463 361 ¥ ¥ R Vol.46, No.6
200341141 ACTA MATHEMATICA SINICA Nov., 2003

LRS- 0583-1431(2003)06-1225-08 SCERFRIRED: A

B 5E8{eIE

YRE

(EETY ¥R AKEER L 100022)
(E-mail: lxuepeng@263.net.cn)

w %

(BRWEAFHER EM 350007)
(E-mail: linshou@public.ndptt.fj.cn)

M E AXEETXT MCM THEERG P, HRT -MCM THE k3
EEEREN, BT -SH g BBANWEBLEE. TELZRE. MCMZEHEE
KT F, FEREASN;, EEATEEY, qTH (N FH, FMCMZRH) Z2xF
FF, TEE#EEE; WR X RAEK Gs XALKHEMN AT E -MCM =, Il X &
ktBEZE;, X RUREBMTRAWAEAGRAAE X Ll g BEBRX X FHET
HRHAEF 558 CHAENnew, 8 (Uper9(n2) N (Uyec 9(ny)) =0

Xg2iE MCM Z[H; k-MCM £fE; q &0
MR(2000) 843 54E20, 54E30
hESHE 0189.1

On Monotone Spaces and Metrization Theorems
Liang Xue PENG

(College of Applied Science, Beijing University of Technology, Beijing 100022, P. R. China)
(E-mail: lruepeng@263.net.cn)

Shou LIN

(Department of Mathematics, Fujian Normal University, Fuzhou 350007, P. R. China)
(E-mail: linshou@public.ndptt.fj.cn)

Abstract In this paper an open problem about the hereditary of MCM-spaces is an-
swered affirmatively, the condition which k~-MCM-spaces are k-semistratifiable spaces is
discussed, and some metrizable theorems are obtained by g-functions. The main results
are that MCM-spaces are hereditary with respect to F,-subspaces; g-spaces(wN-spaces,
k-MCM-spaces) are hereditary with respect to open and F,-subspaces in normal spaces;
a regular submesocompact k-MCM-space with a Gs-diagonal is k-semistratifiable; and
a space X is metrizable if and only if there is a g-function on X such that for any closed
set F' and compact set C in X, (U,cr9(n,2)) N (U,ec 9(n,y)) = 0 for some n € w if
FnCc=9.
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ATEUAE (ATEOE ) v LRI A S E BB A ESIH T skt Fokz)E. E3C (1] it
WT IV KRR, HSIAT RETHNTE (MCP) < 5 R B % (MCM) . &
/\MCP R AT HUF R, A MCM SRR EZE. £3C [1] Ui T IEM =S
Fh MCP MR XTI F, FEENRAER, F3EE TRME: EIEHSREIZEH MCM BT X
T F, 7= lﬁ]mﬁiﬁ’ﬁ@? ZIKSMEHBT MCM MK T F, FEMBRER, MR EAH TE
EWEE, FREEHE ZEIEA wN 23[R A5 1] B

MCM ﬁam%ﬁr%iﬁmrxgﬂﬁlﬁﬂ B =i B3 [3] X T B FMKFH, k8 =,
AIXNFfr g k6 A4 k-MCM 58], X2 H SR REE R, k2SR EETREY)
3 BT FE3r (8] MERI T BA Gs XALKIEN MCM Z[E 5 ESRRSMN 0. B
A~ k-MCM ZF[E) ] MCM SJd], 84 k RETRELESR, XE-4ETHRAE Gs XMALNIE
M) k-MCM ZS[ERG R k REER R, ASGER TEXR P ESEAEF RS EE s
EH.

K5 HEFENRGHEAMREESTH. Nagata ZS[] (B2 HE—AT4=0E) £ FEK
FRIE: FESE X EW g bGs, X X PE—HAE F, MR c ¢ F, WEFEN n € w, #15
g(n,z) N (Uyep 9(n,y)) = 0. ARSI (X, d) B, WRAE F FEE C AR, WAEA

n € N, fif}
(zLeJFBd(m/n)) N (yL6JCBd(y,1/n)> =0,

Hip By(z,1/n) = {2 € X : d(x,2) < 1/n}. BB FREM (+): FEZE X LI g ¥, X X
RIS F FIESE C, FFEREA n € w,

(Ustna)n(Ustnn)=o

zeF ‘ yeC
HAERTEEAVER (+), B TREAMR (+) KZSER Nagata 250, ASCHIR G — 57 RHIER
BAMWR (x) RS ERESEES, AMSRE TR [ e AL r S SRR .

