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ANH 1-PHU-DAY CUA KHONG GIAN CO g-HAM sn-MANG
Lwong Qudc Tuy&n®”, Nguyén Thi M§ Hanh®

T6m tat: Metric héa khéng gian topo 1& mét trong nhirng bai toan trong tam clia topo dai cwong. Nam
2007, Pengfei Yan, Shou Lin da dwa ra mét sé diéu kién kha metric cGa khéng gian topo ¢ g-ham co s&
yéu va déc trung cla khong gian déi xieng, khong gian g-kha metric, khong gian g-trai dwoc thong qua
g-ham co s& yéu (xem [3]). Gan day Tran Van An, Lwong Québc Tuyén da gidi thiéu khai niém g-ham sn-
mang. Nho d6, céc tac gid da dwa ra dac trng cia khong gian snf-dém dwoc, khong gian sn-ddi xirng,
khéng gian sn-dbi xirng Cauchy, khéng gian sn-trai dwoc, khong gian sn-kha metric théng qua g-ham
sn-mang (xem [2]). Trong bai bao nay, chiing t6i dwa ra mét s6 bao tdn cha khong gian véi g-ham sn-
mang véi mét sé tinh chét topo nao dé théng qua anh xa 1-phi-ddy. Nhe nhivng két qua nay, ching toi
thu dwoc bao tén ciia mét sé khéng gian metric suy rong.

Tir khéa: g-ham sn-mang; anh xa 1-phi-day; khong gian snf-dém dwoc; khéng gian sn-dbi xirng; khéng

gian sn-ddi xirng Cauchy; khéng gian sn-trai dugc.

1. Giéi thiéu

Nam 2007, Pengfei Yan, Shou Lin da dua ra mét sb
diéu kién kha metric cua khdng gian topo véi g-ham co
s yéu va dic trung cua mot sb khdng gian metric suy
rong thong qua g-ham co s& yéu (xem [3]). Bén canh
d6, Twao Yoshioka dd dua ra bao ton ciia mot s6 khdng
gian metric suy rong thong qua anh xa dong (xem [4]).
Gan day, Tran Van An, Luong Qudc Tuyén gici thiéu
khai niém g-ham sn-mang va da thu dugc dic trung cta
mot s6 khong gian metric suy rong théng qua g-ham sn-
mang (xem [2]). Trong bai b4do nay, ching t6i nghién
ctru bao ton cua mot s khdng gian véi g-ham sn-mang
théng qua &nh xa 1-phu-day.

2.Co s& |i thuyét va phwong phap nghién ctru
2.1. Co’ s& |i thuyét

2.1.1. Binh nghia ([1]). Gia sit P I3 ho no d6 gom
cac tap con cua khong gian topo X, xe Xva PeP.
Khi do,
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(1) P duoc goi la 1an cdn day cia x néu véi moi
day{x,} hoi tu &én x, tdntai me¥ sao cho
Guf{x, :n>m}c P.
(2) P duogc goi 12 mang tai x néu xeP véi moi
P P va v&i moi 1an can mé U cua X, tdn tai PeP
sao cho xe P cU.
2.1.2. Binh nghia ([1]). Gia su ring
P =U{P, :xe X}
Ia ho nao d6 gém céc tap con cua khéng gian topo X
thoa man cac diéu kién sau.
(1) P, la mang tai x;
(Q)Néu P, P,eP,, thi ton tai PeP,sa0 cho
PcRhNP;

(3) Mdi phan tir cua P, 1a mét 1an can day cua x.
Khi d6, P duoc goi la sn-mang caa X, va mdi P, duoc
goi la sn-mang tai x.

2.1.3. binh nghia ([2]). Gia st X I& mét khong gian
topo. Khi d6, ham
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g:¥xX >P(X)
(n,x)a g(n,x)

duoc goi 12 g-ham sn-mgng trén X néu nod thoa man
cac diéu ki¢n sau.

(1) xe g(n,x) véimoi xe X va ne¥.

(2) g(n+1,x) = g(n,x) véi moi ne¥.

(3) {g(n,x):ne¥} lasn-mang tai x.
2.1.4. Nhdn xét ([2]). Gia st rang g la mot g-ham
sn-mang trén khdng gian topo X. Khi d¢, ta dit:

(E) Néu x, € g(n,x) voi moi ne ¥, thi x, - x.

