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Tém tat: Nhém paratopd G la mét nhém G cing véi mét topd trén G sao cho anh xa tich
p:GxG—G dugc xac dinh bdi p(x,y)=xy v&i moi x, yeG la lién tuc. Gan day, nhém paratopd da
duwoc nghién ciru bdi nhiéu tac gia va ho da dat ra nhiéu cau héi mé ma dén nay van chua cé 1i gidi

dap. Hon niva, trong [1], A. V. Arhangel'skii va M. Tkachenko da gidi thiéu tap con tién compact trong
nhém tépd va da chirng minh dwoc rang néu A va B la céc tap con tién compact cGia nhém tépd G, thi
AB |a tap con tién compact trong G. Trong bai béo nay, ching t6i mé& rong két qua nay trén nhém

paratdpd.
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1. Giéi thiéu

Niam 1936, G. Birkhoff d& gidi thicu nhém topd ([2]).
Sau do, A. V. Arhangel'skii va M. Tkachenko da gidi
thiéu mot sé tinh chat caa nhém topd va nhém paratopd,
ddng thoi chi ra rang moi nhém topd déu la nhém
paratopd, nhung ton tai mot nhém paratdpd khong phai
1a mot nhom topd ([1]). Tir d6 dén nay, rat nhiéu két qua
lién quan dén nhém paratopd dwoc cac nha toan hoc
quan tdm nghién cuu (xem [3, 4, 5]).

Trong bai bao nay, ching t6i dua ra va chung minh
dugc rang néu A va B la cAc tap con tién compact cua
nhém paratopd G, thi AB la tap con tién compact
trong G.

Trong toan b bai bao, chung t6i quy udc tit ca cac
khéng gian 1a T;, nhém G c6 phan tir don vi e va phan

tir kha nghich cia x G ky hiéu la x .

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

Nhém topd G 1a mot nhém G cung vGi mét topd
trén G sao cho anh xa tich p:GxG —>G dugc xac
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dinh béi p(x,y) =Xy va anh xa nguoc q:G — G dugc

xéc dinh boi g(x) =x* véimoi x, yeG 1a lién tuc.
Gia st G 14 nhom paratopd. Ta ¢b dinh xeG va

xét cac anh xa f,, 0,:G —> G xic dinh nhu sau véi

moi yeG.

fe(y) = p(x,y) =xy;
9x(¥) = p(y. x) = yx.

Khi 4o, f,, g, la cac phép dong phoi.

Gia st G la nhom paratopd (hodc nhom topd) va
AcG. Khi do, A duoc goi la tién compact trong G,
néu v6i mdi 1an cdn mé U cua e, ton tai tap con hitu
han F <G sao cho

Ac FUNUF.
2.2. Phwong phap nghién ctru

Chung t6i str dung phuong phap nghién ctru Ii thuyét
trong qua trinh thuc hién bai bao. Nghién ctru tai liéu cua
céc tac gia di trudc dé dua ra nhimg két qua moi.

3.Két qua va danh gia
3.1. Két qua

B6 dé 3.1.1. Gia sir G la nhém paratopd, Ac G
va U la mot tap con mo cia G. Khi do, AU va UA la
cdc tdp con mo trong G.

44 | Tap chi Khoa hoc X& héi, Nhén vdn & Gido duc, Tap 7, s6 3 (2017), 44-46



ISSN 1859 - 4603 - Tap chi Khoa hoc X& héi, Nhén vdn & Gido duc, Tap 7, s6 3 (2017), 44-46

Chitng minh. Gia st xe A Khi do, f,, g, la céc
phép ddng phoi, kéo theo f,, g, 1a cc anh xa mé. Do vay,
fyU)=p(xU)=xU;
9x(U) = p(U, x) =Ux

14 c&c tap mo trong G véi moi x € A. Hon nira, Vi

AU = U xU;
XeA

UA = U Ux
XeA

nén ta suy rarang AU va UA 1a cac tap mo trong G.
B6 dé 3.1.2. Gia sir G la nhém paratépé. Ta co
dinh yeG va xét cic anh xg f, 9:G > G xdc dinh

nhuw sau voi moi X € G.

f () =y txy;
g(x) = yxy ™.
Khi do, f, g liéntuctrén G.
Chiing minh. Gia st XeG va U la mét lan cén
mé cua f(X)=y xy=p(y > p(xy)). Khi d6, vi p
lién tuc nén ton tai cac 1an can mé V cla y’1 va W
cua p(x,y)=xy saocho p(V,W)=VW cU. Hon nira,
vi W 1a1an can mo ciia p(x,y) =Xy va p lién tuc nén
ton tai cac 1an can mé U, ciia x va U, cia y sao cho
pU,,U,) =U,U, cW. Boi thé,
VUU, cVW cU.
Diéu nay chimg to rang
fU) =y Uy cVUU, cU.
Do d6, f liéntuctai X. Nhuvay, f liéntuctrén G.
Hoan toan twong ty, ta ciing chi ra duoc ring g
lién tuc trén G.
Pinh li 3.1.3. Gia su A, B la cdc tdp con tién

compact cua nhom paratopo G. Khi dé, AB la tap con
tién compact trong G.

