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Tém tit - Bai toan vé sy bao ton céc tinh chit topo théng qua cac
anh xa la mot trong nhiing bai toan trong tdm cia topo dai cuong.
Vao nam 2015, Y. K. Song va R. Li di chimg minh rang, khéng
gian Hurewicz yéu duoc bao tdn qua 4nh xa lién tuc ([1]). Géan day,
céc tac gia khac ciing dé chi ra rang, cac khong gian nhu star-C-
Hurewicz, 7 -Hurewiz yéu, star- 7 -Hurewicz manh, star- 7 -
Hurewicz yéu, set star-Hurewicz, set star-Hurewicz manh dugc bao
ton qua anh xa lién tuc ([2], [3], [4]). Trong bai bao nay, nhém tac
gia tiép tuc nghién ctru sy bao ton qua anh xa lién tuc ciia mot )
khéng gian topo duoc gidi thiu gin ddy. Chimg ring cac khéng
gian starcompact, star-Lindel6f, starcompact manh, star-Lindel6f
manh, cellular-compact, cellular-Lindelof, K -starcompact,
L -starcompact, star-Menger va star-Menger manh ciing bao ton
qua anh xa lién tuc. Nho cac két qua nay, nghién ciru thu dugce ring
néu mot khong gian 13 starcompact (trong tmg, star-Lindeldf,
starcompact manh, star-Lindeldf manh, cellular-compact, cellular-
Lindeléf, K -starcompact, L -starcompact, star-Menger, star-
Menger manh), thi khong gian thuong né cling vay.

Tir khéa - Anh xa lién tuc; starcompact; star-Lindel6f; cellular-
compact; cellular-Lindel6f.

1. Giéi thi¢u

Thuat ngit star-P (P 1a mot tinh chit topo nao d6) la
mdt suy rong cua tinh chat P duoc dua ra bai J. van Mill
va cong su trong [5]; bén canh d6, mot sb tinh chat star nhu
star hitu han, star dém dwoc duoc dua ra bai S. Ikenaga
(xem [6]) va duogc nghién ctru dau tién boi E. K. van
Douwen va cong su [7]. Nho @6, nhiéu tinh chét star méi
lan luot xudt hién nhu: starcompact, starcompact manh,
star-Lindelof, star-Lindelof manh, cellular-compact,
cellular-Lindelof, IC -starcompact, £ -starcompact, star-
Menger va star-Menger manh (xem [8-11]).

Mot khia canh quan trong dugc cac nha toan hoc trén
thé giGi quan tim nhiéu hién nay 14 nghién ctru sy bao ton
clia cc tinh chat metric rong qua cac anh xa (xem [1-4]).
Trong bai bdo nay, nhom tac gia nghién ciru sy bao ton cac
tinh chét starcompact, starcompact manh, star-Lindelof,
star-Lindel6f manh, cellular-compact, cellular-Lindelof,
IC -starcompact, L -starcompact, star-Menger va star-
Menger manh qua anh xa lién tyc.

Trong sudt bai bao nay, tAt ca cac anh xa la toan anh,
con khai niém va thuat ngir khac néu khong néi gi thém thi
duogc hiéu thong thudng (xem [12]). Ngoai ra, nhom cac

Abstract - The problem of preservation of topological properties
under mappings is one of the central problems of general topology.
In 2015, Y. K. Song and R. Li proved that, weakly Hurewicz spaces
are preserved under continuous mappings ([1]). Recently, other
authors have also shown that, spaces such as star-C-Hurewicz,
weakly 7 -Hurewicz, strongly star- 7 -Hurewicz, weakly star- 7 -
Hurewicz, set star-Hurewicz and strongly set star-Hurewicz are
preserved under continuous mappings ([2], [3], [4]). In this paper,
the authors continue to study the preservation under continuous
mappings of some recently introduced topological spaces. Prove
that starcompact, star-Lindel6f, strongly starcompact, strongly star-
Lindelof, cellular-compact, cellular-Lindelof, K -starcompact,
L -starcompact, star-Menger and strongly star-Menger spaces are
also preserved under continuous mappings. By these results, the
study obtain that if a space is starcompact (resp., star-Lindel6f,
strongly starcompact, strongly star-Lindeldf, cellular-compact,
cellular-Lindeldf, K -starcompact, £ -starcompact, star-Menger,
strongly star-Menger), then so is its quotient space.

