68

Luwong Quéc Tuyén, H5 Quéc Trung, Lé Van Co

MOT SO TINH CHAT BAO TON TREN SIEU KHONG GIAN
SOME PRESERVED PROPERTIES ON A HYPERSPACE

Lwong Qudc Tuyén', H6 Qudc Trung?’, Lé Vin Co?

YTrieong Pai hoc Sw pham - Dai hoc Da chng N
2Sinh vién Khoa Toan, Truong Dai hoc Su pham - Dai hoc Da Nang
*T4c gia lién hé: qt08102000@gmail.com
(Nhén bai: 26/7/2021; Chép nhan diang: 20/9/2021)

Tém tét Good va Macias [1] da chimg minh dugc sy béo ton ciia
mot sb tinh chét topo tir mot khong gian topo 1én khong gian tich (101
ximg cép n ciand. Cu thé, néu mot khong gian topo ¢ ho bio ton
bao dong, thi khdng gian tich déi xtmg cap n ciia nd ciing cd mdt ho
bao ton bao dong. Trong bai bao ndy, nhom tic gia nghién ciu vé
khdng gian Hausdorff, ho hitu han trén céc tdp con compact va mdi
quan hé gitra khéng gian topo X va siéu khong gian gdm céc tip con
hiru han F(X) cta n6. Nho do, da chimg duge minh dugc cac Kkét
qua moi nhu sau: (1) Néu X |2 mot khong gian Hausdorff, thi siéu
khong gian 7 (x ) ciing 1 mét khong gian Hausdorff; (2) Néu khong
gian X c¢0 ho hitu han trén cac tdp con compact, thi siéu khong gian
F(X) cling c6 ho hiru han trén céc tp con compact.

Tir khéa - Tich déi xtng; siéu khong gian; khong gian Hausdorff;
tap compact; ho hitu han trén cac tap con compact

1. Gioi thiéu

Nam 1931, Borsulk va Ulam [2] da gidi thi¢u khai niém
khéng gian tich dbi x1'rng cap n cua khong gian topo va da
dua ra mot sO tinh chat quan trong cua n6. Trong nhiing
niam gan day, nhleu tac gia trén thé giéi da quan tdm nhidu
dén bai toan vé sy bao toan cac tinh chat topo 1én khéng
gian tich ddi xtmg cdp n cua né. Nho do, cac tac gia da thu
duogc nhidu két qua tha vi (xem [1-7]). Cu thé, nam 2016,
Good va Macfas [1] da chimg minh dugc sy bao ton cua
mdt sb tinh chat topo tir mot khong gian topo 1én khong
gian tich d6i xtmg cap n cia nd, vanéu X 1a mot khong
gian topo ¢6 mot ho bao ton bao dong, thi khong gian tich
d6i xtmg cdp N ciia nd ciing c6 mot ho bao ton bao dong
Gan day, Tuyén va Tuyén [7] da dua ra két qua rang, néu
X la mot khong gian topo c6 cn-mang (twong Ung,
ck-mang) c6 tinh chat o-(P), thi khong gian tich ddi ximg
cp N cua no ciing co cn-mang (twong ung, ck-mang) ¢6
tinh chét o-(P).

Trong bai b&o nay, nhém tic gia nghién ctru vé mbi
quan hé giira mot sb tinh chat mang trén khong gian topo
X va tinh chit mang trén siéu khong gian F(X) gdm céc
tap con hitu han ctia n6. Nho d6, da chung minh dugce réng,
néu X lakhdng gian Hausdorff, thi siéu khong gian F(X)
cling 1a khong gian Hausdorff va néu X 1a khéng gian
Hausdorff ¢6 mét ho hitu han trén tip con compact, thi siéu
khong gian F(X) cting 14 khéng gian Hausdorff c6 mét ho
hitu han trén C&c tp con compact.

