
627�64< _ � � ~ 0 : ( Vol.27, No.4

20076117 JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION Nov., 2007s�NX: 1000-341X(2007)04-0738-05 svOle� AW~k MCP a[�kQa[� � �
(�{S�*
#'^�
5��{ 100022)

(E-mail: pengliangxue@bjut.edu.cn)� z: �t!G�/�B2���q�H �a2�QN7�w0J�"f0qJ MCP �q/J��q��tH�h'�=��q�24o4k/��e��E�jf0/4*�q�2Vz�V\R: MCM �q	 k-MCM �q	 q- �q	 k- Æ��q	J MCP �q	J��q�
MSC(2000): 54E20; 54E30�qTb: O189.1

1 } y�℄Fz (�℄Æz) ��&�wp
h17s�h 1��;�D	^�9s� [1] Fg&���;1+9�D�� F�+9�℄Fz (MCP) 
p.+9�℄Æz (MCM) 
p�.P MCP 
pU�℄Fz
p�.P MCM 
pU�℄Æz
p�9s� [2] Fv/g&�
k-MCM 
p�mQ(s� [1] � [2] . [3] v/A/ MCM 
p. k-MCM 
p��( g Y℄	^�(s� [4]–[7] v/A/��
p� k- �
p��
p�=��& g Y℄	^�O (X, T ) Uo;
p�!Y℄ g : ω × X → T U X K1 g Y℄�H.� x ∈ g(n, x), �EO.� g(n + 1, x) ⊂ g(n, x). E�i�`2��s�& g �T g Y℄��s�U( g Y℄1�m�D	^��%��
pÆie/.3)
pÆ1Uy�p�\D�� F��6;\k[��sFd&1
p=U*L T1 I��D1o;
p�d&.1$L�U�	*L� N �T?>℄h� ω = N ∪ {0}. H {An}n∈ω \ {Bn}n∈ω U X F�h �EX.� An ⊂ Bn, kp (An) � (Bn). $ 2X p
p X F1d)G
�hT#1M�r;�1[1ts� [8] . [9].

2 j MCP `ZS{ 1
[1] EX)9I U , �,
p X 1C�wp
h17s�h {Dj}j∈ω =�"��h U({Dj}) = {U(n, {Dj})}n∈ω *L�

(1) �.� n ∈ ω ) Dn ⊂ U(n, {Dj});

(2)
⋂

n∈ω U(n, {Dj}) = ∅;

(3) EX (Dn) � (En), : U({Dj}) � U({Ej}),:! X p+9�℄Æz (monotonically countably metacompact) 
p�r!p MCM 
p�EXROlu (2), X *L� ⋂
n∈ω U(n, {Dj}) = ∅, :! X p+9�℄Fz (monotoni-

cally countably paracompact)
p�r!p MCP
p�9K\;�F��? U(n+1, {Dj}) ⊂

U(n, {Dj}).mUih: 2005-12-05; ℄nih: 2006-07-03Y^xg: �|VKB��fy (1062002).
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[1] �%
p X K1 g Y℄�D�

(β) H�,.� n ∈ ω ) x ∈ g(n, yn), :� {yn} 9 X F)�8�
(ωN) H�,.� n ∈ ω ) g(n, x) ∩ g(n, yn) 6= ∅, :� {yn} 9 X F)�8�
(q) H�,.� n ∈ ω ) yn ∈ g(n, x), :� {yn} 9 X F)�8�EX
p X ) g Y℄I�*Llu (β) � (ωN)  (q), :I�! X U β- 
p� ωN - 
p

q- 
p�s� [1]�2� MCM
p. β-
p3n�EX� β-
p;�F1 xb#)�81� �v/v)E|1;��S{ 3 
p X KEX) g Y℄�)E|�D�H�,.� n ∈ ω ) xn ∈ g(n, yn), >� {xn} 9 X F)�8�:� {yn} 9 X F�)�8�:!
p X UI MCP 
p�=F gp X 1I MCP Y℄�S{ 4
[2] 
p X KEX) g Y℄�)E|�D�� X F1C�� {xn} izh C, H�C� n ∈ ω, =) g(n, xn) ∩ C 6= ∅, :� {xn} 9 X F�)�8�:!
p X U k-MCM
p�=F g p X 1 k-MCM Y℄�(;��A.PI MCP 
pU k-MCM 
p�|1v`2 MCP 
pUI MCP 
p�S 1 X Uo;
p�:|\lu3n�

(1) X UI MCP 
p�
(2) 
p X K) g Y℄*L��C�wp
h17s�h {Fn}n∈ω, H�,.� n ∈ ω) xn ∈ ∪{g(n, y) : y ∈ Fn}, :� {xn} 9 X F-)�8�
(3) )9I U , � X F.�wp
h17s�h {Dj}j∈ω =�"�h U({Dj}) =

{U(n, {Dj})}n∈ω S0|\#��
(I). �,.� n ∈ ω ) Dn ⊂ U(n, {Dj});

(II). � n ∈ ω, H xn ∈ U(n, {Dj}), :� {xn} -)�8�
(III). EX (Dj) � (Ej), : U({Dj}) � U({Ej}) (v/! U U X 1I MCP I).�f (1)⇒ (2). � X F.�wp
h17s�h {Fn}n∈ω, H�,.� n ∈ ω )

xn ∈ ∪{g(n, y) : y ∈ Fn}, :)9 yn ∈ Fn, S0 xn ∈ g(n, yn). H� {xn} )�8�(, g UI MCP Y℄�:� {yn} 9 X F�)�8�<. ⋂
{Fn : n ∈ ω} = ∅ +A�

(2)⇒(3). ~A�
(3)⇒ (1). �C� x ∈ X , {x} U�h�� n ∈ ω, EX j ≤ n, ;� Dn

j (x) = {x}, K:
Dn

j (x) = ∅, : {Dn
j (x)}j∈ω U X 1wp
h17s�h �$ g(n, x) = U(n, {Dn

j (x)}), :
g : ω × X → T U X K1 g Y℄�$ yn ∈ g(n, xn), > {yn} U X 1)�81� �mH� 
{xn}9 X F-)�8�$ Fn = {xm : m ≥ n},: {Fn}n∈ω U X Fwp
h17s�h ��, m ≤ n, ) xn ∈ Fm. �'h Dn

j (xn) � (Fj). <� g(n, xn) = U(n, (Dn
j (xn)) ⊂ U(n, (Fj)).,U) yn ∈ U(n, (Fj)). ( (II) �A�� {yn} 9 X F-)�8�+A��'� {xn} 9 XF)�8�<� (1) #�� 2rd 1 .P MCP 
pUI MCP 
p�(n& 1 is� [1] . [2] �0� ωN - 
p ⇒ MCP ⇒ I MCP ⇒ k-MCM ⇒ MCM.|1v/v`2 MCM6⇒ k-MCM, I MCP 6⇒ MCP.| 1 5��℄1 k-MCM 
pU ωN - 
p�
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 � } / 9 ' 27��f $ g U k-MCM Y℄� X U5��℄
p��EO {g(n, x) : n ∈ ω} �U8 x 1#2d�H g(n, yn)∩ g(n, x) 6= ∅, $ zn ∈ g(n, yn) ∩ g(n, x), :� {zn} W�,8 x, (, g U
k-MCM Y℄��'� {yn} 9 X F)�8�<� X U ωN - 
p�of 1 MCM 6⇒ k-MCM.PMoore
p=U�
p�B�
pUMCM
p��'.PMoore
p=UMCM
p�EX Y U��>� Moore 
p�: Y �;�U k-MCM 
p�mH Y U k-MCM 
p�:( � 1 A Y U MCP 
p�B MCP 1 Moore 
p�>�_ [1], +A��' Y �U
k-MCM 
p�p�`2I MCP 6⇒ MCP, v/X}�E|;��S 2 I MCP 
p1�$L�UI MCP 
p��f $ f : X → Y U�$L�>X UIMCP
p�|� Y UIMCP
p�(;� 1,$
U UX 1IMCPI�$ {Fn}n∈ω U Y Fwp
h17s�h �v/;� V (m, (Fn)n∈ω) =

