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Abstract In this paper the structures of sequence-covering compact images of locally
separable metric spaces are investigated by uniform covers, the main results are that
(1) a space is a sequence-covering compact image of a locally separable metric space if
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��d�Ap����TI���z��seZ���� Arhangel’skǐı [1] ��

�dl “�A�d” �����y����d s �p�v����K����z��J�
I���V��r��nM [2−6]. �xG����Au��y����d�q�p (gd
[3, 5, 7–9]), ��D��eZI [7]: �QE�y����d�q�p�D “� ” ��
��T��� 1966 !� Arhangel’skǐı [1] � z!"W�d�T��d��q�p�
��u�!I�J#�d"#�$w��$ Alexandroff [10] �t�"���%&�&�
��' [7, 11−15]. Y !�%M"(&# [15] �$�iPnM�

nU 1 %�d X, iP'h&c�
(1) X I�d�x(��q�p�
(2) X z!" sn a�
(3) X z!$�!m sn ��x(F'��ta�
nU 2 %�d X, iP'h&c�
(1) X I�d�x(����q�p�
(2) X z!")W�
(3) X Iz!" sn a�x(d�
*P�+���d�q�p�$w��"��ID()RJ�,S! �*-�I

��+.DS�/�eZI�y����d�x(��� (�) q�pI,&c� (x(
d,) z!$ cosmic )dF'�" sn a (gd [16, eZ 5.1.19])? -d0.!U/��
eZ�'b�DnM�D* �f�++�d X Iy����d�x(����q

�p0,s0 X I�d�x(���q�p, X Iy� cosmic d�

1 kgFmMoV
-d�V!d1I,- T1 ���A2.1y2NQ�rc.#�O/23gd [16] O

[17]. U0r.#�
B�A f : X → Y . f 4bq�A��M%3 y ∈ Y , f−1(y) Iq�� f 4bx(���

A [18], �M4E Y ��K5x( {yn}, 5� X ��K5x( {xn}, G�3 xn ∈ f−1(yn); f

4b 1 x(���A [8], �M%�3 y ∈ Y , 5� x ∈ f−1(y), G�4E Y �K5� y �x(

{yn}, 5� X �K5� x �x( {xn} 213 xn ∈ f−1(yn). 2v36�.#��d*
�x(���q�AI 1 x(���A [8].

B P Id X �)Z� P 4b� x � X ��x(64��M4E X �K5�� x �x

( {xn}, {xn} 5� P , 75� m ∈ N , G� {x} ∪ {xn : n ≥ m} ⊂ P ; P 4b X �x(�Z�

�M P I P �3�� X ��x(64� X 4bx(d [19], �M X �3x(�ZI
X ��Z�

B P =
⋃

x∈XPx Id X ����21iP'h (a) O (b): %�3 x ∈ X,
(a) Px I� x � X ��a�
(b) �M U, V ∈Px, 5� W ∈Px, G� W ⊂ U ∩ V .
P 4b X �)W [1], �M4E G ⊂ X, G I X ��Z0,s0%�3 x ∈ G, 5�

P ∈Px, G� P ⊂ G; P 4b X � sn a [8], �M%�3 x ∈ X, Px ��36I x � X

��x(64�
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d X 4b cosmic d [20], �M X z!�Qa�2v36�d X I cosmic d0,
s0 X I���d��p [20].

B P Id X ���� P 4b X � sn �� [8], �M P �36I X �9��x(
64�,%� x ∈ X, 5� x � X ��x(64 P ∈P; P 4b X � so �� [8], �M P �
36I X �x(�Z� P 4b X �"�� [10], �M4E (P)x = {P ∈ P : x ∈ P} �
�Qgm); P ′, P ′ I x � X ��a� P 4b" sn a (")W), �M P =I X �

