ii, "!j-'f;'\ 7 ::J 1/ l'\ 7 1' -C,'5 Q0 

=. O)'f}i~~FdJO) 7 '7 7-. ~ ffl\, ,-c, ro,■ 4 /::xt9 Qt -5 ---::)0)-~{'j{O) J:: -5 1::1t 
Q =- C: iJ{-C, ~ Q 0 

~II 5.1. ::i 1/l'\71'-C-t~\,\~rait::J::Q-~.&ffi~Faix = ILEAX>. (t::..t:!.G, IAI < 0 
C:9Q) 1::mG-c, t G~X>. iJt'¥}i~~Fait~Gif', 

e(X) = IAI · sup{e(IJ X>.): r CA (lrl < w)}. 
>.Er 
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)!Ji 3. J::BcO)~:i:t e(X) = IAI · sup{ e(ILEr X>.) : r c A (lrl < w)} ~;E'.fl 4.2 0) J:. 
-5 /:: e(X) = IAI · sup{e(X>.): >.EA} t::5i&'::>6 ,:_ C: ti-C~f.t\,'o ~~. [2, Example 
2.4] /:: J:.-:::> --c' Wi-scalel 0)1¥:{E t 1,, -5 0f!l!.O) :t t c', 1) ::,,t-f'v- 7 (f,tt-:::, --c' p_J. 
extent), ffi 1 PJ., -'¥Jim:J.~F~ Z1, Z2 C', e(Z1 X Z2) > w t f.t 6 :t O)iJ!:r¥ttT 6o 

-f -=- -c, 1x 0) r.,,f!iJ{ g:i ~ 1:: m~ ~ :n 6 0 -=- 0) r.,,f! ti*M~ -c 2lfJ 6 0 

Fi::i~~ 7. 2 --:JO)-'¥Jim!~Fa, X, Y c', e(X x Y) > e(X). e(Y) t t.t 6 :t 0)0)1¥:{EiJ! 

ZFC -CtiEaJJ-c ~ 6 -/J>? 

~~ 6.1. ~Fa, X iJ!%i ,8-@F13i (strong ,8-space) [30] -c 2lfJ 6 t Ii, 2lfJ 6 IIIM& g : 

X X w --+ T(X) iJ{:r¥tt l.,--C' lXO)~{lf: ~ riM/t.-.: T ,:_ t ; 

(i) ~ X EX f::;k,J" l.,--C, X E nnEw g(x, n), 

(ii) :t L, nnEwg(xn,n) -=I- 0 t.tGti, nkEw{xn: n ~ k} ti~-Ct.t\,\:J /l\'.7 t-tm?t 
ffl~C: f.tQ 0 

~ Gr::, (ii) O){~:b fJ r:: 

(ii') :t L, nnEw g(xn, n) -=I- 0 t.t G ti, J~3tLl { Xn} iJ!ffi,fft~ (cluster point) ~ :t-:, 

-Cui~~x.t.-.:t ~. ~ra,x ~ ,8-~rl3i (,8-space) [12] c:1,,-50 

%~ p-~Fa, --+ p-~Fa, +--- Jmpfr ::i ::,,; 1, 7 r 
\. 

-'¥Jim!~Fa, --t 5i ,8-~Fa, --t ,8-~F~ --t P-~Fa, (~ES O)~~ [17]) 
/' /' 

5i ~>~Fa, --+ I>~F~ +--- p_J. ::i ::,,; l\ 7 r 

J::BcO)III~~ iJ, G, 5i ,8-~F~ 0) 7 '7 ;z, iJ;l:~~1¥J~fE'. L, td.ftuf t:: 2lfJ 6;:. t -/J'>;b-/J• 6 o 
-t:h/i, 5i,8-~Fa,r:: J:. 6 E-ffl~Fa,O) extent ~~~T 6;:. t t::~-/J'>-:::, --c1,, < o -fO)~ 

5F!, lXO) 2 --.:>0)~5F!~f~6;:. t -/J;-c ~ t.-.:o 

~II 6.2. :JG~p-~Fa,*fdi5iE-~Fa,x>.,A EA, t::J:.6 E-ffl~Fa,~ E t'"t6o ;:. 
O)C: ~. 