Key words - Continuous mappings; starcompact; star-Lindelof;
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tac gia con st dung thém ki hiéu:
N={12,..}, o=NuU{0},
Ut =U{A:Aell},
St(AU)=UU el UnA=T}

2. Co s6 li thuyét va Phwong phéap nghién ciru
2.1. Co 56 li thuyét

DPinh nghia 2.1.1 ([12]). Giasu (X,7) va (Y,o) lacéc
khong gian topo, f :(X,7) = (Y,o) 1a anh xa. Khi d9,

(1) f duogc goila lién tuc tai X € X néuvéimdiV la
lan can mé cua f(X) trong Y , ton tai 14n can mé U cua
x trong X saocho f(U)cV.

(2) f dwoc goi la lién tuc trén X (hodc lién tuc) néu
n6 lién tyc tai x véi mdi X € X.

Dinh nghia 2.1.2. Gia st (X,7) |4 khong gian topo.
Khi d6, X duogc goi la

1) !(h(”)ng gian starcompact (tuong g, star-Lindelof)
[10], néu véi moi phi mG U cta X ton tai ho hitu han

! Students of Faculty of Mathematics, The University of Danang - University of Science and Education, Danang,
Vietnam (Nguyen Xuan Truc, Nguyen Duc Khoi, Nguyen Minh Thien)
2 The University of Danang - University of Science and Education, Danang, Vietnam (Luong Quoc Tuyen)



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 22, NO. 3, 2024 69

(twong tmg, dém dwoc) V cua U sao cho
X =st(UV, U).

(2) Khong gian starcompact manh (twong Gng, star-
Lindeldf manh), néu véi m(?i phimé U cha X, ton tai tap
con hitu han (twong tng, dém duge) A trong X sao cho

X =st(AU).
(3) Khdng gian cellular-compact [8], néu voi moi U

1a ho gém cac tdp md khac rdng roi nhau trong X , ton tai
K la tdp compact trong X sao cho KNU = J véi moi

Uel.

(4) Khong gian cellular-Lindelof [9], néu véi moi U la
ho gdm cac tap mé khac rdng rdi nhau trong X , ton tai L
la tap Lindel6f trong X sao cho LnU ;t@ véi moi

Uel.
(5) Khong gian X -starcompact [13], néu v6i moi phi
mé U cua X , ton tai tAp con compact K trong X sao cho
X =st(K,U).
(6) Khong gian L -starcompact [14], néu véi moi phit
mé U cia X, ton tai tap con Lindeldf L trong X sao cho

X =st(L,U).
(7) Khong gian star-Menger [11], néu véi mbi
{U, new} 1a diy gdbm cic phu mé cua X, ton tai

{), :new} sao cho véimdi new, ), 1a ho hitu han cua
U, va

{stU%.U,) new}
1a pht mé cua X.

(8) Khong gian star-Menger manh [11], néu véi mdi
{U, :new} la diy gom cac phi md cia X, ton tai
{F, :n e w} la diy gdm cac tap hiru han trong X sao cho

{st(F,.U,) new}
la pht mé cua X.
2.2. Phuwong phap nghién ciru

Trong qué trinh nghién ctru, nhom tac gia da suu tam,
phan tich cac bai bao cua nhimg tac gia di trude. Sau do,
bang phuong phap tuwong tu hoa, khai quat hdéa mot so ket
qua trong cac cong trinh nay, nhom tac gia da dua ra nhiing
két qua chinh cho bai bao cua minh.

