UED Journal of Social Sciences, Humanities & Education — ISSN 1859 - 4603

Nhan bai:
06 -06-2017
Chap nhan ding:
20-09-2017
http://jshe.ued.udn.vn/

DAC TRUNG CUA GIAN KHONG GIAN V&1 CS - MANG DEM DUQC BIA
PHU'O'NG BO1 ANH CUA KHONG GIAN METRIC KHA LI DIA PHUONG

Lwong Qudc Tuyén?®’, Nguyén Thj Sinh®

T6m tét: Trong [2], Tran Van An va Lwong Quéc Tuyén da chiing minh réing khéng gian sn-ddi xtng voi
cs-mang dém duoc twong dwong véi dnh compact gid-phi-day cla khong gian metric kha li, twong dwong
Vv6i 77 -anh thuwong-day cia khong gian metric kha li, va khdng gian sn-ddi xiing Cauchy véi cs-mang dém
duwoc twong dwong véi anh compact 1-phi-day phi-compact clia khdng gian metric kha li, twong dwong
v6i 7 -anh phi-day cta khéng gian metric kha li. Ngoai ra, trong [6, 7], Lwong Quéc Tuyén da ching minh
rang khéng gian sn-déi xirng véi cs-mang dém dwoc dia phwong twong dwong véi ss-anh compact pha-
compact ctia khdng gian metric kha li dia phwong, va khéng gian sn-dbi xirng Cauchy vé&i cs-mang dém
duworc dia phwong twong dwong véi ss-anh compact pha-day, phd-compact ctia khdng gian metric kha li dia
phwong. Trong bai bao nay, ching téi chirng minh réng khong gian véi cs-mang dém duoc dia phwong

twong dwong vaéi ss-anh phu-day phd-compact ctia khdng gian metric kha li dia phwong.

T khoéa: mang; cs-mang; phi-day; phd-compact; ss-anh xa; dém dwoc dia phuong.

1. Gié&i thiéu

Mot trong nhitng bai toan trong tdm cua topo dai
cuong 1a thiét 1ap mdi quan hé giita khong gian topo va
khong gian metric qua cac anh xa thich hop (xem [1, 2,
3, 6]). Trong [1, 2, 6, 7], cac tac gia da thu duoc nhiéu
dac trung anh “dep” cua khong gian metric kha li hoac
khong gian metric kha li dia phuong qua céc anh xa
compact, ss-anh xa va 7 -anh xa voi cac tinh chét phu-
ddy, gia-phu-ddy, phii-compact va thuong-day. Trong
bai bao nay, chung t6i nghién ctru dac trung cia khong
gian v6i cs-mang dém duoc dia phuong va chimg minh
rang khong gian véi cs-mang dém duoc dia phuong
tuong duong véi ss-anh compact phu-day phu-compact
cua khong gian metric kha li dia phuong.

Trong toan bd bai viét, khi noi dén khong gian
X, ta hiéu ring X 14 khong gian topo va ching toi quy
ude rang tit ca cac khong gian 1a T, va chinh quy, con

cac khai niém va thuat ngir khac, néu khong noi gi thém
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thi dugc hiéu thong thuong. Ngoai ra, ching toi con
dung thém cac ki hiéu:
upP :U{P:PGP},
¥ :{1, 2,3,...}.

2.Co s li thuyét va phwong phap nghién ciru
2.1. Co s& li thuyét

2.1.1. Binh nghia([3, 5]). Gia stP la mot ho gom
cac tdp con nao do cua X. Khi do,

(1) P duwoc goi 1a k-mgng, néu véi moi tap con
compactK < X va v6i moi lan can mé U cia K
trong X, ton tai mot ho con hiru han F <P sao cho

KcUF cU.

(2) P duoc goi la cs-mang, néu véi moi day {x,}
hoi tu dén x va voi moi 1an can U cua X, ton tai
PeP vd me¥ saocho

PFUL{x, :n>2m}c P cU.

(3) P duoc goi la cs™-mang, néu véi moi day {x,}
hoi tu dén x va voi moi lan can U coa x, tontai P e P
vamot day con {x, :ke¥} cua {x,} saocho
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{GU{x, ‘ke¥}cPcU.

(4) P duoc goi la ho dém dwoc dia phirong, néu
v6i mdi x e X, ton tai lan can V, cua x sao cho V,
chi giao vai nhiéu nhét 1a dém duoc phan tir cua P.

(5) P duoc goi 1a ho sao-dém duoc, néu véi
mdi P € P, P giao nhiéu nhét 1a ¢ém duoc phan tir cia P.

(6) P duoc goi 1a ho diém-dém duwoc, néu mdi
phan tir caa X chi thugc nhiéu nhat 1a dém duoc phan
torcua P.

(7) Khéng gian X dugc goi la N;-khong gian,
néu né c6 k-mang dém duoc.

(8) Tap con Pc X duogc goi la tap mo theo day,
néu voi mdi day {x,} hoitu dén xe P, ton tai me¥
sao cho

{GU{x, :n>m}c P.
2.1.2. Nhan xét ([3])

(1) Néu P la cs-mang, thi P 14 cs™-mang.