(F) Néu x e g(n,x,) voi moi ne ¥, thi x, - x.

(wF) Néu xeg(n,x,)véi moi ne¥,thi ton tai
day con {x, } cta {x,} hoi tudén x.

(G) Néu

X, = X.

X, X, €9(n,y,)Vv6i moi ne¥,thi
(H) Néu x, > x va x, € g(n,y,) véimoi ne¥,

thiy, - Xx.

2.1.5. Binh nghia ([1]). Giasu f: X —>Y lamotanh

xa tu khéng gian topo X vao khéng gian topo Y. Ta
noéi rang f 1a 4nh xa 1-phu-day néu f lién tuc va voi

mi yeY,ton tai x, e f(y)sao cho véi moi diy
{y,}hoi tu dén y trong Y, ton tai ddy {x,}hoi tu dén
X, trong X sao cho f(x,) =Y, voimoi ne¥.
2.1.6. Nhan xét. Gia st f:X —Y la anh xa 1-phu-
day tr khong gian topo X vao khong gian topo Y, va

g:¥xX >P(X)

(n,x)a g(n,x)

la mot g-ham sn-mang trén X. Khi dé, véi mdi yeY,

ton tai X, € f “(y) théa man Dinh nghia 2.1.5. Ta dat
h:¥ xY 5P (Y)
(n.y)a h(n,y)=f[g(nx)]

2.1.7. Dinh nghia ([2]). Gia st X la mot khdng gian
topo. Khi do,

(1) X duoc goi 1a khong gian snf-dém duwoc néu
X ¢6 sn-mang P = WP, :xe X} sao cho mdi P, la
dém duoc.

(2) X duoc goi la khong gian sn-trai diroc néu X
c6 mot g-ham sn-mang thoa méan tinh chat (G).
2.1.8. Binh nghia ([1]). Gia sir ring X la mot khong
gian topo. Khi @6, d: XxX —; dugc goi la mét d-
ham trén X néu véi moi x,y € X, taco

(1) d(x,y)20;

d(x,y)=0< x=y.

(2) d(x,y) =d(y,x).
2.1.9. binh nghia ([1]). Gia st d la mét d-ham trén
khéng gian topo X. Khi d6,

(1) V6imdi xe X vane¥, tadit

S,(xX)={ye X :d(x,y)<1l/n}.

(2) Day {x,}< X duoc goi la d-Cauchy néu voi

moi >0, tontai k e ¥ sao cho
d(X,,Xy) <& voi moi m,n>Kk.

(3) X duwoc goi la khong gian sn-ddi xirng néu
{S,(x):ne¥} lasn-mang tai x vai moi xe X.

(4) X dugc goi 1a khdng gian sn-ddi ximg Cauchy
néu no 1a khong gian sn-déi xang va mdi day hoi tu la
d-Cauchy.

2.2. Phwong phap nghién ciru

Chlng toi ding phuong phap nghién cau Ii thuyét
trong qua trinh viét bai bao. Sir dung khai niém va mot
sb két qua cua nhitng tac gia di trudce, chung t6i dua ra
mot sb bao ton cua khdng gian voi g-ham sn-mang
thoa man mot s6 tinh chat topo nao d6 thong qua anh
xa 1-phu-ddy. Nho dé, ching toi dua ra dwoc bao tén
ciia mot sé khodng gian metric suy rong qua anh xa 1-
phu-day.

3. Két qua va danh gia

3.1. Két qua

3.1.1 Dinh Ii. Gia sir f: X —Y la anh xg 1-phu-day
ter khdng gian topo X vao khdng gian topo Y,
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g:¥xX >P(X)
(n.x) a g(n,x)
Ia mgt g-ham sn-mang trén X va
h:¥xY > P(Y)
(n.y)a h(ny)=f[g(nx)]
Khi @6, cac khang dinh sau la diing.
(1) Néu g la g-ham sn-mgng trén X, thi h la g-
ham sn-mang trén Y.
(2) Néu g théa man thém mét trong cac tinh chat
(), (F), (wF), (G), thi h ciing vdy.
Chwng minh. (1) Gia st g & g-ham sn-mang trén X.
Ta chirng minh h 1a g-ham sn-mang trén Y. That vay,

(1.1) yeh(n,y) véimoi ne¥.