HEGRH AR, SIA—BLAEFNLS: AXPFRSEHRERE T 4B RIREINE
H. N BrNIEEBHE o=Nu{0} mBEUE X WESE, 4 steU)=u{Ucl:zcU},
3t2(x:u) = U{U eU:UnN st(w,L{) # Q} = {An}nEw gl {Bn}new 72X “F’Wi%ﬁﬂ, ﬁﬂ%ﬁ*
Apn CBp, 2l (A,) 2 (By). T X WEHZ UMV, BUAVR{UNV UclU,VeV}) &
2% AzsEl X P BrA RS MERRIER. AR E ARE L [2,8).

1 %£F MCM 5 k-MCM =g

BX 1 MRGEET U, TR X B3 S0 BHRE51 (D)} e BRI —
FHF] U{D;)) = {U(n, {D;)}new, Wil
(1) %4 n € w, 4§ D, C Uln, {D;});



634 ZRE% RiRTRS R 1227

(2) Nyeo Uln, {D;}) = 0;

(3) W (Dn) X (En), M U({D;}) 2 U{E;}),

AR X AEAEAT V% (monotonically countably metacompact) 23[6), {H#74 MCM %14,

TR X 2

(2) Nnew U, {D;s}) =0,

JFR X A eT E {8 (monotonically countably paracompact) 25[8], {H#RHA MCP Z5[a].

THSTEE MCM ZREIKZIEAIXE ¢ MEOTE, XEWFR T NEETRWEEST . &
(X,T) B2¥ib=HE, e g:wx X =T & X LK g A, HE— = € g(n,z). XRFARY)
WHE— g(n+1,2) C g(n,z). WA, AXHH g £ g BEL

EX 2B EEsE X E g R

(B) EXNTH—necw, H ze€glny), WFEF (v} £ X PHERA;

(WN) FEXMTH— necw H gn,x) Ng(n,yn) # 0, MFF {y.} £ X FEEN;

(@) EXNTH—necw, § yn € g(n, ), WFEF {y.} £ X PHERA.

MR=W X A g BEGHIWESME (8), (wN) 8 (9), MFR X & 8 =0, wN ZH5 g =

BHEMIE MCM <], ¢ SEF wN SEEEEANE 3 (1] R TRRE: EERTEE
B, MCM ZEEXTH F, FRRRRERD? B 1 445 ) BE 6 E 2.

EE 1 ﬁﬂ% X & MCM =jg), W X #84 F, F=EHEE MCM Z5Ja].

IERR  7E3C (1] HERR T =B X & MCM MR BELAHR X & § T, TERFIE X Wi
™ F, 7% Iiﬂ%ﬁ 2. ik g B X EWEEN 2 KKt (8) B g k¥, U R X Hi9 F, &,
El] U= Un@u Fy, ﬁ*&‘“ F, % X E‘]Pﬁ%ﬁx%& F, C Fn+1

S F =0 B¢ :wxU-ST|UWMTF: WP ncw, U, FEE—H mcw, {HH
€ € Fpn\ Frno1, 2 ¢'(n,2) =Ung(n, )\ Frmq, W ¢ B U LK g BREL

THEHIE ¢ WREEX 2 F1) (6).

BN TFE—necw, Fred(ny) BheselU FEmecw, i ze€ Fp\ Fry. R
YEUNFm, W g'(n,y) N Frn = 0, A = & g'(n,y). B, B— 2n € Fin, T = € ¢'(n,yn) C
g(n,yn), B X £ B =W, FLUFH {vn} £ X PAEA HT Frn £ X K, TEFS
{yn} WERAE Fo U, BU & B ZE, Wi U & MCM %)

EHE 2 MR X BRIEMRK ¢ =E, N X W8N F, FEEHEBR ¢ =M.