Y \ f(X \ U(m, (f−1(Fn))n∈ω)), : V (m, (Fn)n∈ω) �, Y , > Fm ⊂ V (m, (Fn)n∈ω). �C�
ym ∈ V (m, (Fn)n∈ω), : f−1(ym) ⊂ U(m, (f−1(Fn))n∈ω). � xm ∈ f−1(ym), mH� {ym} 9
Y F)�8�:( f U�$L�A�� {xm} 9 X F)�8�<. U U X 1I MCP I+A��' V U Y 1I MCP I�of 2 (s� [1] F1� 15 A/ MCP 
p1����;U MCP 
p��'8(;�
2 A�I MCP 6⇒ MCP.up 1 k-MCM 
pUI MCP 
p)
�&s� [6] F!Y1DC����2E|x&�S 3 H f : X → Y U�$L�> X UI MCP 
p�:� Y F1C���℄zh C,�;) X F1�℄zh B, S0 f(B) = C.�f $ g U X 1I MCPY℄�C U Y 1��℄zIh��C� y ∈ C,� xy ∈ f−1(y),�$ A = {xy : y ∈ C}, :) f(A) = C. $ B = A. �, A F1C�� {xn}, H*L-
n 6= m Q�) xn 6= xm, : {f(xn)} 9 C F)�8�B f U�$L��'� {xn} 9 X F�)�8��,� {yn}, H yn ∈ B \ A, � xn ∈ g(n, yn) ∩ A. (,� {xn} 9 X F)�8�B g +UI MCP Y℄��'� {yn} 9 X F)�8�<�� B F1C�� =)�8��' B U X F1�℄zh�>) f(B) = f(A) = f(A) = C = C.S{ 5

[9] (X, T ) Uo;
p�EX
p X )9I U : ω × 2X → T *L|\lu�
(1) F ⊂ U(n, F );

(2) F1 ⊂ F2 ⇒ �,.� n ∈ ω ) U(n, F1) ⊂ U(n, F2),H F =
⋂

n∈ω U(n, F ), :! X p�
p�H F =
⋂

n∈ω U(n, F ), :! X p�
p�H K U
X 1zh> K ∩ F = ∅, :)5P m ∈ ω S0 K ∩ U(m, F ) = ∅, :! X p k- �
p�s� [6] . [10] �2�?: k- �
p1��U k- �
p�(;� 3 i!1�2DC℄D�0.E|1;��S 4 H X UI MCP 1 k- �
p�> f : X → Y U�$L�: Y �U k- �
p��f X UI MCP 1 k- �
p��' X F1�℄zhUzh�(;� 3 A� Y F1C�zh=U X F5zh1��EX U U X 1 k- �I�:�C� F ∈ 2Y , v/$
V (n, F ) = Y \ f(X \ U(n, f−1(F ))). ℄D��2 V U Y 1 k- �I�
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pUI MCP 
p)
s� [1] �2� X U ωN - 
p1%�luU X p MCP 1 q- 
p�Bv/)E|;��S 5 X U ωN - 
p1%�luU X pI MCP 1 q- 
p��f C��2I MCP 1 q- 
pU ωN -
p�$ g1 UI MCP Y℄�g2 U q-Y℄�$
g(n, x) = g1(n, x)∩g2(n, x). H g(n, yn)∩g(n, x) 6= ∅,� zn ∈ g(n, yn)∩g(n, x), : zn ∈ g2(n, x),<�� {zn} )�8�(, zn ∈ g1(n, yn), >� {zn} )�8� g1 UI MCP Y℄�<�� {yn} )�8��' X U ωN - 
p�| 2

[7] X U k- �
p3n, X )9 g Y℄*L�H xn ∈ g(n, yn), n ∈ ω, >� 
{xn} W�,8 x, :� {yn} �W�. x.�P℄JA1ujU�EX�K\ �F1W�,8 xMp)�8 x, <�1
pÆv)R,i8
S{ 6 H X F)9 g Y℄*L�

(1) {x} =
⋂

n∈ω g(n, x);

(2) H xn ∈ g(n, yn), n ∈ ω, >� {xn} 9 X F)�8 x, :� {yn} �)�8 x, :!
p X UI�
p�! g p X 1I�Y℄�S 6 .PI�
pU k- �
p��f $ g U X 1I�Y℄�� n ∈ ω, xn ∈ g(n, yn) >� {xn} W�,8 x. ,U� {yn} )�8 x. �,� {yn} 1C�I {ynk
}, �EO nk < nk+1. xnk

∈ g(nk, ynk
), � 

{xnk
} �W�,8 x. �,C� k ∈ ω, m ∈ ω, H nk < m ≤ nk+1, $ x′

m = xnk+1
, y′

m = ynk+1
.