Giasir ne¥, khidovi x, e f*(y) nén

y="f(x)ef[anx)]=hmy).
(1.2) h(n+Ly) < h(n,y) véi moi ne¥.
Gia sir ne¥,khi do vi g la mot g-ham sn-mang
trén X nén
g(n+1x,) = g(n x,) véi moi ne¥.
Diéu nay suy ra rang
h(n+1,y) = f[g(n+1x,)]
c f [g(n,xy)] =h(n, y).
(1.3) Py ={h(n,y):ne¥}la mot sn-mang tai y
véimoi yeY.
Giasrang yeY. Khi do,
- Py lamang tai y.
Trud6c tién, nho (1.1) ta suy rarang y € h(n,y) véi
moi ne¥.Bay gio, gia st U la 1an can mo cua y
trong Y. Khi do, vi f 1a&nh xa lién tuc nén f1(U) la
lan can mo cua x, trong X. Mat khac, bsi vi g la g-
ham sn-mang trén X nén tén tai ne¥ sao cho
x, €g(n,x,) = f*U).

Diéu nay suy ra
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yeh(ny)=f [g(n,xy)] cU.

Nhu vdy, ton tai P=h(n,y)eP, sao cho

yePcU.

- Gia st rang P, QeP,. Khi do, ton tai m,ne ¥
sao cho

P=h(m,y), Q=h(n,y).
Bay gio, néu ta dat
k =max{m,n}, R=h(k,y),

thi ta thu duoc R e Py, RePnQ

- h(n,y) la mét 1an can ddy ctia y véi moi ne¥.

Gia st ne¥ va {y,} la day hoi tu &n y trong
Y. Khi d6, vi f 1a 4nh xa 1-phu-ddy nén ton tai day
{xJ} hoi tu dén x,trong X sao cho f(x) =y, voi
moi k € ¥. Mat khac, vi g(nxy) la 1an can day tai Xy
nén ton tai me¥ sao cho

o) tk=mpe g(n, ).
Diéu nay suy ra rang
Loy k= md= f[{xFofx k> m}]
< tla(n.x,)]=h(n,y).

Nhu vay, h(n,y)la mot lan can day cua y véi moi
ne¥.

Tir chiing minh trén ta suy ra rang Py la mot sn-
mang tai y véimoi yeY.

Do do, tir (1.1), (1.2) va (1.3) tasuy ra h la mot g-
ham sn-mang trén Y.

(2) Gia s rang g thoa man thém mat trong cac tinh
chét (E), (F), (wF), (G). Khi dé,

(2.1) Gia sir g thoa mén tinh chat (E). Ta chung
minh h théa man tinh chét (E).

That vay, gia st rang y, € h(n,y) véi moi ne¥.
Khi @96, vi

h(n,y) = £ g(n,x,) ] véi moi ne¥
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nén ta suy ra rang véi mdi ne¥, ton tai x, e g(n,x,)
sao cho
f(x,) =Yy, voimoi ne¥.

Mat khéc, vi g thoa méan tinh chat (E) nén day
{X,} hoi tudén x, trong X. Hon nira, vi f Ia&nh xa
lién tuc nén {f(x,)} hoitudén f(x,) trong Y. Do do,
day {y,} hoitudén y trong Y. Nhu vay, h thoa man
tinh chét (E).

(2.2) Gia sir g thoa man tinh chat (¢). Ta chung
minh h thoa méan tinh chat (F).

That vay, gia s rang

yeh(n,y,) véimoi ne¥.

X e X sao cho

Khi d6, v6i mdi ne¥, ton tai x, |,

voi moi ne¥, taco
f(x, )=y, FO)=YV, va xeg(nx, ).

Boi vi g thoa mén tinh chat (F) nén day {x, } hoi
tu dén x trong X. Mat khac, vi f 14 &nh xa lién tuc
nén ta suy ra {f(x, )} la day hoi tu dén f(x) trong Y.
Do d6, day {y,} hoi tu dén y trong Y. Nhu vy, h
thoa man tinh chat ().

(2.3) Gia sir g thoa man tinh chéat (wF). Ta chung
minh h théa man tinh chat (wF).