"��<I X � sn a ()W).
B {Pn} Id X ���x(� {Pn} 4b X ��ta [15], �M%�3 x ∈ X,

{st (x,Pn) : n ∈ N} I x � X ��a�:=>+� {Pn} I X ��ta0,s0%�3
x ∈ X �> x ∈ Pn ∈Pn, {Pn : n ∈ N} I x � X ��a�

jE��D�"�
nU 3 %�d X, iP??';�
(1)�M {Pn}I$X ��!m sn��x(F'��ta�- ⋃

n∈NPnIX�" sn a�
(2) �M P I X �" sn a�-5�$ X ��!m sn ��x(F'��ta {Pn},

G� P =
⋃

n∈N Pn.
sZ �3gd [15, ." 1] �++�++�<�
nU 4 Bd X z!�!m�� {Xα}α∈Λ, G�3 Xα z!�Q,�!m��x(

{Pα,n}. �MiP'h (a), (b) ';�- X Iy����d� 1 x(��q�p�
(a) {Pn} I X ��ta���3 Pn =

⋃
α∈ΛPα,n;

(b)%�3 x∈X, 5� α∈Λ, G�%3 n∈N , 5�Pα,n �6I x� X��x(64�
sZ %�3 α ∈ Λ, n ∈ ω, @

Pα, 0 = {Xα}, Pα,n = {Pβ : β ∈ Aα,n}, n ∈ N,

An =
⋃

α∈Λ

Aα,n, Pn =
⋃

α∈Λ

Pα,n = {Pβ : β ∈ An},

-3 Aα,n I�Q��, {Pn}n∈ω I X ��!m��x(�@D�v���b. {An}n∈ω

I==@k��3 An GB>?���@

Z=
{

b=(βn)∈
∏
n∈ω

An :5�α∈Λ, G�3Pβn∈Pα,n, , {Pβn : n∈ω}I9D xb �X ��a
}

,

- Z I�)d�:=>+$ f(b) = xb .#� f : Z → X I�A�f�sw++ Z Iy�

��d�> f I 1 x(���q�A�
ER 1 Z Iy�����

B b = (βn) ∈ Z, -5� α ∈ Λ, G� Pβ0 ∈ Pα,0 = {Xα}. @ Zb = {c = (γn) ∈ Z :
γ0 = β0}. k/� b ∈ Zb , Zb I Z ��)Z�B c = (γn) ∈ Zb. %�3 n ∈ ω, Xb
Pγ0 = Pβ0 = Xα ∈Pα,0, Pγn ∈Pα,n = {Pβ : β ∈ Aα,n}, V� γn ∈ Aα,n, �� c ∈ ∏

n∈ω Aα,n.
�x++� Zb ⊂

∏
n∈ω Aα,n. �[$3 Aα,n I�Q>?)d�XH Zb I����H Z I

y�����

ER 2 f Iq��

%�3 x ∈ X, @ Λ′ = {α ∈ Λ : x ∈ Xα}. %�3 α ∈ Λ′, @ Bα,n = {β ∈ Aα,n : x ∈
Pβ}, - Bα,n I!m��V� K =

⋃
α∈ Λ′(

∏
n∈ω Bα,n) I

∏
n∈ω An �q)Z�
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i+ f−1(x) = K.
B b ∈ K, -5� α ∈ Λ′, G� b = (βn) ∈ ∏

n∈ω Bα,n. $ (a) > x ∈ Pβn ∈ Pα,n, @
E {Pβn : n ∈ ω} I x � X ��a�XH b ∈ f−1(x). �\ K ⊂ f−1(x). F+.�B
b = (βn) ∈ f−1(x), - f(b) = x ,5� α ∈ Λ′, G�3 Pβn ∈Pα,n , {Pβn : n ∈ ω} I x �
X ��a�V�3 βn ∈ Bα,n, XH b ∈ ∏

n∈ω Bα,n ⊂ K. �\ f−1(x) ⊂ K.
ER 3 f I 1 x(����
B x ∈ X. $ (b), %3 n ∈ N , 5� α ∈ Λ, G� Pα,n �9D6 Pαn I x � X ��

x(64�@ α0 = α, z = (αn)n∈ω, - z ∈ f−1(x). B {xk} I X �K5�� x �x(�[

S = {xk : k ∈ N}. %3 n ∈ N , �M xk ∈ Pαn , H βk,n = αn; ,-H βk,n = αk,n ∈ An, ��
xk ∈ Pαk,n

. @ zk = (βk,n)n∈ω, ��3 βk,0 = α. $ (a), k/ zk ∈ f−1(xk).
B U I z �Yd�)d Z ��W-�64�-5� m ∈ N , G�

U =
(( ∏

n≤m

{αn}
)
×

( ∏
n>m

An

))
∩ Z.