3. Két qua nghién ciru va Binh luin
3.1. Két qud nghién ciru

B6 dé3.1.1. Gid sir (X,7) va (Y,o) lacéc khdng gian
topo, f:(X,7) > (Y,o) la dnh xa lién tuc. Khi d6, néu
K la tdp compact (twong vng, Lindelof) trong X , thi

f(K) la tdp compact (twong img, Lindelof) trong Y.

Chung minh. Gia st K la tap compact (tuong ung,

Lindelof) trong X va {U, | _ laphimgcia f(K) trong

Y. Boivi f I dnhxa lién twenen {f(U, )} laphi
ae

m¢& cua X. Hon nita, vi K 1a tAp compact (twong g,

Lindeldf) trong X nén ton tai tap con hitu han (twong tmg,
dém duoc) J cua | sao cho
Kc U f1u,),
ael

kéo theo

f(K)c f(U f-l(uw)j= U u.))= Y.

ael ael ael

Do d6, f(K) latap compact (twong tmg, Lindel6f) trong Y.
Pinh li 3.1.2. Gida sur (X,7) va (Y,o) la cac khdng
gian topo, f :(X,7) > (Y,o0) la dnh xq lién tuc. Khi do,

néu X la khéng gian gian starcompact (twong ing, star-
Lindelof), thi Y la khdng gian starcompact (twong vng,
star-Lindel6f).

Chirng minh. Gia st X la khéng gian starcompact
(twong tng, star-Lindeldf) va ¢ 1a phi mé cia Y. Béi vi
f 1a anh xa lién tuc nén

W:{f’l(U):Ueu}

la phtt m& cua X. Mat khac, vi X la khoéng gian star-
compact (twong (ng, star-Lindel&f) nén ton tai V 1a ho con
hitu han (twong tng, dém duoc) cua U sao cho

St(U fl(v),wjz

VeV
Khi do, st(UV.U)=Y

That vay, gia st yeY. Boi vi f 1a toan anh nén ton tai
xe X sao cho y=f(x). Do do, ton tai U, el va

Vy €Y sao cho
Xe f‘l(Uy) va f‘l(uy)m f‘l(vy);t@.

Suy ra yeU,vau, nV, =,

kéo theo yest(UV.U).

Nhu vdy, Y la khong gian starcompact (tuong ung,
star-Lindelof).

Pinh li 3.1.3. Gia sir (X,7) va (Y,o) la cac khong
gian topo, f :(X,7) > (Y,o0) la dnh xa lién tuc. Khi do,
néu X la khéng gian starcompact manh (twong img, star-
Lindeldf manh), thi Y la khéng gian starcompact manh
(twong 1mg, star-Lindeldf manh).

Chirng minh. Gia st X la khong gian starcompact
manh (twong ung, star-Lindeldf manh) va U 1a pht m&
cua Y. Boivi f 1a 4anh xa lién tuc nén

W:{f-l(U):ueu}

la phu mé cia X. Hon nita, vi X la khong gian
starcompact manh (tuong tng, star-Lindeléf manh) nén ton
tai tdp con hitu han (tuong ting, dém duoc) F trong X sao
cho
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St(F, W)= X.

Khi d6, E = f(F) la tap con hitu han (twong tmg, dém
dugc) trong Y . Hon nita, ta c6
St(E,U) =Y.

That vay, gia sit yeY. Boi vi f 1a toan anh nén ton tai
x e X saocho y = f(x). Suyraton tai U, € U sao cho

xe fHU,)va (U, )nF =g,

kéo theo yeU,vaU, nE=@.

Do do, y e St(E, U).

Nhu vay, Y 1a khong gian starcompact manh (tuong ung,
star-Lindel6f manh).

Pinh li 3.1.4. Gia s (X,7) va (Y,o) la cac khoéng
gian topo, f :(X,7) > (Y,o0) la dnh xa lién tuc. Khi do,

néu X la khong gian cellular-compact (tuwong img,
cellular-Lindel6f), thi Y & khong gian cellular-compact
(tuwong 1ng, cellular-Lindelof).