(2) X la N,-khong gian<> X c6 cs-mang dém
duoc.

2.1.3. Dinh nghia ([2,3]). Gia st f:M — X la mét
4nh xa. Khi do,

(1) f duoc goi 1a ss-dnk xa, néu véi mdi x e X,
ton tai 1an can V, cia X sao cho f’l(\/x) la tap con
khali cua M.

(2) f duoc goi la &nh xa phu-day, néu mdi day hoi
tutrong X laanh cua diy nao d6 hoi tu trong M.

(3) f duwoc goi la &nh xa thuwong-day, néu mdi day
S hoi tu trong X, ton tai ddy L hoi ty trong M sao
cho f(L) & mét day con cua S.

(4) f dugc goi 1a &nh xa phu-compact, néu voi

mdi tap con compact cia X la anh caa tap con compact
nao do6 trong M.

2.1.4. B6 dé ([5]). Néu P la ho sao-dém duoc
ciia X, thi

P =U{P, :aeA},
trong do moi P3 la ho con dém dwoc ciia P=va véi

mol a = [ tachd

(UPZ)N(UP3) =D
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2.1.5. B6 dé ([4]). Déi véi khong gian X, cdc khing
dinh sau la twong dirong.

(1) X lan,-khong gian;

(2) Xla dnh phu-ddy, phu-compact cua mgt
khéng gian metric kha li;

(3) Xla anh thuwong-ddy cua mgt khdng gian
metric kha li.
2.1.6. B6 dé ([3]). Moi khéng gian con compact ¢6 k-
mang diém-dém duoc la kha metric.
2.2. Phwong phap nghién ctru

Chung t6i stt dung phuong phap nghién cuu li
thuyét trong qua trinh thuc hién bai bao. Nghién ctru tai
lidu ciia nhitng tac gia di truéc dé dua ra két qua méi
cho bai béo.

3.Két qua va danh gia

3.1. Két qua

3.1.1. B6 dé ([3]). Péi vai khong gian X, céc khang
dinh sau la twong duwong:

(1) X lakhéng gian ¢ cs™mang dém dior dia phirong;

(2) X lakhéng gian co k-mang dém dieoc dia phiong;

(3) X lakhdng gian c6 cs-mang dém diroc dia phirong.
3.1.2. Binh li. Béi véi khong gian X, cdc khing dinh
sau la twong dwong:

(1) X cb cs-mang dém dwoc dia phuwong;

(2) X & ss-dnh phu-dayva phi-compact ciia mot
khong gian metric kha li dia phuong;

(3) X la ss-anh thuong-day cua mét khong gian
metric kha li dia phwong.

Chirng minh. (1) = (2). Gia st P 1a cs-mang dém
duoc dia phuong cia X.Badi vi X I1a khdng gian chinh
quy nén ta co thé gia thiét ring mdi phan tir cia P 14
dong. Hon nita, vi P 1a ho dém duoc dia phuong nén
véi mdi X e X, tn tai 1an can V, ctia X chi giao nhiéu
nhat 1a dém duoc phén ti cua P. Dat

Sz{PeP Pcy,, XeX}.

Khi d6, 3 vira 1a mang dém dugc dia phuong vira
la mang sao-dém dugc cia X.Do vay, theo Bo dé 2.4 ta
suy ra rang

I=U3J,,
eA
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trong d6 mdi 3, 1a ho con dém duoc cia I va véi moi
a+ f taco:
(U3,)N(U3p) =2.
Bay gio, véi mdi a € A, ta dit
X, =U3,.

Khi d6, X, 1a tdp mé theo ddy trong X va 3, la
CS-mang dém duoc cua X, VvOi moi a e A.Boi thé,
mdi X, 1a N,-khong gian. Str dung B dé 2.5, véi mdi
a € A, ton tai anh xa phu-day, phi-compact

f,:M, > X_,
trong d6 M, 1a khong gian metric kha li. Dat:
M=®&M,, Z=@ P,

ael aeA
f=® f, M>Z
ael

va dit h:Z — X 1a phép chiéu ty nhién. Khi d6, M la
khong gian metric kha li dia phuwong. Hon nita, néu ta
dat g = f oh, thi

(@) g lass-anh xa. Gia st xe X. Khido, vi P la
ho dém duogc dia phuong nén ton tai 1an can V, cta X
sao cho tap hop

A, :{aeA:VX NP, ;t@}

12 dém dugc. Hon nita, Vi

g7 V) = F V) |

cf_l[ ® Paj= ® M,

ael, ael,

nén ta suy ra g~*(V,) 1a tap con kha li cia @ M,,.

aeh,
Do vay, g la ss-anh xa.

(b) g la &nh xa phu-ddy. Gia str {x,} la mot day
hoi tu dén x € X. Khi do, ton tai o € Asao cho xeP,.
Mt khac, vi P 13 cs-mang nén ton tai me ¥ sao cho

{GU{x, :n2m}cP,.
Hon nira, vi f_ 1a 4nh xa phu-day nén ton tai
{z,:nz2m}cM,
sao cho {z,:n>m} hoi tu dén z, trong M,, va

f,(z,) =X, véimoi n>m.