Xb%3 1 ≤ n ≤ m, S 5� Pαn , V�5� k0 ∈ N , G�0 k > k0 , 1 ≤ n ≤ m E�

xk ∈ Pαn , V� βk,n = αn. :=]�0 k > k0 E� zk ∈ U , V� {zk} K5� z. �x++� f

I 1 x(���A�+^�
nU 5 B P I cosmic d X ���Q)Z;��M P �36I X �9��x(

64�- P I�Q��
sZ Xb X I cosmic d�$d [8, W# 2.6], 5� X ��Q)Z D, G�% X ��3

��5� D ��x(G�� X ��x(K5����$�%�3 P ∈P, 5� x ∈ X,
G� P I x � X ��x(64��\5� D �x( {xn} K5� x. Xb P I x � X ��
x(64� P ∩ D �= ∅, V�

P = {P ∈P : P ∩ D �= ∅},

�� P I�Q��+^�

2 wjFV
i.I-d�]�."�W[P�y����dx(��q�p����T�
EU %�d X, iP'h&c�
(1) X Iy����d�x(��q�p�
(2) X z!$�!m sn ��x(F'��ta�����$ cosmic )d_'�
(3) X z!$ cosmic )d_'�" sn a�
sZ $�" 3, (2) ⇔ (3), XHf�`w++ (1) ⇔ (2).
(1) ⇒ (2) B f : Z → X x(��q�A� Z Iy����d�%3 n ∈ N , B Bn

I Z �$��)d_'�y�!m���,ah {B(z, 1/2n)}z∈Z . @

Pn = {f(B) : B ∈ Bn , f(B) I X �9� x �x(64}.

Xb f Iq��V� Pn I$ X � cosmic )d_'��!mZ;�$d [8, ." 4.4],
f I 1 x(���A�V�%3 x ∈ X, 5� z ∈ f−1(x), G�4EK5� x �x( {xn}, 5
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� Z �K5� z �x( {zn} 213 zn ∈ f−1(xn). \ B ∈ Bn, G� z ∈ B. :=>+ f(B)
I x � X ��x(64�7 f(B) ∈Pn. �\ Pn I sn ���i+ {Pn} I X ��ta�

B x ∈ U , U I X ��)Z�Xb f Iq��V�5� n ∈ N , G� B(f−1(x), 1/n) ⊂
f−1(U), ��

st (f−1(x),Bn) ⊂ B(f−1(x), 1/n) ⊂ f−1(U).

XH
st (x,Pn) ⊂ f(st (f−1(x),Bn)) ⊂ U.

�x++� {st (x,Pn)}n∈N I x � X ��a�7 {Pn} I X ��ta�

(2) ⇒ (1) B {P ′
n} I X �$�!m sn ��x(F'��ta�����$ cosmic )

d_'�f�sw++ X 21�" 4 �'h�@ P ′
1 = {Xα}α∈Λ, - {Xα}α∈Λ I X ��!m

���%3 α ∈ Λ, n ∈ N , @

Pα,n = {P ∩ Xα : P ∈P ′
n ,5� x ∈ Xα, G� P I x � X��x(64}.