e(E) = sup{ e(X>.) : >. E A}. 
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'.AE'.ll 6.3. 5si ,8-~F~ XA, >. E A, r:: J: Q ~-ffl~F~ ~ ~ t 9 Q O :t L, A O){f;@'.O)~~N 
if~?i'ffii'i' r /:xt vc, IL.Er X.x iJ{-tj-7'' l) ✓T'v- 7"0'6 tJ, "t"O)~lfflffl-f'tiJ{ Fo--ffii'i' 
"0abQt~Gtf', 

e(~) = sup{e(IJ XA): r CA (lrl < w)}. 
AEr 

'.iEfl 6.3 0)~{4~*/i!l;!!~Fai /: J: Q ~-ffl~Fai t;J:l'lWJt;: 9iJ> G, "t"O)@JtO)M* t t., 
•·ox~ffQo 

* 6.4. *li~~FaixA,>. EA, /:J:Q ~-fflggFa,~ ~ ti""Qo :.=.O)t ~. 

e(~) = sup{e(IJ XA): r CA (lrl < w)}. 
AEr 

)±~ 4. '.iE:EI 6.3 f:jS1,,,,-c rrL.ErxA O)~lfflffl-f'tiJ{Fo--ffii'i'"0abQJ t1,,,,'5~{4iJ{ 
t~ \,, \ t, iJ•t~ t) _Ao/ ::f- 1) L, td~O)'.iE:Ef t t~ Q o L, iJ> L,, ~~t~ :.=. t /: M~t~.f7tliJ> G, 
:,=. 0)~{4~'.71-9 :,=. t /;J:"0 ~ f~\,, ' 0 

7 rn:, pfj- ::J / 1 " ? 1-- gg rai ,: ~ 'Q ~ gg rai 
ii"ti, '.iE:El4.24SJ:rf'.iE:El6.2/:B1,,,,-c rst~-ggFaiJ ~ r~-~FaiJ 1:11.tsi"0~ 

Q iJ• t \i, -5 F.,i& ~~;it Q o t., iJ• t.,, -ar• ::i / 1, 7 1' ~Fai t;J:B,}j G iJ• 1: ~-~Fai t~iJ• G, 
:.=.n~t:tK~PJn"0JbQ:.=.t~. *ffiKJ:~-cmM~n~~O)~~Gb~Qo 

-WU 7.1 (*ffi [22]). -ar•::i //'\:'.7 1' Tychonoff~Fai X, Y "0, X x Y iJ{ ,8-~Fai"0t~ 
<, e(X x Y) >wt t~ Q :t 0)7'Jt.(¥t£9 Qo 

:.=.0){7ct1;J:, NovakO).fJtl [20] ([6, Example 3.10.19] ~Im) ~{~iEL,t;:'t0)"0af)QiJ\ 
tl~~nt::F.,i■ [30, Question, p. 537] O):a'.iEa-9MtR:r::tt~~-c1,,,,Qo 

~-c. ~-6~'.iE:El6.2KJ:tJM~~0)~~~~000).-f'tK~. R'.iE~KMtR:~ 
n~o ~K, :tt0)~6"0'6Q~~000)·-f't~~;it-ChJ:-5o 

~O)f;:~/:, ~FaixiJtr,§Jpfr::::J ✓ l-e?t-- Oocallycompact) "0'6Qt!;l:, {f;@'.O) 
#-f.iJt ::i ✓ 1, 7 1' t~ Mm={t~ :t--:J :=. t "0 Jb Q o :=. :=. "0, 1XO) ~~~ r:J::;@'. t., -c B ~ t:: 1,,, 'o 

fi'DJ=ifr ::i ✓ 1, 7 1' ~F~ ---+ Cech-~ffli~F~ ---+ p-~F~ 

~/lllffM& 0: < W1 r:xt l.,-C, 0: O)'!'f~?tffii't da iJ{:,'¥;(::E l.,-C, W1 O){f~O)if~?i'ffii'i' X 

/:xtG-C, ffii't {o: E W1: de,= X no:} iJ{ W1 /:jS1,,,,-c'.iE'1%'ffii't (stationary set) t t~ 
Q, t \i' -5 ±si ~ ◊ "0~9o J: < *D G n-c \i' Q J: -5 f:, ◊ Ii ZFC t m€*n!f"0 ab Qo 

'.AE'.ll 7.2. ◊ iJtJJx tJ :V:--:J t{&:'.iE9 Qo :.=. 0) t ~, Ji'upfr::i //\ 7 1', ffi I PJ., IEm. 
~Fai X, Y "0, e(X) = e(Y) = w "0 ab Q iJt, e(X x Y) = w1 t t~ Q :t 0) iJt:,'¥;(::£9 Q o 

1-tt~-c, :.=.O)M*iJ•G ~~Fai1:~G-cF.,i■ 6 ~R'.iE~/:M< :.=. t ti"0~t~1,,,,:.=. t 
iJ{biJ•Qo L,iJ> L,, 1,,,, i t~f:{'XO)F.,,■ ,a:*Ml:RO) ii "0'6 Qo 
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Fi::i,~ 8. 2--:)0)Ji'up}r::r /'J'l'.7 1--@F~ (itdip-@F~) X, Y-C, e(XxY) > e(X)•e(Y) 
t t,t. Q :t 0) 0):(¥;(:E ~ ZFC -ciiES)j-C ~ Q iJ>? 