x′

m ∈ g(nk+1, ynk+1
) ⊂ g(m, ynk+1

) = g(m, y′

m). (,� {x′

m} )�8 x, <�� {y′

m} �)�8 x. �'� {yn} 1C�I 9 X F)�8 x, ,U� {yn} 9 X FW�,8 x, �'
X U k- �
p�p�`2I�
p.�
p1Uy�v/}��I�
p13n3j�S 7 X Uo;
p�:|\Uy3n�

(1) X UI�
p�
(2) X F)9I U : ω × 2X → T , S0

(I). �,.� n ∈ ω, ) Fn ⊂ U(n, F );

(II). EX F1, F2 ⊂ 2X , >) F1 ⊂ F2, : U(n, F1) ⊂ U(n, F2);

(III). �,.� n ∈ ω, H xn ∈ U(n, F ), :� {xn} 9 X \ F F-)�8��f (1) ⇒ (2). gpI�Y℄�$ U(n, F ) = ∪{g(n, x) : x ∈ F},: U(n, F )*L (I)–(III).

(2) ⇒ (1). {x} U�h�$ U(n, {x}) = g(n, x). H y ∈ ∩{g(n, x) : n ∈ ω}, : y ∈

∩{U(n, {x}) : n ∈ ω}. mH y 6= x, $ yn = y, n ∈ ω, <�� {yn}9 X \ {x})�8 y, .�A
(III) +A��' ∩{g(n, x) : n ∈ ω} = {x}. H xn ∈ g(n, yn), n ∈ ω, >� {xn} 9 X F)�8
x, |�� {yn} �)�8 x. mH x �U� {yn} 1�8��EO�d) n ∈ ω, x 6= yn. <� x 6∈ {yn : n ∈ ω} = A, B xn ∈ g(n, yn) ⊂ U(n, A), <� xn ∈ U(n, A). ( (2) A�� {xn}9 X \ A F-)�8�B x 6∈ A, <�8 x �U� {xn} 1�8�+A��'� {yn} �)�8 x, X UI�
p�(K\;�i�
p1;��0��
p ⇒ I�
p ⇒ k- �
p ⇒ �
p�v/A/�
p.�
p���$L�$�s� [6] . [10] �2�?: k- �
p1��U k- �
p�|1v/�%I�
p1���
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 � } / 9 ' 27�S 8 I�
p1��UI�
p��f X UI�
p�> f : X → Y U�$L�|� Y �UI�
p� X F)9I�I U : ω × 2X → T *L;� 7 F (2) 1lu��, Y F1C�G
�h F , : f−1(F ) �,
X . �, n ∈ ω, ;� V (n, F ) = Y \ f(X \ U(n, f−1(F ))), : V (n, F ) �, Y , > F ⊂ V (n, F ).�C� yn ∈ V (n, F ), : f−1(yn) ⊂ U(n, F ). � xn ∈ f−1(yn), mH� {yn} 9 Y \ F F)�8�:( f U�$L�A�� {xn} 9 X \ f−1(F ) F)�8�<. U U X F1I�I+A��' V U Y 1I�I�(;�℄D�A/.PI� q- 
pU5��℄
p�B5��℄1 k- �
pU Nagata
p��'I� q- 
pU Nagata 
p�up 3 k- � q- 
pU Nagata 
p)
up 4 k- �
pUI�
p)
up 5 I�
pU�
p)
up 6 I�
p�)�℄g�D)
up 7 I� T2 
pa)R,RZ1I��D
up 8 I�
p1C��LO U , UK)9�l{� {Vn}n∈ω, S0� X FC�zh C,=)9 n ∈ ω S0 ord(C,Vn) < ω (=F ord(C,V) = |{V : V ∩ C 6= ∅, V ∈ V}|)?P_tw�
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On Weak MCP Spaces and Weak Stratifiable Spaces

PENG Liang-xue
(College of Applied Science, Beijing University of Technology, Beijing 100022, China )

Abstract: In this note, we introduce two new classes of spaces, called weak MCP spaces and weak
stratifiable spaces, respectively. The properties of the two new classes of spaces are discussed in this
note. Finally, we list the relationship of some known spaces and also raise some questions concerning
the two new classes of spaces.

Key words: MCM space; k-MCM space; q-space; k-semistratifiable space; weak MCP space; weak
stratifiable space.