Bay gio, voi mdi n<m, taldy z, e f*(x,). Khi
o, {z,} la day hoi tu dén z, trong M, z, e g*(x,)
véimoi ne¥.

Do vay, g la anh xa phu-day.

(c) g la anh xa phu-compact. Gia st K la tap con

compact cia X. Boi vi X c6 cs-mang dém duoc dia
phuong va K la compact nén

p={PeJI:PnK =}
la cs-mang dém dugc cua khdng gian con K. Bai thé,
theo Nhdn xét 2.2 va Bé dé 2.6, K kha metric. Hon
nita, vi mdi X, latap mo theo day trong X va
XoNXy=9
nén ta suy ra rang
F={aeA:KnX, =D}
la hitu han. Bay gid, voi mdi « € A, ta dit
K,=KnX,.
Boi vi K kha metric va mdi X, la tap mg theo
ddy nén K, la tap con compact trong X, v&i moi
a € A. Mt khac, vi mdi f, la &nh xa phu-compact nén

VGi mdi a € A, ton tai tap con compact L, trong X,

sao cho
f(L,)=K,.
Cudi cung, néu ta dat
L=a® L,
ael @

thi L latap con compact cia M va g(L) =K.

Do vay, g la &nh xa phu-compact.

(2) = (3). Hién nhién:

)= (@. Giast f:M — X lass-anh xa thuong-
day, trong d6 M la mot khéng gian metric. Boi vi M
la khéng gian metric nén ton tai co so diém-dém dugc
. Ta dat

Sz{f(B): Bego}.

Khi do,

(@) 3 1a ho dém dugc dia phuong. Gia st x € X.
Bai vi f 1a ss-anh xa nén vai mdi x e X, tdn tai lan
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can V, sao cho f71(V,) la tap con kha li cia M. Do
do6, ton tai tap con dém dugc D < f (V,) sao cho
f1(v,)<D.
Hon nita, Vi ¢ la ho diém-dém dwoc va véi
Begp, taco

BAD =@ khivachikhi BAD =&
nén tasuy ra f*(V,) giao nhiéu nhat 1a &m duoc phan
tir cia g, kéo theo V, giao nhiéu nhat la dém duoc phan
tircia 3. Do vay, 3 1a ho dém dugc dia phuong.

(b) 3 lacs™mang cia X. Gia sir {x,} la day hoi
tu dén x trong X va U lalan can bat ky cua x. Khi do,
vi f 1a4nh xa thuong-ddy va f1(U) laIan can cia x
nén ton tai day {z,} hoi tu d¢én z, e f(U) trong M
sao cho {f (z,)} la day con cua {x,}. Matkhac, vi p la
cosocia M néntontai Be o va me¥ saocho

{z,JU{z, :n>m}cBcU.

Suy ra

{GU{f(z,):n=2m}c f(B)cU.

Do vay, J lacs™-mang.

Tir ching minh trén ta suy rarang X 1a khong gian
6 cs-mang dém dugc dia phuong.

3.2. Panh gia
Bai toan dic trung cua khong gian véi tinh chat

mang théng qua anh “dep” ctia khéng gian metric 1a mot
trong nhimg bai toandugc nhidu nha toan hoc trén thé

gi6i quan tdm. Trong bai bao nay, ching t6i da dua ra
duoc mot dic trung mai cua Ti-khong gian chinh quy
V6i cs-mang dém duoc dia phuong thong qua ss-anh
phu-day pha-compact cia mot khong gian metric kha i
dia phuong. Tuy nhién, két qua ndy trén T,-khdng gian
van dang con mé.

4.Két luan

Trong bai bao nay, chung t6i da chiing minh duoc
rang khéng gian véi cs-mang dém duoc dia phuwong
tuong dwong Vvéi ss-anh phu-ddy, phu-compact ciaa mot
khong gian metric kha 1i dia phuong.
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CHARACTERISTICS OF SPACES WITH LOCALLY COUNTABLE
CS-NETWORKS VIA IMAGES OF LOCALLY SEPARABLE METRIC SPACES

Abstract: In [2], Tran Van An and Luong Quoc Tuyen proved that sn-symmetric spaces with countable cs-networks are
equivalent with pseudo-sequence-covering compact images of separable metric spaces, equivalent with quotient-sequentially 7 -
images of separable metric spaces, and Cauchy sn-symmetric spaces with countable cs-networks are equivalent with 1-sequence-
covering compact-covering compact images of separable metric spaces, equivalent with sequence-covering 7 -images of a
separable metric spaces. Besides, in [6, 7], Luong Quoc Tuyen proved that sn-symmetric spaces with locally countable cs-networks
are equivalent with compact-covering compact ss-images of locally separable metric spaces, and Cauchy sn-symmetric spaces with
locally countable cs-networks are equivalent with sequence-covering compact-covering compact ss-images of locally separable
metric spaces. In this artcle, we prove that spaces with locally countable cs-networks are equivalent with sequence-covering
compact-coveringss-images of locally separable metric spaces.

Key words: networks; cs-networks; sequence-covering; compact-covering; ss-maps; locally countable.
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