Chiing minh. Gia sit X la khdng gian cellular-compact
(twong tng, cellular-Lindelsf) va U 1a ho gdm céc tap m&
khac rdng roi nhau trong Y. Khi d6, béi vi f 14 anh xa
lién tuc va toan anh nén

W:{f’l(U):UeZ/{}

12 ho gdm céc tap md khac rdng rdi nhau ciia X. Hon nita,
vi X la khdng gian cellular-compact (twong ung, cellular-
Lindel6f) nén ton tai tap compact (twong ing, Lindel6f) K
trong X sao cho néu U e U thi

KnfiUu)=a.
Do d6, véi moi U e U tacd
D f(an-l(U))c f(K)mf(f‘l(U))c f(K)AU.

Boivi f 1a anh xa lién tuc nén theo B6 dé 3.1.1 ta suy ra
f(K) la tdp compact (twong tng, Lindeldf) trong Y. Do
do, Y lakhdng gian cellular-compact (twong ting, cellular-
Lindelof).

Pinh li 3.1.5. Gia sur (X,7) va (Y,o0) la cac khdng
gian topo, f:(X,7) > (Y,0) la dnh xa lién tuc. Khi do,
néu X la khong gian K -starcompact (twong img,
L -starcompact), thi Y la khéng gian X -starcompact
(twong 1ng, L -starcompact).

Chirng minh. Gia st X la khong gian K -starcompact
(twong tmg, L -starcompact) va ¢ 1a phu mé ctua Y. Boi
vi f 1a 4nh xa lién tuc nén

W:{f’l(U):UeZ/{}

la pht m& cia X. Mat khac, vi X la khéng gian /C -
starcompact (tuong tng, L -starcompact) nén ton tai tap
con compact (twong ung, Lindeldf) H trong X sao cho

St(H,W)=X.
Boi vi f 1a anh xa lién tuc nén theo Bo dé& 3.1.1,
K = f(H) latap con compact (twong tng, Lindeldf) trong
Y. Hon nira, ta co6
st(K,U) =Y.
That vay, gia st YeVY. Boi vi f 1a toan anh nén ton tai
xe X saocho y= f(x). Do dé, ton tai U, e U sao cho
xe fHUy)vaf (U, )nH =2,
kéo theo yeU, vaUymK;t@.

Do dé, y e st(K,U).

Nhu vdy, Y lakhong gian K -starcompact (twong tmg, £
-starcompact).

Pinh li 3.1.6. Gia s (X,7) va (Y,o) la cac khong
gian topo, f :(X,7) > (Y,o) la anh xq lién tuc. Khi do,
néu X la khong gian star-Menger, thi Y 1a khong gian
star-Menger.

Chirng minh. Gia st X 1a khéng gian star-Menger va
{U, :new} la diy gom cac phi mé cia Y.Khi dé, véi
mdi new, ta dat

W, :{f‘l(U):U eZ/ln}.
Boivi f 1a anh xa lién tuc nén PV, :n € w} la diy gom
cédc phi mé cia X. Mit khac, vi X la khoéng gian star-
Menger nén ton tai ho {), 1 n € w} sao cho véi mdi n e w,

VY, 1a ho con hitu han ctia U, va
{St(U]:n,W]):n ea)}
la pha mé cua X, trong d6 véi mdi n e w,
F={17 V)V en).
Bay gio, ta ching t6 rang
{St(UVn,Z/In):nea)}
la phi mo cia Y. That vay, giasa yeY. Boivi f latoan
anh nén ton tai X € X sao cho y= f(x). Do d6, ton tai
n, € @ sao cho
XeSt(U}'nX,Van).
Suy ra ton tai Vo, €W, vaU, el saocho
xe fH(U, )vaf?(u, )nfr(u, )=,

kéo theo yeU, vau, nV, =J.

