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T6m tét: Khong gian topd G duwoc goi la khong gian ciu trwdng dwoc néu ton tai mot phép ddng phoi
»:GxG > GxG vamot phan tr eeG sao cho z, 00 =7, vavéimdi xeG taco @(x,x)=(x.e),
trong d6 7z, :GxG — G la phép chiéu Ién toa d6 thir nhat. Khi do, phép déng phoi ¢ dwoc goi la mot

phép cau trwong trén G va e goi la phan t& don vi phai cia G. Gan day, khéng gian cau trudng dwoc
da dwoc nghién clru bdi nhidu tac gia va ho da dat ra nhiéu cau héi mé ma dén nay van chua cé 16i gidi
dap. Trong bai béo nay, ching tdi chirng minh dwoc réng néu H 14 khong gian con cau trwdng dwoc
thda man tién @& dém duoc thir nhét cla khong gian cau truedng duoc G, thi H ciing 1a khéng gian
con cau trwdng dugc théa man tien d& dém duwoc ther nhat cia G. Nho két quad nay, ching toi nhan

duwoc mot két qua trong [1].

T khéa: nhém t6po; khdng gian cau trwedng dwoc; khdng gian con cau trwdng duoc; khong gian déng
nhét; khong gian thda man tién dé dém duoc thir nhét.

1. Gii thiéu

Nam 1936, G. Birkhoff da gi6i thiéu nhom topé [2].
Sau d6, M. M. Choban di gisi thiéu khong gian cau
truong duoc va V. V. Uspenskij chimg minh duoc riang
moi nhém topd déu la khdng gian cau truong duoc,
nhung tdn tai mot khong gian cau truong dwoc khdng
phai 12 mot nhom topo [3, 8]. Tir d6 dén nay, rat nhiéu
két qua lién quan dén khong gian nay duoc cac nha toén
hoc quan tdm nghién cuu [4, 5, 6].

Trong bai bao nay, ching t6i chitng minh rang néu
H 1a khdng gian con cau truong dugc thoa mén tién dé
dém duoc thir nhat cua khong gian cau trudng duge G,
thi ﬁcﬁng la khong gian con cau truong duoc thoa
mén tién dé ¢ém duoc th nhit cia G. Nho do, chung
t6i nhan dugc mot két qua trong [1].

Trong toan bo bai bao, khi cho cac khong gian G
thi ta hiéu ring G 1a khong gian topo va chlng toi quy
uéc tat ca cac khong gian Ia T,, con khai ni¢m va thuat
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ngit khac néu khong néi gi thém thi duoc hiéu thong
thuong. Hon nita, chdng t6i st dung ki hiéu
¥ ={1,2;3;...} va |A| lalyc luong ciatap hop A.

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

Nhom t6p6 G 1a mot nhém (G,.) véi mot topd trén
G sao cho anh xa tich f,:GxG —> G duge xac dinh
boi f,(X,y)=Xy va anh xa nguoc f,:G—>G duoc
xéc dinh boi f,(X) =X véimoi X,y € G 1alién tyc.

Nhom topd G vai phan tirdon vi € 1a mét khdng gian
cau truong dugc, trong d6 mot phép cau truong ¢ trén G
dugc xéc dinh bai (X, y) = (X, Xy), véimoi X,y €G.
Tuy nhién, hinh cau 7-chiéu S, Ia mét khéng gian cau
truong dugc nhung khéng phai 1a mot nhém top6 [8].

Khong gian G 1a cau truong dugc khi va chi khi
ton tai hai anh xa lién tuc P:GxG—>G va
0:GxG — G sao cho v6ibitki XeG,y G, ton tai

e € G théa min

P(x,q(x, ¥)) =a(x, p(x,y)) =,
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g(x,x) =e.
Gia sit G 1a khong gian cau truong duge. Khi dé,
p(x,e) = p(x,q(x, X)) = X.

Hon nita, d6i khi ching ta viét Xy thay cho
p(x,y) va AB thay cho p(A,B) véi A BcG.

Gia st A 1a tap con cua khong gian cau truong
duge G. Khi d6, A duoc goi la khong gian con cau
truong dirge cia G néu p(A, A) < A va q(A A) c A

Khoéng gian G duoc goi 1a dong nhat néu véi mdi
xeG va mbi yeG, ton tai mot phép dong phoi
f:G—>G saocho f(x)=y.

MJi khong gian cau truong dwoc 13 khong gian
ddng nhat va chinh quy.

Ho S gdm céc tap con nao d6 cua G dugc goi la
co so 1an cgn cua G tai diém X € G néu moi phan tur
cia B déu chira X va véi moi lan can U cua X, ton
tai V € f saocho V cU.

Khong gian G duogc goi 1a théa man tién de dém
duwoc thir nhat néu mdi diém cua G ¢6 mot co sé lan
can dém duoc.

2.2. Phwong phap nghién ctru

Chlng t6i str dung phuong phap nghién ciru li thuyét
trong qua trinh thyc hién bai bao. Nghién cuu tai li€u cla
céc tac gia di trudc dé dua ra nhimg két qua mai.

3. Két qua va danh gia
3.1. Két qua

B6 dé 3.1.1 [7]. Gia sir H la khéng gian con cau
truong dwoc cia khong gian cau triong duwoe G. Khi
do, H ciing la khéng gian con cau truong dwoc cia G.