Abstract - Good and Macisas [1] have proved the preservation of
some topological properties from a topological space to its n -fold
symmetric product space. In particular, if a topological space has
a closure-preserving family, its n-fold symmetric product space
also has a closure-preserving one. In this paper, the authors study
on Hausdorff space, finite family on compact subsets, and the
relation between a topological space X and its hyperspace of
finite subsets 7 (x). The following results are proved: (1) If X is

a Hausdorff space, then the hyperspace 7 (X) is also a Hausdorff

one; (2) If space X has a finite family on the compact subsets,
then the hyperspace #(x) also has a finite one on the compact

subsets.

Key words - Symmetric product; hyperspace; Hausdorff space;
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Trong bai béo ndy, nhom tac gia sir dung mot s ky hiéu:
N={0,1,23.} N ={1,23.}
| A| 1a luc luong cua tap hop A Gid sut U 13 ho nao
d6 gdm céc tap con cua khong gian topo X, ky hiéu

Uu =U{u :U eus}.

2. Co 6 li thuyét va phwong phap nghién ctru
2.1. Co 56 li thuyét

Gia st X 12 mot khong gian topo. Ta dit

(1) CL(X)={AC X : A dong va khic rong };

@) 2* ={AcCL(X): A compact};
@) A(X)={Ac2": |A|<n};
(@) F(X)={Ac2": A hituhan}.

Chung ta trang bi c4u triic topo Vietoris trén khong gian
CL(X) véicoso

B={(U,,...,
X, SEN*},

Ug)iUy,..Ug 1a cac tap mé cia
trong do

U, )={AeCL(X):AcC|JU,ANU,=2,Vi<s

i=1

(...
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Nhu vay, F,(X) va F(X) la cac khdéng gian con cla
CL(X) v&i topo cam sinh tir topo Vietoris. Khi do,

(1) F,(X) duoc goi la khong gian tich doi xing cdp n
cua X.

(2) F(X)duoc goi 1a siéu khéng gian gom cdc tdp con
hitu han cta X.

RO rang ring  F(X)=|JFE(X) v
n=1

F.(X)CF.(X) véimoi neN
Bay gio, gia st U,,...,U, 1a cac tdp mo trong X. Khi
do, ta ky hi¢u

(U,,...,U,) Uy, U NF(X).

FOO

Nhu vay, topo trén F(X) ¢6 co s&

B={<U11---:Us>f(x) :Up,..,U, motrong X,seN }

DPinh nghia 2.1.1 ([4]). Gia st X 1a mot khong gian
topo va U 1a ho nao d6 gém céc tap con cia X. Khi do,
U dugc goi 1a ho hitu han trén cdc tdp con compact cua
X (viét tit 1a CF) néu véi moi tdp con compact K < X,
tacod {UNK:U el} 1aho hitu han.

B dé 2.1.2 ([1]). Néu A la tdp con compact trong
F(X), thi UA la tap con compact trong X.
2.2. Phwong phdp nghién ciru

Nhom tac gia st dung phuong phdp nghién ciru 1y
thuyét trong qua trinh thyc hién bai bao; Nghién ctu cac
bai bao cua cac tac gia di trude va st dung cach twong tu
hoa, khai quat héa dé dua ra nhirng két qua mai cho minh.
3. Két qua va danh gia
3.1. Két qui

B6 dé 3.1.1. Néu X la mot khong gian Hausdorff, thi
F(X) cung la khong gian Hausdorff.

Chirng minh. Gia st E,F € F(X) saocho E # F. Bsi
vi E#F nén khong giam téng quat ta gia sir rang ton tai
xeE\F. Boivi F 1a tdp hitu han va X 1a khéng gian
Hausdorff nén ton tai cac l4n cian mé U cua x va V coa
F trong X saocho U NV =d.

Truong hop 1: Néu E={3, thi ta ldy U =(U) -y,
Va V=(V)(x)- Khido, rd rang rdng U 1 1an can m¢ ciia
E va V 1a lan cAn mo cua F trong F(X) thoa man
UNVY=02.

Truong hop 2: Néu E #{x}, thi ta dat

U=U, XD xxy; V=N xx)-
Khi do,
o U lalan cdn mo cta E trong F(X).