Do d6, yest(UW, U, )-

Nhu vay, Y la khdéng gian star-Menger.
Pinh li 3.1.7. Gia sir (X,7) va (Y,o) la cac khong
gian topo, f :(X,7) > (Y,o) la dnh xa lién tuc. Khi do,
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néu X la khong gian star-Menger manh, thi Y 1a khong
gian star-Menger manh.

Chirng minh. Gia st X |a khodng gian star-Menger
manh va {U/, :n e w} 1a ddy gom cac phuma cua Y. Voi

mdi new, ta dat
W, :{f‘l(U):U eUn}.

Khi d6, vi f la anh xa lién tuc nén {W, :n e w} la ddy
gdém cac phimé X. Baivi, X la khong gian star-Menger
manh nén ton tai day {F,:new} gdm céac tap hiru han
trong X sao cho
{St(Fn,V\%) ‘ne a)}
la phi mé ciia X. Bay gid, v6i mdi ne w, ta dit
E,=f(F).
Khi dé, {E,:neao}
1a day gom cac tap hitu han trong Y. Hon nita,
{St(En,Z/ln) ‘ne a)}
laphi mé cta Y. That vay, giasa yeV. Boivi f latoan
4nh nén ton tai X e X sao cho y= f(x). Do d6, ton tai
n, € @ sao cho

xest(F, W, )
Bai thé, ton tai U, €U, sao cho
xe f(U, Jvat (U, JnF, =@,

kéo theo yeU, vaU, nE, #<.

Suy ra yeSt(EnX,unx).

Nhu vdy, Y la khéng gian star-Menger manh.

HE¢ qua 3.1.8. Gid sir (X,7) lakhéng gian topo. Khi do,
néu X 1akhong gian starcompact (twong img, star-Lindeldf,
starcompact manh, star-Lindeléf manh, cellular-compact,
cellular-Lindelof, /C -starcompact, £ -starcompact, star-
Menger va star-Menger manh), thi khong gian thuong X"
cua no cing la khong gian starcompact (twong ung, star-
Lindelof, starcompact manh, star-Lindeldf manh, cellular-
compact, cellular-Lindel6f, K -starcompact, L-
starcompact, star-Menger va star-Menger manh).

Chirng minh. Gia st X la khéng gian khéng gian star-
compact (twong ung, star-Lindel6f, cellular-compact,
cellular-Lindelof, XC -starcompact, £ -starcompact, star-
Menger va star-Menger manh). Khi d6, vi anh xa thuong

7. X —>X
*
X X

la lién tuc nén theo cac Pinh 11 3.1.2,3.1.3,3.1.4,3.1.5,3.1.6

va 3.1.7 ta suy ra raing X~ 1a khong gian star-compact
(twong g, star-Lindel6f, starcompact manh, star-Lindel6f

manh, cellular-compact, cellular-Lindel6f, K -starcompact,
L -starcompact, star-Menger va star-Menger manh).
3.2. Binh lugn

Céc két qua chinh cta bai bao dugc thé hién & cac Dinh
1i3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.1.7vaH¢ qua 3.1.8.

-binh 1i 3.1.1, 3.1.2,3.1.3,3.1.4, 3.1.5, 3.1.6, va 3.1.7
1a sy bao ton cta cac khong gian starcompact (twong tng,
star-Lindelof, starcompact manh, star-Lindel6f manh,
cellular-compact,  cellular-Lindelof, K -starcompact,
L -starcompact, star-Menger va star-Menger manh) qua
anh xa lién tuc.

- H¢ qua 3.1.8 thu dugc nho tinh lién tuc ctiia anh xa
thuong.

4. Két luan

Trong bai bao nay, nhom tac gia da dua ra va chiing
minh chi tiét mot s6 két qua méi lién quan dén sy bao ton
clia cac tinh chét star-P véi P 1a mot tinh chat topo nao d6
thong qua anh xa lién tuc. Nho do, cac Kkét qua cua bai bao
da gop phan lam phong phi linh vuc nghién cttu céc tinh
chét metric suy rong trong topo dai cuong.
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