AR O RZTR X MHFF, FE 20 =U,c, Bn, HPlE—E, B X B B X
MIERME, TR X MTTE Uo, 18 Eo C Uo C Up C O. £ U_y = 0. ARRIERT m € w RAT
—i<m, #H

U,_UE, cU cU;co.

BH X WAE U UE s CO, FE X WHE Unst, #8 UnUEns1 CUngr CUmyr CO.
MNFE—new, & F=U, WH E,CU,CF,CF2, CO. Wi O=U,e, Fn HE— F,
£ X M.
LgRX EHEERL2HEL (@ Mol €X g :wxO=>T|OWTF: XfE—=z €O,
F—ncw, ffBaecFy \Fy _,. TS d(n,z)=g(n,z)NF; , W ¢ & O LK g KHL
THAEH ¢ WRENL 2 PI%EME (). B TFE—new, E yn € ¢ (n,2), WE y. € Fy_.
BT ¢'(n,z) C g(n,z), TRFH {yu} &£ X PERA. XHT yo € Fr, B F,, & X HHE,
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W4 {y.} B ADTE F,, CO P L, O & g =L

5 1M X R wN 3 @B’J}Eﬁ%ﬁc% X J& MCP {fy ¢ =]

3138 20V B X RIEMK MCP 5[, W X WEAIF F, F=EE MCP %5H.

MER 2, 513 1 Ffl5 (3 2, B30T mf .

EE 3 ME X BIEMK oN =E, W X WM F, FEENRE wN 250,

EX 3P R TFARREWZR X HA k-MCM 258 {748 X FiY g R, A% X 1
55 {2} REHE C, BEXNTHEH— n € w, H gn,z,) N C # 0, MFEF {z.} £ X $HE
AL 30 [3] R k-MCM S[a1A k3 %5 [H).

THive k-MCM ZE[EIRPER, Soiliid e SIS | k-MCM 23[R FIFFAE.

EIE 4 XFTEE X, FREEHE S

(1) X 2 k-MCM =Z[a);

2) fFEEET U, Xt X Pl LATENBRBEMES] {D)}jc. HXINHFES) U({D;}) =
{U(n,{D;})}new, 13 TRRL:

i) T/ —new, H D, CUn,{D,;});
(i) X+ T X LB C, F7E m € w, {5 U(m,{D;}) N C = §;
(iif) R (D;) = (E;), M U{D;}) 2 U{E;D).

iEB )= ME—ze X knecw IR <n, X D}e) = {z}, HW D} (z) =0, M
{DHx)}jew & X KZTAZEWBBAES), £ g(n, o) =U(n,{D}(x)}), WMg:wxX - TRX
l g kﬁ%ﬁ ik C R X E‘J%% {:vn} 27X E’Jf?ﬁﬂﬁ?ﬁ&ﬁ?ﬁt~ ne w, <) g(n wn)ﬂC # 0.

ﬁ'J. EE (ii) mT4n, ﬁﬂi%/l\m €w, Ui?% U(m {F; })ﬂC 0 Tfﬁ g(m Tin) = U(m {Di"(xm)}) C
U(m, {F;}), TR g(m,zn)NC =0. FJFE. Bk, FH| {z.} & X FEEM.

(1)=(2) X {Dj}jew £ X MZATEKBRAES), EX U, {D;}) = U{g(n,z) : z €
Dy}, Bk {U(n, {D;}}ncw RWE (2) BIFTHF.

HEX 1 5¢8 4, B4 k-MCM F[aE MCM 23], FEiHE k-MCM ZS[B][f8 5 5.
B, E-MCM VR ML ).

EIE 5 R X RIEMK -MCM =W, W X W8N F, FREHEE &-MCM S

IERR ik U =8 X WFF F, #50H. AT X BERTE, i U = Uye, Fr, P8
~FREXMAERF. CF,,. BieFf=0 2g:oxX >T REBEEL 3K g &
B X wxU=>TUWTE: ME—ze X, FhEME-Fmecw, e\ Fuo, &
g (nz) =UNg(n,z)\Fp-1, W ¢ B U LH g KEL X U HEUE—RE C, MAENS m e w, i
i CCFy MEXNFA new BE g (n,z,)NC # 0, WE 2, € Frn. BIT ¢'(n,20) C g(n,20),
TR g(n,z,) N C #£ 0, NTTFPAY {2} £ X HERR o T en e Fn B F B X WAL, %
ceF, CU. BEIF2E U £ k-MCM 25