That vay, gia st y e h(n,y,) voi moi ne¥. Khi

d6, voi mdi ne¥,tdn tai x, , xe X sao cho v&i moi

Yo'
ne¥, taco
f(x, )=V, f(X)=y va xeg(nx, ).

Boi vi g thoa man tinh chat (wF) nén ton tai day
con {Xynk} cua day {x, } hoi tu dén x trong X. Mat
khac, vi f la dnh xa lién tyc nén {f(x, )}hoi tu dén
f(x) trong Y. Do d6, ton tai day con {y, }cia
{y,}hoi tu dén y trong Y. Biéu nay chung t6 rang h

thoa mén tinh chat (wF).

(2.4) Gia sir g thoa méan tinh chat (G). Ta ching
minh h théa man tinh chat (G).
That vay, gia su z, z, eh(n,y,) voi moi ne¥.
Khi d6, bai vi
z,z,€h(ny,) = f[g(n,xyn)]
nén véi mdi ne ¥, tontai x, x, € X sao cho
X, X, €9(n,x, ), f(x)=z, f(x;)=z,.

Mat khac, vi g la g-hdm sn-mang trén X thoda
man tinh chéat (G) nén day {x,} hoitu &n x trong X.
Hon nita, vi f & &nh xa lién tuc nén day {z,} hoi tu
dén z trong Y. Nhu vy, h thoa mén tinh chat (G).
3.1.2. B6 dé ([1]). Gia st X la mot khong gian topo.
Khi do,

(1) X la khéng gian snf-dém dwoc khi va chi khi
né c6 g-ham sn-mang théa méan tinh chat (k).

(2) X la khéng gian sn-dsi xirng khi va chi khi n6
¢ g-ham sn-mang théa man tinh chat (F).

(3) X la khéng gian sn-trai dwoc khi va chi khi nd
la khéng gian sn-dai xitng Cauchy.

Sir dung Dinh 1i 3.1.1 va B6 dé 3.1.2 ta thu duoc hé
qua sau.

3.1.3. Hé qua. Giasitrang f:X —»Y la &nh xa 1-
phu-ddy tir khéng gian topo X vao khdng gian topo Y.
Khi do,

(1) Néu X & khong gian snf-dém duwoc, thi Y
ciing vay.

(2) Néu X lakhéng gian sn-doi xing, thi Y ciing vay.

(3) Néu X la khéng gian sn-doi xizng Cauchy, thi
Y cing vay.

(4)Néu X lakhong gian sn-trai duwoc, thi Y ciing vy.
3.2. Banh gia

Trong bai b4o nay, ching toi nghién ciru mot sb
tinh chét topo dwoc bao tdn qua anh xa 1-phu-day. Nho
d6, ching toi da dua ra mot s6 két qua mai duoc thé
hién ¢ Binh 1i 3.1.1 va Hé qua 3.1.3.

4.Két luan
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Ching téi chang minh khéng gian véi g-ham sn-
mang thoa man mat s6 tinh chét topo duoc bao ton qua
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1-SEQUENCE-COVERING IMAGES OF SPACES HAVING
sn-NETWORK g-FUNCTIONS

anh xa 1-phu-day. Nho do, ching toi chirng minh dugc
rang khéng gian sn-trai dugc, snf-dém duoc, sn-ddi
xung, sn-déi xing Cauchy dugc bao ton qua anh xa 1- 3]
phua-day.

Tai liéu tham khao

Abstract: Metrizability of topology space is one of the central problems in general topology. In 2007, Pengfei Yan, Shou Lin
gave some condition about metrizability of topology space having weak base g-functions and characterization of symmetric spaces,
g-metrizable spaces, g-developable spaces by weak base g-functions (see [3]). Recently, Tran Van An, Luong Quoc Tuyen has
introduced the concept of sn-network g-functions. Then, the authors have given a characterization of snf-countable spaces, sn-
symmetric spaces, Cauchy sn-symmetric spaces, sn-developable spaces, sn-metrizable spaces by sn-network g-functions (see [2]).
In this paper, we will give some preservations of spaces having sn-network g-functions with some topological property by 1-
sequence-covering. Using this results, we get preservations of some generalized metric spaces.

Key words: sn-network g-functions; 1-sequence-covering maps; snf-countable spaces; sn-symmetric spaces; Cauchy sn-
symmetric spaces; sn-developable spaces.
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