Chiing minh. Gia st U 1a l1an cdn m¢ cta e. Khi
d6, nho B6 dé 3.1.1, tasuy ra XU va Ux 1a cac 1an cin
mo cia X. Hon nira, vi p(e,e)=ee=e va p lién tuc

nén ton tai cac lan can mé Uy, U, ctia e sao cho
pUL,U,)=UU, cU.
Do d6, néu ta dit
VvV =U;nU,,
thi V 1alan can mocua e va V2 c U.
Bay gio, dé chiing minh AB 14 tién compact trong
G thi trudc tién ta ching minh rang ton tai tap hiru han
M <G sao cho
AB c MU.
That vay,
(1) Boi vi B la tién compact nén ton tai tap hiu
han F <G saocho Bc FV.

(2) V6i mdi yeF, ton tai lan can mé W, cua e
sa0 cho y~*W,y V. That vay, véi mdi y e F, nho BS
dé 3.1.2 ta suy ra anh xa f:G—G xac dinh bai
f(x)=yxy v6i moi xeG la lién tyc. Hon nira, vi
f(e)=e vaV lalancan mocia e nén f (V) lalan
can ma cua e. Do do, ton tai 1an can mé Wy cua e sao

cho W, = f(V), kéo theo

y W,y =fW,)cV.
(3) Véi mdi yeF, boivi W, Ialan can mo cua e
va A la tién compact nén ton tai tap hitu han K, <G

sao cho Ac K W,. Béy gio, néu tadat K= U K, va
yeF

M = KF, thi hién nhién ring M 14 tap hiru han. Hon
nira, AB < MU. That vay, gia st a€ A va be B. Khi
d6,vi B FV néntdntai yeF sao cho beyV. Mat

khac, vi Ac KW, nén ton tai xeK, sao cho

aexW,. Do vay,

ab € XW, YV = xyy "W, yV = xy(y "W, yV
< xyW = xyV?2 < xyU
C KyFU < KFU =MU.
Diéu nay chimg to ring AB < MU.

Tiép theo, ta s& chi ra rang ton tai tap hitu han
P =G saocho
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AB = UP.
That vay,

(4) Boi vi A la tién compact nén ton tai tap hitu
han F =G sao cho AcVF.

(5) V6i mdi yeF, ton tai lan can mo W, cua e
sao cho YW,y V. Thatvay, véi mdi y € F, nho BS
dé 3.1.2 ta suy ra anh xa g:G —>G xac dinh bai
g(x) = yxy ™ véi moi xeG la lién tuc. Hon nita, vi
g(e)=e va V lalancan mo cua e nén g~ (V) lalan
can mé caa e. Do do, ton tai 1an can mo Wy cua e sao

cho W, = g™'(V), kéo theo

y\Nyy71 = g(\Ny) cV.
(6) Vi mdi y e F, boi vi W, 1a lan can mo cua e
va B la tién compact nén ton tai tap hitu han K, =G

sa0 cho B<W,K,. Bay gio, néu tadat K= U K, va
yeF

P =FK, thi hién nhién rang P 1a tap hitu han. Hon
ntra, AB cUP. That vay, gia st ac A va beB. Khi
d6, vi AcVF néntontai yeF sao cho aeVy. Mit

khac, vi B<W,K, nén ton tai xeK, sao cho
b eW,x. Do vay,
ab e VYW, x =VyW, ytyx =V (YW, y ) yx

VWV =V 2yx  Uyx
CUFKy cUFK =UP.

Diéu nay chung té ring AB < UP.

Cudi cung, néu ta dit D=M UP, thi D Ila tap
hitu han va AB < DU nUD.

Do d6, ta suy rarang AB la tién compact trong G.

HE qua 3.1.4 ([1]). Gia stz A, B la cac tdp con tién
compact ciia nhém topé G. Khi @6, AB la tdp con tién
compact trong G.
3.2. Panh gia

Ching tdi mé rong mot két qua trong [1] trén nhom
paratdpd va duoc thé hién trong Hinh li 3.1.3.

4.Két luan

Trong bai bao nay, ching t6i chirng minh dugc rang
néu A va B 1a cac tap con tién compact ciia nhom
paratopd G, thi AB 1a tip con tién compact trong G.

Nho d6, chung toi nhén lai dwoc két qua trong [1].
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PRECOMPACT SUBSETS IN PARATOPOLOGICAL GROUPS

Abstract: A paratopological group G is a group G with a topology such that the product map p:GxG — G is defined with
p(x,y) =Xy forevery x, yeG that is continuous. Recently, paratopological groups have been studied by many authors who have

raised many open questions that have yet to be answered. Furthermore, in [1], A. V. Arhangel'skii and M. Tkachenko introduced
precompact subsets in topological groups and proved that if A and B are precompact subsets of a topological group G, then AB

is precompact in G. In this article, we extend this result on paratopological groups.

Key words: topological group; paratopological group; precompact subset; finite subset; product map.
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