EX 4T IREE X FERR U w < 2X = T WRTRE&H-

(1) F = Npew Uln, F);

QR Cch=XFT8—ncw H U F)CU(n,F);

(3) % K £ X @RHH K F =0, WAL m e w, i K0 Um, F) =0,
FR X A k Y2250 (k-semistratifiable spaces).
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MR {Fi}ico Z5R X AT ENBRAES], HK E X WEE, WEED jk € w,
18 F, NK=0. £ X TR kR0, iFU:wx2X o7 He 4 PREE, Ry
i<j HT, HUG,F)CUGF), MAREA m € w, 18 Um, F;,) N K = 0. 4 i = max{m, ji},
W UG F)NK =0. B4 Un, {F;}) =Un, F,), W AU, {F:})} e R RE X 1 BFFES
ST X B k-MCM Z50H], BMgA k RS HE k-MCM 25, TS LEEE R MCM 28
W, MERTEAR—ER kRS B Kt MCM S A—ER k-MCM 534,

TFHHE k-MCM 2361 k 2558 &4

EX 50 % {Untnew BEE X WIFFEERFS), WEMNE—cc X #, A

{z} = m st(x,Un),
new
IR {Untnew & X ) Gs XALFS), B8 X ZRA Gs X ALK,
EX 66 WEAE X M —TTEE U, 3 X BOFBESEFH {Untnen, EBE U, 2
U H’Ji]ﬂ%ﬂﬁ X FL—BE C FHHEEEDN ne N, fFH5 {V e, : VN C # 0} <w, MR
R E =R ).
FEE 6 % X B AMCM ZjE. I X BEA Gs AL ENRHPETE, W X £k
RS H].
IERR & {Un}nen BZ X I Gs XALTFINHE— Uno A U, ik U =Uh. H
F X RENKPE=R, Btk U] FFAMAFTS) Viteny HR: X X ME—FHK C, A
ANJEN HHN €eVy :VNnC # 0} <w HXMFH i e N RfE—V € Vi, AR
/l\ Ueld, BV cU HRABEX m e N R~ i < m—1, EMET (Viljen. £
= (Nicm UIN iy jom Vis)s W UL, B—TEMAFFE {Vimjbjen TE: X X E—REC, 7%‘
%—J €N, BNV € Vn; : VNC # 0} <w, HXHME—i € N RAE—V € Vs, AR U € Uy,
'ff??fVCU IJ:C}%XH/J'{{ g’f% Xj‘:fﬁ m, nEN, E4 an(C)—{VEan VﬂC;é@}
#it
(| Wan(@) = [ Waa(O).
m,neN m;nEN
ERR BT U = Uy, FFE by € N, 18 Vi, (C) <w. a1 =1, ] C C Wa, (C) C
Wayp, (C). & a2 = a1+ by, TRE by € N, {15 [Va,s, (C)] < w. HHF a1 +b1 < az +bz, TR
SHE— V € Vags, (C), B U € Vi, (C), 18 V C U, i

C C UV, (C) T UVypp, (C) T UV, -

& a3 = az + by FAPEENF—n € N Bff—m < n BF am,bn € N HE:  am =
Am14bm_1, HH C CWa,p,.(C) C UVa,5.,.(C) T Wap b1 (C). L any1 = an+by,, NEFH
buy1 € N, 518 Ve, 10,0 (O < w. TR an+bn < angr +bngy, FEME—V € Vo, 10, (0),
HUEV, . (C),FHVCU. W CC UV, 6.,,(C) C UV, 16,.,(C) CTUV,,5.(C), I

CC () (Wartn(C)) = [ Wan (C).
ncEN neN
ﬂu% T e mm,neN Uvmn(C)v DllJ T c nneN(UVanbn(C))- X‘j‘{ﬂ‘f-_‘ V S Va,,bn(c), ﬁu% NS V?
W V) € Van(C), BB V. =V AV, C VL, Hh2<i<n EANTEHE—neN, &

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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[Vanb, (C)] < w, 1 Kénig 518 BF 54 Vi, € Voo, (O), 8 2 € Va1 C Viugn C Vi, TR
(Muen Va)NC #£0. &y € (Npen Va) NC, MFHE— n € N, 74 Un € U, 3V, C U, F
R’z € st(y,Us,), M
ze () stly,Ua,) = () sty Un) = {v},
neN neN

TR o=y, Iifi ¢ € C. Bt Npeny Wans, (C) =C.