Chitng minh: Dé chimg minh H 13 khong gian con
cdu truong dugc cia G ta chi can chimg minh
p(H,H)cH va q(H,H)cH.

That vay, gia sit X,y € H. Khi d6, véi moi U,V
lan lwot 14 1an c4n mo cua X, y ta déu co

UnH=0 vaVnH=z=d.

Mait khac, vi p 1a 4nh xa lién tuc nén v&i moi W

1a 1an can mé cia P(X,Y), ton tai U,,V, lan luot 1a lan
can mé cua X,y sao cho p(U,,V,) cW. Hon nira, vi
UnHz0vaV,nH=J
néntasuyratontai X, €U, "H va y, eV, "H saocho
P(Xy, ¥o) € PU; m"HV, nH)
< pU,.V,)) cW.
Tiép theo, vi H 1a khong gian con cau truong duoc
caa G nén
P(Xo, ¥o) € P(H,H) = H.
Do do, ta suy ra P(X,,Y,) € H W, kéo theo
H AW =@. Bsi vay, p(X,y)eH. Didu nay chimg
t6 rang p(ﬁ,ﬁ) cH.
Chirng minh twong ty, ta cling ¢ q(ﬁ, ﬁ) cH.
Pinh li 3.1.2. Gia sir H la khéng gian con ciu
truong dwgc thoa man tién dé dém duoc thir nhdt cia
khéng gian cdau truong dwoe G. Khi @6, H ciing la
khéng gian con cau truong dwrgc théa man tién dé déem
dwoc thir nhat cia G.

Ching minh: Boi vi H Ia khéng gian con cau
truong dwoc thoa man tién d& dém duoc thir nhat cua
khéng gian cau truong duoc G nén theo BS dé 3.1.1, ta

suy ra K =H 1a khong gian con cau trudng dwoc cua
G, kéo theo K 1a khong gian dong nhét va chinh quy.
Nhu vay, ta chi can chitng minh K 1a khdng gian thoa
mén tién dé dém duoc the nhat. Voi moi ye H, vi H

la khéng gian con cau truong dugc cia G nén
e=q(y,y)eq(H,H)cHcH =K.

Boi vi K 1a khong gian dong nhat nén dé chimng
minh K la khong gian thoa man tién dé dém duoc thir
nhat ta chi can ching minh rang phan tir € c¢é co sé lan
can dém duoc trong K. That vay, gia st 3, 14 co so
lan can cia H tai e sao cho |ﬁH|S|¥|. Khi d9, véi
méi U € B, ton tai lan can mé U ' trong H cia e
sao cho U'cU, kéo theo ton tai tip m& V, trong K
sao cho

V, "H=U"'cU.

Bay gio, néu ta dat
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thi B, 1a co so lan can cua K tai e. That vay, gia sir

O lalan can cua e trong K. Khi d6, vi K la khong
gian chinh quy nén ton tai 1an can ma W trong K cua
e sao cho W — O. Hon nira, vi S, 1a co so 1an can cua
H taie vaW nH lalancanmétrong H cua e nén
ton tai U € B, sao cho U cW nH. Tiép theo, véi
moi XE\Z va V lalan can mo trong K cua X, taco
VNV, #0 vaV NV, latap motrong K. Mat khéc,
vi H latrumattrong K nén (V. nV,)NH =, kéo
theo VNV, "H)=O. Do do, xeV, NnH, kéo

theo \Z <V, N H. Baivay,
\Z:Vu ~HcUcW <O.

Do vay, eV, <V, < O. Pidu nay chimg t6 ring
ho B¢ lacosolancancua K tai e va

|| =Bl <[¥].

Nhu vay, K =H la khong gian thoa man tién d
dém duoc tha nhat.

Hé qua 3.1.3 [1]. Gia s&r H la nhém con théa méan
tién dé dém dwoc thir nhat cia nhém topd G. Khi do,
H ciing la nhém con théa man tién dé dém duwoc thir
nhat cia G.

3.2. Panh gia

Chiing t6i tim thém duoc mot tinh chat méi ciia khéng

gian con cau truong dugc thé hién trong Dinh Ii 3.1.2.

4. Kétluan

Trong bai bao nay, ching t6i chimg minh dwgc rang
néu H 1a khong gian con cau truong dugc théa min
tién d& dém duogc thi nhit cia khong gian cau truong

duge G, thi H ciing 1a khong gian con cau truong
dugc théa man tién dé dém duoc tht nhit cia G. Nho
d6, ching t6i nhan lai dugc mot két qua trong [1].
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THE FIRST COUNTABLE PROPERTY OF RECTIFIABLE SUBSPACES

Abstract: A topological space G is called a rectifiable space if there exist a homeomorphism ¢:GxG —GxG and an

element e G such that 7,00 =7, and for every xeG we have ¢(X,X)=(x,e), where 7,:GxG —G is the projection to the

first coordinate. Then, ¢ is called a rectification on G and e is a right unit element of G . Recently, rectifiable spaces have been

studied by many authors, who have raised various open questions that have yet to be answered. In this article, we prove that if H is

a rectifiable subspace that satisfies the first countable premise of a rectifiable space G, then H is also a first-countable subspace of

G. This helps us to achieve the result in [1].

Key words: topological group; rectifiable space; rectifiable subspace; homogenous space; first-countable space.
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