:tt:tt~ffi@OOO)ffi~~.t~Kffltt~~~TQ~~~-~~n~.~-.~~ 
son [4] liic-fflilli!§:lff@Fa5t: J: Q E-ffi@Fa5iJ!K*Ji!-C21i)Q =. C: ~jf-L,f::. tO)f&, :,f,:f!j[i'f9 
t,t.;ii~iJ!t,t.~nt::O)tiiJ>t,t.l)~-:J-CiJ>G-C, Gul'ko [8] t Rudin [23] t:J:-:J-C, Ji!g 

lff~Fa5 t: J: Q E-ffi@Fa5iJ!Kffi-C JiJ Q::. t iJ!iiEa)j ~ nt::. t O)il:[{§tt: Kombarov [15] 
iJ!:,f,:f/11it:~,rzf::;E'.:EI 1.4 ~!iES)jTQf:~-:Jf::. ::.O);E'.:E_IO)~L,~if&t:, E-ffi@Fa5~ 
Kffitt~~~~Mb-:J~~~5~~. 

G~G. tn~ffi~~~OOO)~i1J~~~~~-:J~.~•,m3~~~J:-:J-c, ~ 
0)::. t iJ!filBJj ~ n -c ~ t::. 

(1) E ~ 1, 7 ::r /' ;, '.7 1-- E-@Fa5 t: J: Q E-ffi@Fa5 t T Q. 
:t L, E iJ!rlJ.??-1 1-- t,t. G Ii, tnliK*Ji!t t,t.Q [27]. 
:t L, E iJ!K*Ji!t,t. G ti, tnli!mKfflt t,t.Q [28]. 

(2) E ~ '¥Ji!Jll@F~ t: J: Q E-ffl@F~-c, t ~;g.~mHtm 7 7 :7 ?<' - ~ffiiJt;, 7 ::r / 
;,:7J--tTQ. 

:t L, E iJ!rlJ.?? -1 1-- t,t. G Lf, tnliK*Ji! t t,t. Q [29]. 
:t L, E iJ!K*Ji!t,t. G t:f, tnlifmK*Ji!t t,t.Q [29]. 

(3) E ~5i,B-~Fa5f: J: Q E-ffi~Fa5-C, tO);g.~mHtm7 7 :7 ?<'-O)ffiiJt;,7 ::r / 1, 
:71--tTQ. 

:t L, E iJ!rlJ.?? -1 1-- t,t. G Ii, tnlilmK*Ji! t t,t. Q [31]. 

5si E-@Fa5 t '¥Ji!Jll@Fa5 ti5si ,B-@F~tiiJ, G, (1) t (2) ~frJ'f O)~JUi (3) t: J: -:J -c 
Mc-~nt::. tn~~*~ -c, (1) c: (2) O)f§t'¥0)~~=tMc--c~t,t.1.,,iJ,t~~Q~ 
Ii gJ ~ -c 21b IJ , 1JZ 0) F"5.lm iJtft~ ~ n Q. 

Fi::i,~ 9. E ~5i,B-@F~t: J: Q E-ffi@Fa5-C, t~;g.~mHtm7 7 '.7 ?('-O)ffiiJ!;,7 ::r / 1, :7 1-- t T Q. :t L, E iJ!K*Ji!t,t. G ti, t ntifmK*I t t,t. Q iJ>? 

>!Ji 5. F"5.lm 9t:B1.i,-c ftO);g.~mHlm77'.7??-0)ffif:B1.i,-c, {f:J&'.0)00~-iriJ! 
F,,--~-irc· JiJ Q J c: 1.,, -5 ~{lf:~11□ ~nti, (2) O)f§t'¥~!iES)j t ~{~~::t5mr: J: -:J -c!iE 
B)j-C~ Q. 

F"5f! 9 iJ!~;E'.1¥Jt: L, 0:a;E'.i¥Jt: L, 6fm~Tnti, 19591fPJ*O) E-ffi@Fa50)K*Ji! 
'I~ O)~~ tiic~ t: Mb -:J t:: t i§ ~ Q -c 21b 0 -5. 
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