$�" 5, Pα,n I Xα ��Q,�!m���@ Pn =
⋃

α∈ΛPα,n.
(a) k/� {Pn} I X ��ta�

(b) B x ∈ X. Xb P ′
1 I X � sn ���V�5� α ∈ Λ, G� Xα I x � X ��x(

64�%�3 n ∈ N , Xb P ′
n I X � sn ���5� P ∈P ′

n, G� P I x � X ��x(
64�- Pα,n �6 P ∩ Xα I x � X ��x(64�+^�

'b*P."�D* �f�X#y����d�x(��q�p��ovO�v�
bX 1 d X Iy����d�x(��q�p0,s0 X z!$ cosmic )d

_'� so ��O" sn a�
sZ �M X Iy����d�x(��q�p�-$d [8, ." 3.4], X z!$

cosmic )d_'� so ���<$."� X z!" sn a�
n_!�b.d X z!$ cosmic )d_'� so ��O" sn a�B S I$ X �

cosmic )d_'� so ��� P I X �" sn a�@ P ′ = {P ∈ P : 5� S ∈ S , G�
P ⊂ S}, - P ′ I X �a�HF*�B x ∈ U , U I X ��)Z�\ S ∈ S , G x ∈ S. k
/� U ∩ S I x � X ��x(64�$�" 3, P =

⋃
n∈N Pn, �� {Pn} I$ X ��!m

sn ��x(F'��ta�%�3 n ∈ N , \ Pn ∈Pn, G� Pn I x � X ��x(64�
�M%3 n ∈ N , Pn �⊂ U ∩ S, \ xn ∈ Pn \ (U ∩ S), -$ P �"v� {xn} K5� x. �
� U ∩ S I x � X ��x(64n``�V�5� m ∈ N , G� Pm ⊂ U ∩ S, �� Pm ∈P ′

, Pm ⊂ U . �x++� P ′ I X �a��\ X z!$ cosmic )d_'�" sn a�$.
"� X Iy����d�x(��q�p�+^�

bX 2 %�d X, iP'h&c�
(1) X Iy����d�x(����q�p�
(2) X I�d�x(����q�p,Iy� cosmic d�
(3) X z!$ cosmic )d_'�")W�
(4) X Ix(d,z!$ cosmic )d_'�" sn a�
sZ (1) ⇒ (4) Xb��Af{x(d [19], $."�y����d�x(����

q�pIx(d,z!$ cosmic )d_'�" sn a�
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(4) ⇒ (3) Xbx(d�� sn aI)W�V�x(d��$ cosmic )d_'�"
sn aI$ cosmic )d_'�")W�

(3) ⇒ (2) B X z!$ cosmic )d_'�")W�$�" 2 >."� X Ix(d

,Iy����d�x(����q�p�$W# 1, X Iy� cosmic d
(2) ⇒ (1) Xb X I�d�x(����q�p�$�" 2, X Ix(d,z!"

sn a��[$y� cosmic dz!$ cosmic )d_'�����$W# 1, X Iy���

�d�x(��q�p�<Xb0pdIx(dE�x(���AI��A [18], V�
X Iy����d�x(����q�p�+^�

B P Id X ���� P 4b�,-� [15], �M4E x ∈ X > x �4�64 U ,
{P ∈P : x ∈ P �⊂ U} I!m��d��,-��&c�"�� [15]. {Gf>�-dnM
�� “"��” {~ “�,-��” �|�F+.� “sn a” {~ “cs a” �|��}d X

�)Z; P 4b X � cs a [15], �M X �x( {xn} K5� x , U I x � X ��64�-
5� P ∈P, G� {xn} 5� P ⊂ U . e+.�$�" 5, z!��Q sn a� cosmic dI
ℵ0 d�XH."�� “cosmic” {~ “ℵ0 �|�V�."E��d [16, eZ 5.1.19] �D,
.U/�f��~T.#d X � “cs ��”. iP “cs∗ ��” I “cs ��” �DWJ�d
X �)Z; P 4b X � cs∗ �� [15], �M X �3K5x(5�)x(5�9D P ∈P.

c� �Mx(d X z!$�!m cs∗ ��x(F'��ta�����$ cosmic )
d_'� X I,Iy����d��q�p�

B R b e
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