B2 Vion({2}) 2 V(@) ik g1 Nx X » T £ X FWEEYL 3 19 g @¥ WAL
z€X KkneN, % gnz)=g1(nz) N (Nyjon(WVii(@), W g & X LK g sEL

AT HEHEERN, 3 ERERIEHPBEN an,bn, I8 cn = an +bn. X X BT %
FRneN gl V(nF)=U,cpgnc), WESV:Nx2X o T WREEY 4 W& 1)
(2 BCREXWERE HFNC=0. B#EXNE - neN, BV, F)NC #0, WHE 2, € F,
B gn,z,)NC £0. Wil gle, — 1,20, 1)NC #D. SMfE—me N, WM e, —1 <m < cpyr— 1,
W& @ = e,y 1. BHIE g(m, 2) NC # 0, NIHIFFF] {zm} £ X FERE =, Wz € F. B
x IFH {Tc,—1}nen B

Te,—1 € glen — 1, 2c,—1) CN{UVj5(zcr—1) 1t +J =cn}.

BT glcn—1,zc,—1)NC # 0, FTLL (WVij(2e, —1))NC # 0, i+j = c,. FHIL (U, 0, (2¢, -1))NC #
®> 3:% Te,—1 € Uvanbn (C) ﬁﬁé

Tepp1-1 € UVa7L+1bn+1 (C> - UVan+1bn+1(C) C Uvanbn (C)’

TR €Ny Wt (C)=C. X5 zc FFE HMAE meN, 5 V(m,F)NC =0, X
Rk R,

2 XTERLESE

fE3C [10] 5 [11] iR T H g M2 E R E e, 3 [11] Pl T X &rER S
M RBELFRAE X LK g sRE0H 2 TR &

() wE X FHFEs) {z.) WHTHE pe X, BE— 2. € 9(n,yn), WFF {y.} WELTF »;

M ME—Y CX knecw, HY CUyey9(ny).

7E3C [10] 5N T 25 E) CWBC B I#EE. HE X i) CWBC BT REE g:w x X —
PXNX MEE) BENE—rzce X fnew, Hoecglntl,z) Cglnz), H X FIF—FEU
RHAENFTEZHRENG— cc U, F ncw, §15 g(n,z) CU.

ANTEE MR e . MRESE X EETH {Gnlnce BREE— Guw 4
Gn, HXHME— 2z € X, {st(x,Gn)}necw & = £ X PRI (local weak bases), MK {Gy tnew
X M5RIT. fFESRFREERASA RSN (W3 [12]). X TFHENBSTS I 2]
fIENY 1.6.11.

513 34 %) X AEEBNAEAGREE X BBEF {Golnew, HBX TH— 2
X, {st*(2,Gn) Inecw F = 7E X HRERFE.

EIE 7T FN X TEBHNRRBERMRAE X B CWBC B g:wx X - P(X) HE
TR &

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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O R X FRYFH) {z.} WHTF S 2, BE— zn € 9(n, yn), WFH] {yn} W T =;
) ¥HME—ACX Enew H ACUyea9(n o).
iERl RGN X TFE— e X knew, 4

h(nvx) = g(n,:c) \ {y rT g(nvy)}'

BT

{y:zdglny)} CU{g(n,y):z &gy},

Ll z € h(n,z). TR —new, 2 G, ={h(n,z):z€ X}.
— T, AT 2 € X, {h(n,2)}ncw B = £ X MRHEE ¥ X T U WE (T
—zeU, BEAN necw, i h(n,z) CU. BT

h(n,z) = g(n,z) \ {y : = & g(n, y)} = g(n,z) N (X \ {y : = & g(n,y)}),

H {g(n,2)}new £ = £ X MRHGE Hit, Amew, #fm>nH

g(m,z) C g(n,z) N (X \{y: = & g(n,y)}) = h(n, z),

Wil U & X MHE. 55—l & U B X MAE, WXHE— 2 € U, BEA n € w, {15
z € g(n,z) CU, T h(n,z) C g(n,z), T z € h(n,z) CU. FHM {h(n,2)}new &z &£ X HHY
JRTREsEE.