That vdy, rd rang raing U mé trong F(X) va

Ec X=UuX\{x}).
Mat khac, béi vi
EnU ={}= I,
En(X\{x}) =9
nén U 1alan cAn mé cua E trong F(X).
o V=()rx lalancdn mé cia F trong F(X).
o UNV=D.
That vay, gia str nguoc lai rang U NV # &. Khi do, ta
lay Aetd~V. Boivi A€V néntasuyra AcV. Mit

khac, vi Ael nén ta c&6 AnU =g, kéo theo
U NV = @. Piéu nay mau thuan véi U NV = 2.

Pinh1i 3.1.2. Gia st X la khong gian topo Hausdorff.
Khi d6, néu U 1a mot ho CF trong X, thi

u:{<ul,...,ur>m): Ueld, 1<i<r, reN*}

la mot ho CF trong F(X).

Chitng minh. Béi vi X la khéng gian Hausdorff nén
theo B6 d¢ 3.1.1 ta suy ra rang, F(X) ciing 1a mot khong
gian Hausdorff. Bay gio, gia st /C 14 mot tp con compact
trong F(X). Khi d6, theo B4 dé 2.1.2 tasuy ra K = UK
1 tap con compact ctia X. B&i vi U 1a ho CF trong X
nén ton tai tdp A hiru han sao cho

{UnK=0:Uel}={K;: icA}.
Véimbi ieA, tadiat
U ={U elU:UnK=K},
vaveimdi I < A, ta dat
ur:{(Ul,...,Ur>ﬂX)mlC:Véiméi i<r, tdntai jel
sa0 cho U; e U;, va v6imbi jeT, tdn tai i <s sao cho
Khi 6, ta thu dugc [¢4|=1.

That vay, gia sir rang
<Ul""’US>}-(X) ﬁ/C, <V1,...,Vr>}-(x) ﬂ/CELli f

FeUy,...Ug) rx) NK.

Khi @6, ta co

o FcK;

o Giastr xe F, khidé bai vi
Fcl{U,:i<s}

nén ta suy ra, ton tai i <s sao cho x € U;. Bai thé, ton tai
jeT saocho U; e, vatontai k <r saocho V, el
Nhu vay, ta co

kéotheo F cU{V;:j<r}.
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o Giasw i<r, khidotdntai jel saochoV, el

va ton tai k <s sao cho U, e;. Taco
VinK=U, K.
Boivi F e(Uy,...,.Ug) £ (x) MK nén taco
FnV;nK)=J,
kéo theo FNU, # . Nhu vay, F e(V,...,V;)x(x), do
dotacod
Uy, U riy "KMV, V) ) DK
Hoan toan twong tyr ta chimg minh duoc rang
M- V) o) MK Uy, Ug) ) MK
Tur chiing minh trén ta thu dugc
MV ey N =(Uy, U 2(x) N K.
Cubi cung, bi vi A hitu han nén {C: T <A} latap
hitu han. Do d6, véimoi i <5, se N, taco

{<u1,...,us>f(x) AK Uy, U rx) € u}
=U{Up T <A}
la tap hiru han. Nhu vay, 34 1a ho CF trong F(X).
3.2. Pdnh gid
Nhom tac gia nghién ctru mot sd tinh chat topo dugc
bao toan tir khdng gian topo X 1én siéu khong gian gdom
céac tap con hitu han F(X) cua nd. Nho do, da dua ra va

ching minh duge mot két qua méi duge thé hién ¢ Pinh
li3.1.2.

4. Két luan

Trong nhimg nam gan day, mot s6 tac gia trén thé gioi
quan tdm nhiéu dén su bao toan tinh chat topo 1én cac siéu
khong gian ciia né va da thu duoc nhiéu két qua thi vi.
Trong bai bao ndy, nhom tac gia da nghién ctru vé céc tinh
chat ciia ho hitu han trén cac tdp con compact trong khdng
gian topo va trong siéu khdng gian. Nho dé, dua ra cac két
qua méi rang, néu X 1a khong gian topo Hausdorff c6 mot
ho hitu han trén tap con compact, thi siéu khong gian
F(X) cing la khong gian Hausdorff c6 mét ho hiru han
trén cac tp con compact.
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