HU R X LR z e U, MIFEES m € w, 1§18 st?(2,6,,) CU. BN, SFHH n€w,
A st?(z,Gn) N (X\U) # 0, TREE X FHFTF {yn} M {2}, 675

z € h(n,yn), h(n,ys) Nh(n,z,) £ 0

H h(n, z2,)N(X\U) # 0. 2wy € h(n,z,)(X\U). HTF z € g(n,yn), BTLL z € g(n,yn), MITF

ﬁlj {yn} [’&ﬁﬂ: x. RHH:F h(n> yn)ﬂh(m Zn) 75 (bv A\7\ Up € h(”v yn)mh(n7 zn)7 m’Jﬁ Yn € g(n» 'u'n)v

BTRFS {un} BT o BHT un € h(n, 20) C g(n, 2,), TR un € g(n, 2,), BILFFFY {2} W
WT x. BRI wn € h(n, 2,), BT 20 € g(n, wn), BAFF] {wn} WHT =z, TREHR zc X\ U,
FiE. HEAEAS mew, 5 st?(2,Gm) CU.
EEUHZ, g —ze X, {st(m, gn)}nEw 1 {stz(a:, gn)}new BWE o fF X PRERERE.
513 3, X ZuEEASE.
EIE 8 XTEME (X, T), Pk LEN:
(1) 78 X B g B EX X PEBEFHRHIHAE F S&EE C, AR ncw, #15
(Ua:EF g(n,x)) N (UyEC g(n,y)) = 0.
(2) AR U wx 2% > T BRI F e 2%, FTFREM ML
() XfFRH—new, H FcCU(nF),
(i) Fi C B = XA n€w, H Uln, Fy) CU(n, Fy);
(i) 5 CRERXKWEEHCNF =0, EH mew, {515 U(m, F)nU(m,C) = 8.
(3) HIERBL V :w x T = 2X WsHE— O € T, H PR FMHML:
(i) X FH— necw, H F(n,0)C O;

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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(ii) 01 C Oy = MFEW n€w, H F(n,01) C F(n,0s);
(i) F C £ X MEHEH CC O, N mew, i Fm,O)UF(m, X \C)=X.

(4) 7 X BB g B R INEE— g(n,2.) Ng(n,yn) # 0 HFPS {2} BT =, MY

(5) X RnEEA=E.

R (1)e(2) & g BASH X EME (D) M g R, WEBK new Ml Fe2X, BX
Un, F) = Uper 9(n, z), MU wx2X 5> THRE Q). RZ, HU :wx2X 5 TR (2), €%
grwx X = T, #5458 — g(n,z) =U(n,{z}), W g B X LK g REHWLZ (1)

(2)=(3) R U - wx2X > THE 2), EXEHV :wxT 2%, 38— V(n,0) =
X\U(nX\O), MEH V e 3). K&, WHEE V : wxT — 2% #E (3), &K%
Uiwx2¥ > T, 38— U, F) = X \V(n, X\ F), WEH U %L (2).

(=4) it X L/ g REOEE (1), & X PHFH {z.} M {yn}, FHE— g(n,z.) 0
g(nyn) # 0 B {xn} WET = IR {y.} AEE =, WH = 76 X SRV # {y.}
BT FH {yns }, FHEFE— yn, e X\V. it F=X\V,C={2, €V :inewlU{z}, M| F,C
AR X MHEMEEH FNC=0. 1 (1), H n € w, 1§18

< U g(n,y)> n (zLQJCg(n,z)> = 0.

yEF

W, A kew, EH
g(nk’mﬂk)ng(nkvynk) =0

FIE, #(4) BT

(9)=(5) 1 (4), X B3 N FESH v 2508 19 R [10) FiEsl 4.4 774 X Rl
FE AL,

(5)=(1) ZEBRE). EHUEE.

2 % X ™
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